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ACCUMULATOR 

ADDRESS 

DUMP 

INDEX 
REGISTER 

LOOP 

MEMORY 

OVERFLOW 

PROGRAM 

SUBROUTINE 

TRACE 

TRANSFER 

WORD 

GLOSSARY 

An internal storage device which holds one of the 
operands prior to executing an arithmetic instruc­
tion and which usually retains the re suIt of the 
instruction. 

A decimal number in the range. 0 through 3000, 
which identifie s a particular location in the 
RIP-3000 memory. 

To output the contents of a block of memory on 
punched paper tape or on the typewriter. 

An internal storage device which holds a value by 
which an instruction addre s s may be modified prior 
to execution. 

A sequence of instructions which is executed repeti­
tively for a specified number of times before pro­
ceeding with the next part of the program. 

The main internal storage area in a computer, used 
to store both instructions and data. 

The generation of a value beyond the capacity of the 
accumulator through an arithmetic operation. 

A sequence of instructions to do a particular problem. 

A sequence of instructions which performs som.e well­
defined function and which is used in common by more 
than one program. 

A m.ode of program operation in which each instruction, 
as it is executed, is printed out along with sufficient 
information to define the effect of the instruction. 

A programmed departure from the linear sequence 
in which instructions are stored in memory. 

The contents of one internal storage location. In 
RIP-3000 programs, a word may contain one instruc­
tion, one data value, or five alphanumeric characters. 
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I. INTRODUCnON 

The RIP - 3000 Interpretive Program for the Autonetic s 
RECOMP III computer provide s the facility for programming in 
a simplified and abbreviated coding language. Little knowledge 
of the internal functions of the computer is required. A RIP-3000 
language program consists of a list of instructions to the RIP-3000 
Interpreter defining the operations to be performed. The instruc­
tions are written in the sequence in which they are to be executed. 
Each required operation consists of a single, meaningful, alpha­
betic character or special symbol. Addresses and numerical data 
are expre s sed in decimal form. The programmer need not be 
familiar with any number system other than decimal. 

RIP-3000 interprets each instruction and provide s the 
necessary machine language instruction(s) to perform the required 
operation. In many cases, a single instruction is sufficient to 
direct RIP-3000 to perform a complex mathematical function. The 
programmer has at his disposal nine index registers which are main­
tained by RIP-3000 for address modification and loop control. 

The RIP-3000 Interpretive Program is a powerful and versa­
tile tool which enable s the solution of complex problem s with a mini­
mum of coding time and effort. It is particularly valuable where 
the computer is used on an open shop basis or where programming 
experience is limited. 

- iv -



II. THE RIP·3000 INTERPRmVE PROGRAM 

GENERAL 

Programming in the RIP-3000 language is simple and straight­
forward without sacrificing flexibility of approach in the solution of a 
problem. A full 3000 words of memory are available for program and 
data storage. The remainde r of memory is occupied by the Load/ Start 
routine and by RIP-3000 and its subroutine library. 

A program to be processed by RIP-3000 may be entered via 
either the Flexowriter Keyboard or the tape reader. Each RIP instruction 
word, a s it is entered, is converted to a transfer to an appropriate sequence 
of instructions within the Interpreter. The converted instruction is then 
stored in its assigned memory location relative to the first word of the 
program. When the entire program has been processed in this manner, 
it is in memory, ready for execution. 

Once this input phase of RIP processing is complete, the pro­
grammer may elect to dump the processed program on tape. Future runs 
of the program may then be made without undergoing this initial input pro­
cessing phase. The programmer also has the option of listing the program 
symbolically on the typewriter. 

WORD FORMATS 

A RIP-3000 instruction word contains from one to three parts, 
depending upon the operation specified. The fir st part of every instruction 
is a one-character operation code. For most instructions, this is followed 
by an addre s s spe cifying the memory location of an operand. In some ca se s, 
this second part contains the operand or an identification key rather than an 
addre s s. The third part is a one -digit index tag and is used only when an 
index register is involved in the execution of the instruction. 

The index tag must not be used with operations t, w, or m. 
Following are some example s of typical instruction words: 

+ 2000 

1 75 2 

P 

Add the contents of location 2000 to the contents of the 
accumulator. 
Load the value, 75, into index register 2. 
Make the sign of the accumulator positive. 
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Data words and constants are input and output in decimal 
form. On input, a value is expressed as a signed decimal number, in­
cluding a decimal point where appropriate, and may include a power of 
10 by which the number is to be multiplied. All output data is expressed 
as sign, one -digit integer, decimal point, eight-digit fraction and signed 
power of 10 by which the number is to be multiplied. 

Following are sorne typical data words: 

3724 

-37.24 
-23.845+3 

+2.53972648 +04 
\../ 

OPERATION CODES 

Integer. Plus sign may be omitted. - - Input 
forrnat only. 
Integer and fraction - - Input forrnat only. 
Integer, fraction, and power of 10 - - Input format 
only. 
Integer, fraction, and power of 10 - - Output format. 

There are 31 operation codes available in the RIP-3000 reper­
toire. Each operation code is expressed as a single symbol. The symbols 
have been choseIl: for their mnemonic significance. Thus, the symbol "+" 
stands for "add"; the letter" s" stands for" store"; etc. The operation code 
directs RIP-3000 to set up the machine instructions necessary to perform 
some defined function. 

The operation code is the first character entered for each RIP-
3000 instruction. Any symbol in this position which is not a part of the 
RlP-3000 repertoire will cause "bad'! to be printed on the typewriter. 
RlP-3000 will now accept the corrected syrnbol. 

An operation code which does not require an address (z, p, n, 
e, d, or q) may be followed immediately by a carriage return or a comma, 
either of which define s the end of the instruction word. 

ADDRESSES 

The address portion of an instruction is entered after the opera­
tion'code. It may be preceded by any number of spaces, if desired. 
Addre s se s are entered in decimal, and must be in the range 0 through 3000. 
The address, 3000, refers to the RIP accumulator. 

An address which is to be followed by an index tag must be 
terminated by one or more spaces. Otherwise, it is terminated by a 
comma or carriage return, either of which define s the end of the instruction. 
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An erroneous addre ss may be corrected before termination 
by following it with a slash (/) or bracket (J), followed by the correct 
address. Any address outside the range 0 through 3000 will cause 
"bad" to be printed on the typewriter. The instruction must now be 
re -entered from the beginning. 

Any non-numeric characters, except space, carriage return, 
comma, bracket or slash, will be ignored if included as part of an 
addre SSe 

INDEXING 

RIP-3000 provides nine index registers for the purpose of 
loop control, counting, and sequential list processing. Indexing is 
applied to an instruction by entering the index tag (1 through 9), 
following the space( s) which define s the end of the addre s s. When an 
instruction is indexed, the effective address is determined, each time 
the instruction is executed, by subtracting the current contents of the 
specified index regi ster from the original instruction addre ss. 

Fo.r example, if index register 3 contains 20, the instruction, 
+ 2300 3, would add the contents of location 2280 to the contents of the 
accumulator. 

CAUTION 

Indexing must not be applied to the Transfer (t), Wait and 
Transfer (w), and Mark and Transfer (m) instructions. Inclusion of 
the index tag in these cases will completely disrupt the intended program 
sequencing. 

An erroneous index tag may be corrected before termination 
by following it with a slash (/), followed by the correct tag. Any tag 
over 9 will cause "bad" to be printed on the typewriter. The instruction 
must now be re -entered from the beginni?-g. The index tag, if used, is 
always followed by a carriage return or a comma to signify the end of 
the instruction. 

PROGRAM STORAGE 

To process or operate a program with RIP-3000, the Load/ 
Start routine must be in memory in locations 0000 8 through 01 77 8' 
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RIP-3000 occupies locations 0200
8 

through 2067
8

. This leaves 
3000

10 
locations available to the program being proce ssed. This 

area is referred to as the RIP memory, and is addressed in decimal 
as locations 0000

10 
through 2999

10
. Any location within this area 

may be specified as the starting location to input a program or a 
group of instructions or constants. Each such group is stored in 
memory in the sequence in which it is ente red until a new starting 
location is given. RIP-3000 maintains its own location counter for 
thi s storage, separate from the computer I s location counter. 

If this RIP location counter is stepped beyong 2999, it returns 
to 0000. Thus, proper program sequencing require s that no instruction 
except a transfer instruction (t or w) be located in 2999. 

MATHEMATICAL FUNCTION SUBROUTINES 

Included as a part of RIP-3000 are seven mathematical function 
subroutines (sine, cosine, log base 10, log base e, lOX, eX and arc­
tangent.) A single instruction (g), with an identification key in the 
address field, may be used to execute any of these subroutines. 

Provision has been made for the user to add up to five addi­
tional subroutine s to the RIP - 3000 library. The procedure for incor­
porating a new subroutine is de scribed in Appendix 1. 

OVERFLOW 

An arithmetic operation which generate s a re suIt beyond the 
capacity of one computer word results in a condition known as "overflow. " 
The maximum absolute value which may be contained in a word is approx­
imately 10 38 . The minimum non-zero absolute value which may be 
contained is approximately 10- 38 . If this range is exceeded in executing 
a program, the computer will halt and an error note will be printed 
giving the location of the instruction which generated the error. 

The RIP-3000 operations which can cause overflow are +, -, ., 
/, v, i , r, and g. 
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III. THE INSTRUCnON LIST 

ARlTHMETIC OPERATIONS 

Op. Code Address Index Tag Meaning m 0000 through 3000 Yes Clear and Add 

The contents of the accumulator are replaced by the contents 
of the addre s sed memory location. The word in memory 
remains intact. The address may be modified by indexing. 

An addre s s of 3000 (RlP accumulator) will cause the instruction 
to do nothing, unless modified by an index register. 

Op. Code Address Index Tag Meaning 

~ 0000 through 3000 Yes Add to Accumulator 

The contents of the addressed memory location are added 
to the contents of the accumulator, and the sum is left in the 
accumulator. The word in memory remains intact. 

The address may be modified by indexing. 

An addre ss of 3000 will cause the instruction to double the 
contents of the accumulator, leaving the result in the accumulator. 

Op. Code Address Index Tag o 0000 through 3000 Yes 

Meaning 

Subtract from 
Accumulator 

The content s of the addre s sed memory location are subtracted 
from the contents of the accumulator, and the difference is 
left in the accumulator. The word in memory remains intact. 

An address of 3000 will cause the accumulator contents to be 
subtracted from the accumulator, leaving zero in the accumu­
lator. 

The address may be modified by inde~ing. 
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EXAMPLE 

As sume the following: Location 2000 contain .. the value, A. 
Location 2001 contains the value, B. 
Location 2002 contains the value, C. 

Location 

1000 
1001 
1002 
1003 

The value, 2(A - B) + C, will be computed by the following 
sequence of instructions, leaving the re suIt in the accumu­
lator. 

°Eeration Address Index Remarks 

] 2000 A to accumulator 
2001 A-B in accumulator 

+ 3000 2(A-B) in accumulator 

+ 2002 2(A-B) + C in accumulator 

0E' Code Address Index Tag Meaning o 0000 through 3000 Yes Multiply 

The contents of the accumulator are multiplied by the contents 
of the addre s sed memory location, and the product is left in 
the accumulator. The word in memory remains intact. 

The address may be modified by indexing. 

An addre s s of 3000 will cause the instruction to square the 
contents of the accumulator, leaving the result in the accumu­
lator. 

0E' Code Address Index Tag Meaning 

/fJ 0000 through 3000 Yes Divide 

The contents of the accumulator are divided by the contents 
of the addre s sed memory location, and the quotient is left in 
the accumulator. The word in memory remains intact. 

The address may be modified by indexing. 

An addre s s of 3000 will cause the contents of the accumulator 
to be divided by the contents of the accumulator, leaving a 
value of 1 in the accumulator. NOTE: if the divisor is zero, 
an overflow will be generated, causing RIP-3000 to print an 
error note on the typewriter and halt. 
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Op. Code Address Index Tag Meaning 

0000 through 3000 Yes Inver se Divide 

The contents of the addre s sed memory location are di vided 
by the content s of the accumulator, and the quotient is left 
in the accumulator. The word in memory remains intact. 

The address may be modified by indexing. 

An address of 3000 will produce a quotient of 1 in the accumu­
lator. NOTE: If the divisor is zero, an overflow will be 
generated, causing RIP-3000 to print an error note on the type­
wri te r and halt. 

Op. Code Address Index Tag Meaning 

~ 0000 through 3000 Yes Store accumulator 

The contents of the accumulator are stored in the addre s sed 
memory location, replacing the original contents of the memory 
location. The word in the accumulator remains intact. 

The address may be modified by indexing. 

An addre ss of 3000 will cause the instruction to do nothing, 
unless modified by an index register. 

EXAMPLE 

Assume the following: Location 2000 contains the value, A. 
Location 2001 contains the value, B. 
Location 2002 contains the value, C. 

Location 

400 
401 
402 
403 
404 
405 
406 
407 

The value, ABI C + AI (B+C) will be computed by the following 
sequence of instructions leaving the result in the accumulator. 

Operation Address Index Remarks 

] 2000 A to accumulator 
2001 AB to accumulator 

I 2002 ABI C in accumulator 
s 2005 Store temporarily in 2005 
] 2001 B to accumulator 
+ 2002 B+ C in accumulator 
v 2000 AI (B+C) in accumulator 

+ 2005 ABI C + AI (B+C) in 
accumulator 
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Ope Code Address Index Tag Meaning 

t t ; 0000 through 3000 Yes Power 

The contents of the accull1ulator are cOll1puted to the power 
specified by the contents of the addressed ll1ell1ory location, 
and the re sult is left in the accull1ulator. The word in ll1ell1ory 
rell1ains intact. The original contents of the accull1ulator must 
be greater than zero. 

The address may be ll10dified by indexing. 

An addre s s of 3000 will cause the contents of the accumulator 
to be cOll1puted to the power indicated by the original contents 
of the accull1ulator. 

Ope Code Address Index Tag Meaning 

r·~-· 0000 through 3000 Yes Square root 
, 

The square root of the content s of the addre s sed mell10ry 
location is cOll1puted, and the result is left in the accull1ulator. 
The word in ll1emory rell1ains intact. 

The addre ss ll1ay be modified by indexing. 

An addre s s of 3000 will cause the square root of the aCCUll1U­
lator contents to be extracted and left in the accull1ulator. 

Ope Code Address Index Tag Meaning 

~ None No Clear Accull1ulator 
to Zero l~_' 

The contents of the accull1ulator are set to zero. 

An address or index tag with this instruction is ll1eaningless 
and, if entered, will be ignored. 

Ope Code Address Index Tag Meaning 

None No Set Accull1ulator Po siti ve 

The sign of the accull1ulator content s, if negative, is set to 
positive. If the sign is already positive, the instruction does 
nothing. 

The ll1agnitude of the value in the accumulator is not changed. 
An addre s s or index tag with thi s instruction is ll1eaningle s s 
and, if entered, will be ignored. 
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Ope Code Address Index Tag Meaning 

None No Change Accumulator Sign 

The sign of the accumulator, if negative, is set to positive. 
The sign of the accumulator, if positive, is set to negative. 

The magnitude of the value in the accumulator is not 
changed. An address or index tag with the instruction is 
meaningle s s and, if entered, will be ignored. 

EXAMPLE 

Assume the following: Location 1500 
Location 1501 
Location 1502 
Location 1503 

contains the value, A. 

Location 

2000 
200~ 

contains the value, B. 
contain s the value, C. 
contains the exponent, 

The following sequence of instructions will compute the 

value, - (A
n

)/ ,JB - lc\ ' store the result in location 
1504, and set location 1503 to zero. 

Operation Address Index Remarks 

n. 

] 1502 C to Accumulator 
p Ic~ in Accumulator 

2002 s 2100 Store temporarily in 2100 
2003 r 1501 ~B to Accumulator 
2004 s 2101 Store temporarily in 2101 
2005 J 1500 A to Accumulator 
2006 i 1503 An in Accumulator 
2007 n - (An) in Accumulator 
2008 / 2101 -(An)/ ,JB in Accumulator 
2009 2100 - (An) /,J""B - lCI in Accumula-

tor 
2010 s 1504 Store in 1504 
2011 z Zero Accumulator 
2012 s 1503 Zero location 1503 

TRANSFER INSTRUCTIONS 

Transfer instructions provide a control over the sequence in 
which instructions are executed. Instructions will be executed in the 
linear sequence in which they are stored in memory until a transfer 
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instruction is encountered. At this point, the sequence is interrupted, 
and control is transferred to a selected location in memory where 
proce s sing is to be re sumed. A transfer instruction may be uncondi­
tional' or it may be dependent upon the state of the value in the 
accumulator or in a particular memory location. 

CAUTION: The index tag must not be used with t, w, or m. 

Ope Code Address Index Meaning 

8 0000 through 3000 No Transfer Control 

Control is unconditionally transferred to the instruction in 
the addre s sed memory location. 

An addre s s of 3000 will cause a transfer to the accumulator. 
In this case, if the accumulator contains anything except a 
"t" or "w" instruction, control of the program will be lost. 

The index tag must not be used. If an index tag is entered, 
program control will be lost. 

Ope Code Address Index Meaning 

I w I 0000 through 3000 No Wait and Transfer 

Computer operation will halt upon encountering this instruction. 
Moving the COMPUTE switch on the control panel to "halt" and 
back to "compute" will cause operation to be re sumed, starting 
with the instruction contained in the addre ssed memory location. 

An address of 3000 will cause a transfer to the accumulator. 
In this case, if the accumulator contains anything except a "t" 
or "w" instruction, control of the program will be lost. 

The index tag must not be used. If an index tag is entered, 
program control will be lost. 

Ope Code Address Index Meaning 

r--, 
I'b ! 0000 through 3000 
, I 

Yes Conditional Branch 

Control will be transferred subJect to the condition of the word 
in the addressed memory location or the accumulator location, 
3000. If the word is less than zero, no branch will occur and 
the next instruction in sequence will be executed. If the word 
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is equal to ze ro, the next instruction in sequence will be skipped. 
If the word is greater than zero, the next two instructions in 
sequence will be skipped. 

The address of the word on which the branch is conditional may 
be modified by indexing. 

EXAMPLE 

Assume the following: Location 2500 contains the value, A. 
Location 2510 contains the value, B. 

The instruction sequence will follows will compute A-B. If the 
result is less than zero, it will store it in location 1000. If the 
result equals zero, it will store it in location 1001. If the result 
is greater than zero, it will store it in location 1002. When 
fini shed, it will halt. Manual re start will transfer control to 
location 1500. 

Location Operation Address Index Remarks 

0 1 2500 A to Accumulator J 

1 2510 A - B in Accumulator 
2 b 3000 Skip to 4 if zero, 

to 5 if > zero. 
3 t 7 Value < zero, transfer to 7. 
4 t 9 Value= zero, transfer to 9. 
5 s 1002 Store value> zero. 
6 w 1500 Wait and transfer to 1500. 

7 s 1000 Store value <: zero. 

8 w 1500 Wait and transfer to 1500. 

9 s 1001 Store value = zero. 
10 w 1500 Wait and transfer to 1500. 

Ope Code Address Index Tag Meaning 

m 0000 through 3000 No Mark and Transfer 

The location of this instruction is marked, and control is unconditionally 
transferred to the instruction contained in th~ addre ssed memory loca­
tion. This instruction is used 
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to call a closed subroutine which will, when finished, return 
control to the instruction following the "m" instruction. An 
addre s s of 3000 will cause a transfer to the accumulator. In 
this case, if the accumulator contains anything except a "t" 
or "w" instruction, control of the program will be lost. 

The index tag must not be used. If an index tag is entered, 
prograITl control will be lost. 

Op. Code Address Index Tag Meaning 

8 None No Subroutine Exit 

Control is unconditionally transferred to the instruction con­
tained in the memory location following the last executed "m" 
instruction. Thi s instruction is used to exit from a closed 
subroutine which was entered from an "m" instruction. 

An addre s s or index tag, if entered, will be ignored. 

EXAMPLE 

As sume the following: Locations 2000 through 2002 contain three 
values of A. 

Location 

1000 
1001 

1002 
1003 
1004 

1005 

1006 
1007 

1008 

1009 

Location 2005 contains the exponent, n. 

n 
The following instruction sequence will compute A -2A for 
the three values of A, and store the results in 2100 through 
2102. 

Operation Address Index Remarks 

J 2000 A 1 to Accumulator 
m 1010 Mark and Transfer 

to subroutine. 
n 

s 2100 Store (A - 2A) 

] 2001 ~ to Accumutator 
m 1010 ark and transfer 

to subroutine 

s 2101 
n 

Store (A -2A)2 

J 2002 A3 to Accumulator 

m 1010 Mark and transfer 
to subroutine 

n 
s 2102 Store (A -2A)3 

w 1000 Wait and transfer to 
beginning of program 
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Location Operation Address Index Remarks 

1010 s 2010 SUBROUTINE 
Store A temporarily. 

1011 + 3000 2A in Accumulator. 
1012 s 2011 Store 2A temporarily. 
1013 ] 2010 A to Accumulator. 
1014 i 2005 An in Accumulator. 
1015 2011 An - 2A in Accumulator. 
1016 e Exit to location 

1005, or 1008 • 

USING THE INDEX REGISTERS 

It is often de sirable in programming to execute the same se­
quence of instructions repetitively for a given number of times before 
proceeding to the next portion of the program. For example, it may 
be necessary to perform the same operations on each entry in a 
sequentially stored data table. Index regi ster s provide an effecti ve 
means for controlling the se program loops. They serve the dual pur­
pose of address modification and counting. 

Nine index registers are maintained by RIP-3000, thereby 
providing simultaneous control of nine processing functions. 

1002, 

Any instruction which make s reference to data stored in memory 
may be modified by indexing. Indexing is specified for an instruction by 
entering an index register number (1 through 9) following the space(s) 
terminating an instruction address. The contents of the specified index 
regi ster are subtracted from the original addre s s before execution of 
the instruction to produce the effective address. Therefore, in refer­
encing a table of value s, the addre s s portion of the instruction is 
normally one greater than the highest address of the table. 

Op. Code Address Index Tag Meaning 

! i 
! 1 i 0000 through 3000 
~ 

Yes Load Index 

The index regi ster indicated by the tag will be loaded with the 
address portion of the instruction if it is in the range 0000 
through 2999. The index setting comes from the instruction 
word itself - - not from memory. 

An addre ss of 3000 will cause the absolute value of the integral 
portion of the accumulator contents to be loaded into the index 
register. If this number exceeds 4095, it will not be loaded 
correctly. 
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Op. Code Address Index Tag Meaning 

0000 through 3000 Yes Decrement Index 
by One and Transfer 

The contents of the index regi ster specified by the tag will 
be decremented by one. If the index value is not now zero, 
or Ie s s than zero, control will be transferred to the instruc­
tion contained in the addressed memory location. Otherwise, 
the next instruction in sequence will be executed. 

An address of 3000 should not be used unless the accumulator 
contains a "t" or "w" instruction. 

Op. Code Addre ss Index Tag Meaning 

[;':-1 0000 through 30000 Yes Decrement Index 
by Addre ss 

The contents of the specified index register will be decremented 
by the address portion of the instruction if it is in the range 
0000 through 2999. An address of 3000 will cause the index 
contents to be decremented by the absolute value of the integral 
portion of the accumulator contents. 

Thi s instruction will not cause a transfer of control. 

EXAMPLE 

The following instruction sequence will compute the sum of the contents 
of locations 500 through 599, and halt with the sum in the accumulator. 

Location Operation 

0 1 
1 z 

2 + 
3 x 

4 w 

Address 

100 

600 
2 

1000 
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Index 

8 

8 
8 

Remarks 

Set index 8 = 100. 
Clear accumulator 
to zero; 
Add one number. 
Decrement index 8. 
If >0, return to 2. 
Halt. Re sume at 
location 1000. 



EXAMPLE 

As sume the following: Locations 1000 through 1019 contain a 
table in which every fifth word beginning 
with 1000 repre sents a value of A. 

Location 

500 
501 

502 
503 

504 

505 

506 

507 

508 

509 

510 

511 

512 
513 

·514 

515 

Location 1269 is the final location of a 
variable length table of value s of B. 
Maximum number of locations = 250. 

Location 999 contains the number of B 
value s in the above table. 

The sequence of instructions below will compute A - B + ,J"B 
for the four values of A and all values of B. The results will 
be stored in a table ending at location 2269. 

Operation 

1 

] 

+ 
+ 

1 

1 

r 

+ 

s 

x 

w 
x 

a 

t 

Address 

20 

999 

3000 
3000 

3000 

999 

3000 

1270 

1020 

1270 

2270 

513 

500 
507 

5 
505 
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Index 

1 

2 

3 

3 

1 

3 

2 

2 

3 

1 

Remarks 

Set index 1 = 20 
Number of B I s to 
Accumulator 
Double number of J3 I S 

Four times the number 
of B's 
Set index 2 = number 
of answers 
Number of B I s to 
accumulator 
Set index 3 = number 
of B's 

,.JB to accumulator 
n 

A + ,.JB In 
n n 

accumulator 
A - B + .FB 

n n n 
in accumulator 
Store in table ending 
at 2269 
Decrement index 2 by 
l. If > 0, go to 513 
Halt. Re start at 500 
Decrement index 3 by 
1. If "> 0, return to 
507 
Decrement index 1 by 5 
Return to 5 0 5 



A flow diagram will be helpful in interpreting the above instruction 
sequence. 

INPUT / OUTPUT INSTRUCTIONS 

Op. Code Address Index Tag Meaning 

:~J . 0000 through 3000 Yes Input 

A data value will be input and stored in the addre s sed memory 
location and in the accumulator. An address of 3000 will cause 
the value to be stored in the accumulator only. 

The address may be modified by indexing. 

38 
The ab solute value of the input must be Ie s s than 1. 7 x 10 . 

The absolute value of the exponent must be less than 39. 

No more than 11 significant digits may be entered. 
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The number is entered in the following form: 

1. Sign of the number (may be omitted if positi ve). 

2. A decimal number (a decimal point may be included 
anywhere in the number). 

3. Sign of the exponent, if any. 

4. An exponent (optional). The power of 10 by which the 
number is to be multiplied. 

5. A terminate code (tab, carriage return, comma, space 
or stop code). 

Op. Code Address Index Tag Meaning 

r:l 0000 through 3000 
'---...I 

Yes Output 

The data value contained in the addressed memory location 
will be printed out. An addre s s of 3000 will cause the value 
contained in the accumulator to be output. In both cases, 
the original accumulator contents will be pre served. 

The address may be modified by indexing. 

The ab solute value of the number to be output may not exceed 
37 

8. 5 x 10 . 

The number will be output in the following form: 

1. Sign of number. 

2. The number, consisting of one integral digit, a decimal 
point and eight fractional digits. 

3. Space. 

4. Sign of exponent. 

5. A two-digit exponent indicating the power of 10 by which 
the number is to be multiplied. 

EXAMPLE 

The following sequence of instructions will input two numbers, multiply 
them together, and output their product. 
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Location Operation Address Index Remarks 

2000 i 2100 Input number and 
store in 2100. 

2001 i 3000 Input number to 
accumulator 

2002 2100 Multiply by number 
in 2100, 

2003 0 3000 Output product 
2004 w 2000 Halt. Return to 2000 

As sume the inputs to be: -3.25 C. R . 

The output will be: 

Ope Code Address o 1 through 3 

. 25+3 C. R. 
-8.12500000 +02 

Index Tag 

Yes 

Meaning 

Format Control 

Thi s instruction provide s the facility for controlling typed 
format by generating the typewriter cOITlmand code s for 
space, tab, and carriage return. 

An addre s s of 1 ITleans "space". 
An address of 2 ITleans "tab". 
An address of 3 ITleans "carriage return". 

The index registers have no significance with this instruction. 

The index tag field is used to specify how many spaces, tabs, 
or carriage returns are to be output, and must be in the range 
1 through 9. No tag is equivalent to a tag of one. 

Ope Code Address Index Tag Meaning 

GJ 1 through 26 No Print Heading 

Alphanumeric information may be output using thi s instruction. 
The address specifies the number of words in sequence, follow­
ing thi s instruction, which contain the information to be printed. 
The alphanumeric words contain five character s each, but 
character s are entered contiguously without the usual terminating 
carriage return. The number of character s must be a multiple 
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of five. Unused character positions must be filled with blanks 
or spaces. Therefore, if a heading consisting of 17 characters 
is to be printed, the instruction address must be 4 and three 
blanks must be entered following the last character. Typewriter 
command code s (upper ca se, lower ca se, etc.) are recognized 
as legitmate character s. Good practice require s that the 
typewriter be left in lower case following an alphanumeric 
output. 

The maximum length output for one instruction is 130 charac­
ters (26 words). When the last character of a heading has been 
input, RIP-3000 will automatically return the carriage. 

Op. Code 

r7l 
~ 

Address 

0000 through 3000 

Index Tag 

Yes 

Meaning 

Step Counter and 
Print 

The number contained in the addre s sed memory location is 
incremented by one, and the absolute value of the result is 
output as a four-digit integer followed by a space. An address 
of 3000 will cause the accumulator to be incremented and 
printed. 

The address may be modified by indexing. 

Assume the following: 

EXAMPLE 

Locations 1000 through 1004 contain £i ve 
values of A. 

The following instruction sequence will input five values of B, 
add the corresponding A and B values, and output the results 
with a heading and in the format shown following the coding: 
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Location 

2000 
2001 

2002 

2003 

2004 
2005 
2006 
2007 
2008 
2009 
2010 

2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

2021 

2022 

Operation 

1 
i 

x 

h 

tab u/c A tab B 
tab A 1/ c + u/ c 

Address 

5 
1010 

2001 

3 

B 1/ c c. r. blank blank 
z 
s 
1 

j 

f 
] 

+ 
o 

f 
o 

f 
o 

f 
x 

f 

w 

1100 
5 
1100 

2 
1005 
1010 
1005 
2 
1010 
2 
3000 
3 
2010 

3 

2000 

Index 

1 
1 

1 

1 

1 
1 
1 

1 

1 

3 

Remarks 

Set index 1 = 5 . 
Input B's to 1005 
through 1009. 
Decrement index 1. 
If "> 0, return to 
2001. 
Print next 3 words 
as heading. 

Alphanumeric heading. 

Set accumulator = zero. 
Store zero in 1100. 
Set index 1 = 5. 
Step counter and print 
sequence number. 
Output tab. 
A to accumulator. 
A + B in accumulator 
Print A value. 
Output tab. 
Print B value . 
Output tab. 
Print A + B value 
Output carriage return. 
Decrement index 1. 
If> 0, return to 2010. 
Output 3 carriage 
returns., 
Halt. Return to 2000. 

Assuming the typewriter tab stops properly set, the output 
of the above sequence will be in the following format: 

A B MB 
0001 + d. dddddddd + ee + d. dddddddd + ee + d. dddddddd + ee 
0002 
0003 
0004 
0005 

+ d. dddddddd + ee - -
+ d. dddddddd + ee 
+ d. dddddddd + e e 
+ d. dddddddd + ee 

+ d. dddddddd + ee - -
+ d. dddddddd + ee 
+ d. dddddddd + ee 
+ d. dddddddd + ee 

+ d. dddddddd + ee - -+ d. dddddddd + ee 
+ d. dddddddd + ee - -
+ d. dddddddd + e e 

where d represents a digit of the numerical value and ee represents 
the exponent. 
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MISCELLANEOUS INSTRUCTIONS 

Op. Code Address Index Tag Meaning 
r-··--········[ 
; Space 
! 
1 

None No No Operation 

, ... "_ .. ,,,. .. ..,.._ .. The instruction will occupy a memory location, but will have 
no effect on program operation. 

It is often de sirable in checking out a program to insert 
certain instructions which will be unnece ssary in the final 
version. The "space" instruction may be used to replace 
these unneeded instructions. 

Op. Code Addre ss Index Tag Meaning 

~ 0000 through 3000 Yes Exchange 

The contents of the addre s sed memory location are exchanged 
with the contents of the accumulator. 

An addre s s of 3000 will cause the instruction to do nothing, 
unless modified by an index register. 

Op. Code Address Index Tag Meaning 

r;"", 1 through 12 No Execute Subroutine 

This instruction calls upon one of a set of math ~matical subroutines. 
Addre s se s 1 through 7 specify subroutine s which are incorporated 
in the RlP-3000 program. Addresses 8 through 12 are available 
to call additional subroutine s, tailored to the user's individual 

. requirements. (See Appendix 1. ) 

The argument must be in the accum.ulator when the "g" instruction 
is executed. The re sult will be left in the accumulator. 

The subroutines available in RlP-3000 are as follows: 

l. Sine 

2. Cosine 

3. Log base 10 

4. Log base e 

5. lOX 

6. X 
e 

7. Arctangent 
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Ope Code Address Index Tag Meaning 

i k f, 0000 through 2999 No Store a Constant 
.(' ..... ,.~ 

The numerical constant immediately following thi s instruc­
tion will be stored in the addressed memory location. The 
"k" instruction itself will not occupy a memory location. 
It serves only to direct RlP-3000 to store the constant during 
the input processing phase. 

The constant is entered in the following form: 

1. Sign of the number may be omitted if positive. 

2. A decimal number (a decimal point may be included any­
where in the number). 

3. Sign of the exponent, if any. 

4. An exponent (optional). 

5. A terminate code (tab, carriage return, comma, space, 
or stop code). 

NOTE: An address of 3000 causes the instruction to do 
nothing. 

An index tag, if entered, will be ignored. 

Ope Code Address 

o None 

Index Tag 

No 

Meaning 

Debug 

Thi s instruction cause s the program to be executed in the 
trace mode, beginning with the instruction imTIlediately 
following the "d" instruction. Following the execution of 
each instruction in the trace mode, the location counter and 
the instruction will be printed out. If the instruction con­
tains an index tag, the absolute value of the specified index 
register will be printed as a four-digit integer. If the instruc­
tion TIlodifie s the accumulator, the accumulator contents will 
be printed in the data output format specified for the" 0" 

in structi on. 

An addre s s or index tag with thi s instruction is TIleaningle s s, 
and if entered, will be ignored. 

NOTE: Input and output instructions (i, 0, f, h, and j) are 
not traced. 

- 22 -



Op. Code Addre ss 

8 None 

Index Tag 

No 

Meaning 

Quit Debugging 

Thi s instruction will terminate trace mode operation. 

An address or index tag with this instruction is meaningless, 
and, if entered, will be ignored. 

EXAMPLE 

The following instruction sequence will input 100 value s of A. 
It will compute - 3. 75 co s A + A 2 for each entry and store it in a table 
beginning at location 1000. The portion of the program between the "d" 
and "q" instructions will be executed in the trace mode. When 100 values 
are proce s sed, the "d" instruction is replaced by a "space" instruction, 
so that sub sequent executions will not be traced. 

Location 

2000 
2001 

2002 

2003 
2004 

2005 

2006 
2007 

2008 

2009 
2010 

2011 

-2012 

2013 
2014 

Operation 

1 

i 

g 

k 

-3.75 
d 

u 

+ 

s 

q 
x 

] 

s 

w 
space 

Address 

100 
1500 

2 

1501 

1501 

1500 

3000 
1500 

1100 

2001 

2014 

2003 

2500 

- 23 -

Index 

1 

1 

1 

Remarks 

Set index 1 = 100. 
A to accuITlulator 
and 1500 
Go to cosine 
subroutine. 
Put constant -3.75 
in 1501., 

Start tracing. 
-3.75 cos A in 
accuITlulator .. 
A to accuITlulator; 
-3.75 cos A to 1500 

A2 in accuITlulator. 
-3.75 cos A + A2 
in accuITlulator. 
Store in table 
beginning at 1000 
Stop tracing 
DecreITlent index. 
If >0, return to 2001. 
"Space" instruction 
to accumulator. 
Replace "d" with 
"space" .. 
Halt. ResuITle at 2500 
No operation I 



IV. OPERATING PROCEDURES 

THE BASIC RECOMP III COMPUTER 

The basic RECOMP III cOITlputer consists of a 4096-word 
ITleITlory unit, an operator's control console, and a Flexowriter for 
input and output. 

The prograITlITler using RIP-3000 need be concerned only with 
the control console and the Flexowriter. It is sufficient that he under­
stand the procedure for entering inforITlation into the cOITlputer and for 
cOITlITlunicating with the RIP-3000 prograITl. 

OVER LOCATION 
FlOW RESET •• 

~~ .. 
~~ .. 
~~ ,~:o~ 

'1 3 

AUTO'-:~~ I"" SELECT 

'1 3 

Figure 1. The RECOMP III Control Console 

The RECOMP III Control Console contains the following switches and 
indicator s: 

POWER ON/OFF SWITCH 

POWER ON INDICATOR 

READY INDICATOR 
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A two position switch to turn 
cOITlputer power on or off. 
A light which indic'ate s COITl­
puter power is on. 
A light which COITle s on approxi­
ITlately 45 seconds after cOITlputer 
power is turned on. When thi s 
light is on, the ITleITlory di sk has 
reached proper speed and the 
cOITlputer is ready for operation. 



COMPUTE SWITCH 

COMPUTE INDICATOR 

INPUT SELECT SWITCH 

OUTPUT SELECT SWITCH 

LOCATION RESET SWITCH 

OVERFLOW INDICATOR 
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A three -position switch to 
start or stop program execu­
tion. In the CONTINUOUS 
position, the computer will 
operate continuously under 
program control. The HALT 
position will stop computer 
execution of a program. The 
SINGLE COMMAND position 
is of no concern to the RIP-3000 
programmer. 

A light which is on when the 
computer is executing program 
instructions. 

A six-position rotary switch to 
select an input device. In the 
AUTO position, the input device 
is selected by the program. 
RlP-3000 is programmed to input 
via the typewriter keyboard. 
Positions 1 through 5 select an 
alternate input device, over -riding 
program selection. 

A six-position rotary switch to 
select an output device. In the 
AUTO position, the output device 
is selected by the program. RIP-
3000 is progranlmed to output via 
the typewriter keyboard. Positions 
1 through 5 select an alternate out­
put device, over-riding program 
selection. 

A momentary switch to set the 
cOnlputer's location counter to 
zero. For the RIP-3000 progranl­
mer, this switch is of significance 
only in transferring to the Load/ 
Start Routine. 

This indicator is of no concern 
to the RIP-3000 progranlmer. 



LOCATION INDICATOR LIGHTS This display is of no concern 
to the RIP-3000 programmer. 

.';;.; ii'. 
'PUNCH T4P£ CODE I .TOP 
'ON FEED OELET! COOE 

INPUT 

r 

, 
" • ~ 

\1 

Figure 2. The Flexowriter Keyboard 

THE FLEXOWRITER 

The Flexowriter provide s the ba sic input/ output facilitie s for 
the RECOMP III computer. Information m.ay be input via the typewriter 
keyboard or the paper tape reader. Information may be output via the 
typewriter or the paper tape punch. 

Those switches and indicators of concern to the RIP-3000 
programm.er are as follows: 

ON/OFF SWITCH 

LOCAL/ COMPUTE SWITCH 

INPUT INDICATOR 

A two-position switch to turn 
Flexowriter power on or of£. 

A two-position switch to select 
off-line or on-line operation. 
Thi s switch m.ust be in the 
COMPUTE position to process 
or execute a RIP-3000 program. 

An indicator which is illuminated 
when the com.puter is calling for 
an input from the Flexowri te r 
keyboard. 

The bank of eight switche s above the keyboard are of no concern 
to the RIP-3000 programmer and should be in the raised or "off" position. 
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For paper tape input and output the tape should be threaded 
through the read and punch stations as indicated in Figure 3. 

Figure 3. Flexowrite·r Tape Punch and Tape Reader 

-17-
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RIP-3000 OPERATING PROCEDURES-

The Load/ Start Routine must be in the computer in locations 
0000

8 
through 01778 to load RIP-3000 or to process a program written 

in the RIP-3000 language. This may be verified by depressing the 
LOCATION RESET switch, moving the COMPUTE switch to CONTINU­
OUS, and depressing the "q" key on the typewriter. If Load/Start is 
not intact, a slash (/) will be printed. Appendix 2 define s the procedure 
for loading the Load/ Start Routine (R3 P - 1 ). 

LOADING THE RIP-3000 TAPE 

The procedure for loading the RIP-3000 tape is as follows: 

1. Place the tape in the reader. 

2. Position the INPUT SELECT switch to read from tape 
(position 2). 

3. Depress the LOCATION RESET switch. 

4. Position the COMPUTE switch to CONTINUOUS. The 
tape will load automatically and the computer will halt. 
If an error is detected in loading the tape, a slash (/) 
will be printed. 

NOTE: A quick check of RIP-3000 in memory may be made by loading 
the quick check routine on the front of the RIP-3000 tape. When 
reading stops, turn the INPUT SELECT switch to AUTO, then 
move the COMPUTE switch to HALT and back to CONTINUOUS. 
If RIP-3000 is not intact in memory, three slashes (/ / /) will 
be printed and control will be returned to the Load/ Start Routine. 
If RIP-3000 is in memory, the routine will transfer to it. 

PROCESSING A RIP LANGUAGE PROGRAM 
(TYPEWRITER INPUT/OUTPUT) 

The procedure for proce s sing a RIP language program (typewriter 
input/ output) is a s follows: 

1. Position the INPUT SELECT switch to AUTO. 

2. Move the COMPUTE SWITCH to HALT, press the LOCATION 
RESET button, and move the COMPUTE switch back to 
CONTINUOUS. The INPUT light will come on. 

3. Type s 15000 followed by a carriage return to transfer to 
RIP-3000. When the Flexowriter INPUT light comes on, 
RIP-3000 is ready to load the first instruction in location 
0000. 
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4. Type the location of the first instruction, if not(OQOO, 
terminated by a space, comma, or carriage return. 

5. Type the operation code followed by one or more spaces, 
if de sired, or by a carriage return or comma if no addre ss 
is required. 

6. Type the address, in decimal, followed by one or more 
spaces. If no index tag is required, follow the address 
with a carriage return or comma. 

7. Type the index tag followed by a carriage return or comma. 

8. Repeat Step s 5 through 7 for each instruction to be stored in 
sequence. A new starting location may be entered for an 
instruction sequence at any time RIP is calling for an 
instruction. 

INPUT ERRORS 

The procedure for handling input errors is as follows: 

1. A non-existent operation code, an address over 3000, or 
an index tag over 9 will cause "bad" to be printed on the 
typewriter. The instruction must now be re -entered from 
the beginning. 

2. A legal address which is determined to be in error before 
the terminating space, carriage return, or comma may be 
corrected by typing a slash (/) followed by the correct 
address. 

3. An instruction which has been accepted and processed by 
RIP-3000 may be changed by typing the location, followed 
by the required instruction. 

4. If the RIP-3000 location counter is advanced beyond 2999, 
it will return to 0000 and "0000" will be printed on the 
typewriter. The program will not operate properly in this 
event, unle ss location 2999 contains a transfer instruction. 

DUMP ING THE PROCESSED PROGRAM 

The procedure for dumping the processed progranl is as follows: 

1. Position the COMPUTE switch on the console to HALT. 
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2. Depress the LOCATION RESET switch. 

3. Position the COMPUTE switch to CONTINUOUS. 

4. Transfer to the dump routine by typing s20000 followed by a 
carriage return if program is to be dumped on tape. 

5. Transfer to the dump routine by typing s20500 by a carriage return 
if program is to be dumped symbolically on the typewriter. 

6. Enter the first location to be dumped, followed by a space, comma, 
or carriage return. 

7. Enter the last location to be dumped, followed by a space, comma, 
or carriage return. 

8. Additional blocks of memory may be dumped on tape by repeating 
Steps 4, 6, and 7. 

9. Additional blocks of memory may'be typed symbolically by 
repeating Steps 6 and 7. 

RIP PROGRAM OPERATION 

The procedure for operating a RIP program is as follows: 

1. Load the RIP-3000 tape if not already in memory. 

2. Load the program tape in the same manner if not already in 
memory. 

3. Position the COMPUTE switch to HALT. 

4. Turn the INPUT SELECT switch to AUTO. 

5. Depress the LOCATION RESET switch. 

6. Position the COMPUTE switch to CONTINUOUS. 

7. When the INPUT light come s on, type s 15000 followed by a 
carriage return to transfer to RIP-3000. 

8. Type a "c" followed by the starting location of the program and a 
space, comma, or carriage return. The program will now operate 
automatically. 

9. If any arithmetic operation produces a result which overflows the 
capacity of the accumulator, or if a division by zero is encountered, 
an error note will be printed giving the location of the instruction 
which generated the error. 
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APPENDIX 1 

INCORPORATION OF SUBROUTINES 

The "g" instruction in the RIP-3000 language is used to call 
one of a set of mathematical function subroutines. Seven such subrou­
tines are built into RIP-3000 and are specified by "g" addresses 1 
through 7. Provision has been made for the user to add from one to 
five subroutines specified by "g" addresses 8 through 12. 

This appendix assumes a knowledge of RECOMP III machine 
language. Addresses are octal and refer to the computer memory. 

The procedure for adding subroutine s to RIP-3000 is as follows: 

1. Code the subroutine to be added in such a way as to save 
the L loop and index regi ster on entry and re store them 
prior to exit. 

2. The subroutine should assume the RIP accumulator to be 
in the R register on entry. The desired RIP accumulator 
contents should be in the A regi ster on exit. 

3, The subroutine must exit to computer location 7763. 1. 

4. The coding for the subroutine must be located between 
2070

8 
(RIP location 0000) and location 7757

8 
(RIP location 

2999 ). Note the RIP memory locations occupied by the 
subroutine. A RIP language program must not be stored 
in, or refer to, the se addre s se s. 

5. In computer location 1627
8

, 1630
8

, 1631
8

, 1632
8

, or 16338 
(corresponding to "g" addresses 8 through 12) insert the 
following word in command format: 

-xxxxyOO-0003300 

where xxxx specifies the starting address of the subroutine, 
and the left-most bit of y is the half-word bit. For example, 
if the subroutine starts in computer location 3145. 1, the word 
inserted would be -3145400-0003300. 

6. If "g" addresses 10, 11, or 12 are to be used, insert the 
following word in command format into computer location 
2057

8
: 

+0017370-0000020 

This change is necessary to output a two-digit "g" address 
during tracing or symbolic memory dump. 
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· APPENDIX 2 

LOADING THE LOAD/START ROUTINE 

The Load/Start Routine must be in memory locations 0000
8 

through 01778 in order to load or use RIP-3000. The beginning of 
the Load/Start tape has a self-loading bootstrap routine which requires 
the following manual procedure: 

1. Place the Load/ Start tape in the reade r. 

2. Position the INPUT SELECT switch to AUTO. 

3. Depress the LOCATION RESET switch and hold it down 
during step s 4 and 5. 

4. Position the COMPUTE switch to CONTINUOUS. 

5. When reading stops, position the COMPUTE switch to 
HALT. 

6. Release the LOCATION RESET switch. 

7. Position the COMPUTE switch to CONTINUOUS. The re­
mainder of the tape will now be loaded by the bootstrap 
routine. 

NOTE: A quick check can be made to determine whether Load/Start 
is. intact in memory. 

1. Position the COMPUTE switch to HALT. 

2. Depress the LOCATION RESET switch. 

3. Position the COMPUTE switch to CONTINUOUS. 

4. Type "q" on the typewriter. If Load/Start is not intact, a 
slash (/) will be printed. 
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APPENDIX 3 

LIST OF RIP-3000 OPERATIONS 

0Eeration Code Address Index Tag Meaning 

] 0000 through 3000 Yes Clear and Add 

+ 0000 through 3000 Yes Add to Accumulator 

0000 through 3000 Yes Subtract from 
Accumulator 

0000 through 3000 Yes Multiply 

/ 0000 through 3000 Yes Divide 

v 0000 through 3000 Yes Inverse Divide 

s 0000 through 3000 Yes Store Accumulator 

t 0000 through 3000 Yes Power 

r 0000 through 3000 Yes Square Root 

z None No Clear Accumulator 
to Zero 

p None No Set Accumulator 
Positive 

n None No Change Accumulator 
Sign 

t 0000 through 3000 No Transfer Control 

w 0000 through 3000 No Wait and Transfer 

b 0000 through 3000 Yes Conditional Branch 

m 0000 through 3000 No Mark and Transfer 

e None No Subroutine Exit 

1 0000 through 3000 Yes Load Inde~ 

x 0000 through 3000 Yes Decrement Index by 
One and Transfer 

a 0000 through 3000 Yes Decrement Index 
by Address 

i 0000 through 3000 Yes Input 

0 0000 through 3000 Yes Output 

f 1 through 3 Yes Format Control 

h 1 through 26 No Print Heading 

j 0000 through 3000 Yes Step Counter and 
Print 
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Operation Code Address Index Tag Meaning 

space None No No Operation 

u 0000 through 3000 Yes Exchange 

g 1 through 12 No Execute 
Subroutine 

k 0000 through 2999 No Store a Constant 

d None No Debug 

q None No Quit debugging 
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III 

PROGRAM NO. R3P-39 

ORIG. DATE 18 November 1962 

REV. DATE 

PROGRAMMER G. Howell 

PAGE 1 

PROGRAM TITLE: RIP-3'000 (FLOATING POINT, MODIFIED) 

OF 5 

1. INTRODUCTION 

This program consists of a modified version of 
RIP-3000 (R3P-16) which can be used only on 
machines with floating point hardware. Please 
refer to the RIP Manual and the R3P-16 write­
up for anything not mentioned in this write -up. 

2. RESTRICTIONS 

2. 1 The computer must have floating point hardware. 

2.2 The LOAD/START routine, R3P-1, must be in 
the computer. 

3. USE 

3. 1 Thi s ver sion has two starting locations, 1500. 0 
or 1501. O. The start at 1501.0 is the same as 
the old 1500.0, and should be used when loading 
a symbolic tape. The start at 1500.0 causes the 
location of each command to be typed out prior 
to entering that command. If a new location is 
entered, it will be repeated. If a command is 
entered into location 2999, 0000 will be printed 
twice instead of once. 

3.2 

3.3 

There is a decimal memory dump analogous to 
the program dump at 2050. O. It starts at 
1300.0. 

There are provisions for 24 g functions, with g 13 
through g 24 in locations (machine octal) 1634 
through 1647. The tape include s g 8 for fixed 
point output, g9 for matrix inver sion and solution 
of simultaneous linear equations, and g 10, 11, 
and 12 for plotting. (See paragraphs 3.6 through 
3. 8). 



PROGRAM NO. R3P-39 

PAGE 2 OF 5 II 
PROGRAM TITLE: RIP-3000 (FLOATING POINT, MODIFIED) 

3.4 There are 2 new commands, y and, (comma). 
Comma cause s a transfer back to the RIP program 
input at 1500. O. To change the comma command 
to a transfer to location 1501. 0 (which will allow 
RIP coding to call for program tapes) or to any 
location, change word 0450

8 
to +5Ixxxx. x+777761. 0, 

where xxxx. x is the location to which transfer is 
desired. 

The y command, which may itself be tagged, 
cause s the integral part of the accumulator to be 
added to the command' addre s sed, if the command 
addre s sed is tagged. If it is not, the integral part 
of A will be subtracted. Example: 

Assume A has -5.3 in it. In locations 1000 and 
1001 are the commands: 

1000 + 200 3 
1001 s 300 

The commands y 1000, Y 1001 will cause these 
commands to become: 

1000 + 195 3 
1001 s 305 

A y command must not refer to an f, g, or h 
command. 

3. 5 The constant command, k, has been modified to 
allow consecutive constants to be entered with one 
command. The command k ADDRESS works as 
always. The command k ADDRESS TAG calls for 
TAG constants to be entered consecutively starting 
at ADDRESS. TAG may be greater than 9. Thus; 

k 100 50 calls for 50 constants to be entered into 
locations 100, 101, ... , 149. 

AUTON ETIC sf'lI':\ 
'OIYISIOt.lOFNOATH'''EAICAN1Vt&TIONINC~ 
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PROGRAM TITLE: RIP-3000 (FLOATING POINT, MODIFIED) 

3.5 (Continued) 

If s1500. 0 was used to start the input, the letter 
"k" and the location will print before each con­
stant, as follows: 

0100 s 1000 
0101 k75 3 
k0075 -6 
k0076 7 
k0077 3+2 

(any command) 

0101 (Since the k command takes no space, the 
location is still at 101). 

or 

0101 k75 (no tag) 
k0075 -6 
0101 

3.6 The Fixed Point output, g 8, assumes that the 
number to be output is in the RIP accumulator. 
The format is controlled by loading index regi ster 
8 with LR, where L is the number of digits to the 
left and R to the right of the decimal point. For 
exam.ple, to get 3 digits to the left and 4 to the 
right, give 1 34 8. (See the write-up of R3P-44 
for more details). 

3.7 There are 3plotterg -functions, gIO, 11, and 
12. 

glO Set Scale Factors and Original Location. 
gIl Pen Up and Move (Traverse). 
g 12 Pen Down and Move (Plot). 

1. When gIl or gI2 are given as commands, the 
computer assumes that the coordinates of the 
point to which to move (X, Y) are stored in 
RIP 2725 and 2726 respectively. 

AUTONETICSrzr:.... 
A OIV'$ION OF NOATH UIEAICAN AVIATION. INC W!!Y 
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PROGRAM TITLE: RIP-3000 (FLOATING POINT, MODIFIED) 

3. 7 (Continued) 

2. Before any gIl or g12 commands are given, 
a g 1 0 must be executed. Thi stell s the 
routine whe re the plotte r is now and how much 
1 inch equals in X and Y. The initial position, 
(X ,Y ), must be stored in RIP 2721 and 2722 
re~pegtively, and the X and Y Scale Factors, 
X and Y , in RIP 2723 and 2724 respectively. 

s s 
The Scale Factors equal the number per inch/ 
100. E. g., if l'inch in the Y direction equals 
750, Y = 750/100 = 7.5. It is not necessary 

s 
that X = Y . 

s s 

3. 8 The g9 command will invert matrices or solve 
simultaneous linear equations as follows: 

] Key number 
g 9 

The form of the key number is..± LOCMMNN. where 
LOC is the RIP location of the first matrix element, 
MM (2 digits) is the number of rows, and NN (2 
digits) is the number of columns. Matrices and 
constant columns are stored by column. If the 
key number is + the matrix will be inverted. If 
not, only simultaneous equations will be solved. 
It is possible to do both (if NN> MM). There may 
be more than one constant column to a set of 
equations. In all cases, the determinant of the 
matrix will be in the RIP accumulator on return. 

Examples of key numbers: (all data starts in 100): 

1. 

2. 

Invert 5 x 5 matrix: + 1000505. 

Solve 3 simultaneous equations in 3 unknowns 
with 6 constant columns: -1000309. 

AUTO N ETI c::: S rlf::\ 
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PROGRAM TITLE: RlP-3000 (FLOATING POINT, MODIFIED) 

3. 8 (Continued) 

WUNCTION 

g9 

g10, 11, 12 
g8 

AUTONETICSrlf:\ 
lOIVls'oNor"OATH'''(RICAH'VIAYlON.'lIC~ 

3. Solve 10 sim.ultaneous equations in 10 unknowns 
with one constant colum.n and also invert: 
+1001011. 

4. Only the determinant of a 4 x 4 matrix is 
de sired: -1000404. (Solution of a 4 x 4 system 
of equations with no constant columns; faster 
than inver sion). 

All data is stored by column followed by constant 
columns, if any. All answers replace data; 
i. e., the original matrix and constant columns are 
destroyed. 

Timing: Inver sion: IV 
15 

seconds 

Simultaneous Equations: tV (M~~(NN) seconds 

For further details please refer to the write-up 
of R3S-039. 

NAME SPACE OCCUPIED 
OCTAL RIP 

Matrix Inversion and 
Simultaneous Equations 7000-7327 2504-2719 
Plotter 7331-7513 2721-2835 
Fb~ed Point Output 7514-7717 2836-2967 
Quick Check 7720-7757 2968-2999 
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1. INTRODUCTION 

1. 1 The Users of RIP often find it convenient or necessary to 
output partial results or the contents of certain addresses 
in the RIP memory after the run, or during the debugging 
of a program. Three programs written in RlP to accom­
plish this are described below. 

(1) The first program described on page 2 will input a 
4 digit RIP addr~ss, type out the contents of this 
address and return to input another 4 digit address. 

(2) The program described on page 3 will input a RIP 
addre s s, and will output the contents of each location 
beginning with that address and continuing to address 
2999. 

(3) The program de scribed on page 4 will input two RIP 
addresses and then will output the contents of each 
address beginning with the first and continuing up to 
and including the second. 

4-\ 
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RECOMP III INTERPRETIVE PROGRAM (RIP-3000) 

TITLE ___ E_X_A_M __ P_L __ E_A ____ __ PROGRAMMER _______ _ DATE ____ _ Page __ of __ 

ARITHMETIC FUNCTIONS INDEX FORMAT-HEADING 

] Clear" Add (W) ~A g W Indicate.: 1 Load Index with W or (A) f tormat; W Indicate s: 

+ Add (A) + (W) I-Sine Sin (A) a Deer. Index by W or (A) 1 - Space 

- Subtract (A) -(W) Z-Cosine Cos (A) x Transfer on Index Z - Tab 

Multiply (A) • (W) or (A)· (A) 3-Log (10) Log 10 (A) TRANSFERS 3 - Carriage Return 

/ Divide (A) • (W) 4-Log (e) Ln (A) t Transfer to W h Heading Follows 

8 Store (A) ~ W 5 -Expon. (10) 10 (A) b Branch; (A) or (W)<O,=O,>O MISCELLANEOUS 

l' Power (A) (W) 6-Expon. (e) e (A) w Wait (Halt" Tr'ansfer) z Clear (A) +0 ~A 

r Square Root ...ffAf or../[W) 7-Arctan Tan -I (A) spe -ROUTINES p Make (A) plu.;+ (A) -.A 

v Inver.e Divide (W) t (A) INPUT -OUTPUT m M • .rk " Transfer to W n Change Sign (A); - (A) ~ A 

u Exchange (A) ~ (W) i Input to A, or W It A e Exit Return to Last m TRACING 

Sp No Operation 0 Output from A nl' 'If CONSTANTS d Debug (Begin Tracing) 

j Output .. Digit Integer k Con.tanh; Number Follow. q Quit Tracing 

LOCATION OP ADDRESS I REMARKS STORAGE 
LOCATION DATA 

2000 f 3 1 Return the carriage 2006 3000 

2001 i 3000 Input the location 

2002 - 2006 Subtract 3000 from the location 

2003 1 3000 9 Load index 9 with the absolute value of the 
difference 

2004 0 3000 9 Output the contents of the location 

2005 t 2000 Transfer to 2000 to input another location 

k 2006 

--------

----- ---

---

- ---- ._ .... _-

--1----------- --- --

--~-------f-----------------
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RECOMP III INTERPRETIVE PROGRAM (RIP-lOOO) 

TITLE ____ ~E_X~A~~~P_L~E~B~ __ PROGRAMMER -----------------
DATE _____ _ Page ___ oi __ _ 

ARITHMETIC FUNCTIONS INDEX FORMAT -HEADING 

] Clear" Add (W) ~A g W Indicatee: 1 Load Index with W or (A) f Format; W Indicate s: 

+ Add (A) + (W) I-Sine Sin (A) a Decr. Index by W or (A) 1 - Space 

- Subtract (A) -(W) Z-Coeine Coe (Al x Tranafer on Index Z - Tab 

Multiply (A) • (W, or (A" (A) 3-Log (10) Log 10 (A, TRANSFERS 3 - Carriage Return 

/ Divide (A, • (W, 4-Log tel Ln (Al t Transfer to W h Heading Follows 

s Store (A) ~ W S -Expon. (10) 10 (A) b Branch; (A) or (W)~O,=O.> 0 MISCELLANEOUS 

l' Power (A) (W) 6-Expon. (e) e (A) w Wait (Halt " T~nefer) z Clear (A) + 0 ..,A 

r Square Root ..JfAf or../fW) 7-Arctan Tan -.I (A) Spe-ROUTINES p Make (A) plus;+ (A) ~A 

v Inveree Divide (W) • (A) INPUT -OUTPUT m Muk " Transfer to W n Change Sign (A); - (A) ~ A 

u Exchange (A) f2 (W, i Input to A. or W 1& A e Exit Return to Laet m TRACING 

Sp No Operation 0 Output from An,,' vr CONSTANTS d Debug (Begin Tracing) 

j Output 4 Diait Integer k Conetanta; Number Followe q Quit Tracing 

LOCATION OP ADDRESS I REMARKS STORAGE 
LOCATION DATA 

2010 f 3 1 Return the carriage 2021 1 

2011 i 3000 Input the location 2022 2999 

2012 - 2021 Subtract 1 2023 Address-1 

2013 s 2023 Store as the Addre s s-l 

2014 - 2022 Subtract 2999 

2015 1 3000 9 Load difference into index 9 

2016 f 3 1 Return the carriage 

2017 j 2023 Increment the addre s s by 1 and output 

2018 0 3000 9 Output the contents of the Address 

2019 x 2016 9 Reduce Index 9 by 1 

2020 w 2010 Wait to 2010 

k 2021 

k 2022 

k 2023 

---------

----.- •.. -

---

- ---- .-.. ---

--r--------- --- ---- .-

-- f----------r------------------
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RECOMP III INTERPRETIVE PROGRAM (RIP-3000) 

TITLE -----------------------
EXAMPLE C PROGRAMMER 

-----------------
DATE ----- Page __ of __ 

ARITHMETIC FUNCTIONS INDEX FORMAT -HEADING 

] Clear" Add (W) ~A g W Indicatea: 1 Load Index with W or (A) f tormat; W Indicates: 

+ Add (A) + (W) l-Sine Sin (A) a Decr. Index by W or (A) 1 - Space 

- Subtract (A) -(W) Z-Co.ine Co. (A) x Tranafer on Index Z - Tab 

Multiply (A). (W)or(A)o(A) 3-Log (10) Log 10 (A) TRANSFERS 3 - Carriage Return 

/ Divide (A) • (W) 4-Log (el Ln (A) t Tranafer to W h Heading Follows 

s Store (A) ~ W 5 -Expon. (10) 10 (A) b Branch; (A) or (W)~O.=O.>O MISCELLANEOUS 

1" Power (Al (W) 6-Expon. (e) e (A) w Wait (Halt" Tk-'anlfer) z Clear (A) +0 ~A 

r Square Root ..JfAf or../fW) 7-Arctan Tan -.l (A) Spe.ROUTINES p Make (A) plu.;+ (A) ~A 

v Inver.e Divide (W) • (A) INPUT -OUTPUT m M • .rk " Tran.fer to W n Change Sign (A); - (A) ~ A 

u Exchange (A) ~ (W) i Inpu.t to A. or W " A e Exit Return to La.t m TRACING 

Sp No Operation 0 Output from A f''C'' vr CONSTANTS d Debug (Begin Tracing) 

j Output 4 Disit Integer k Con.tant.; Number Follow. q Quit Tracing 

LOCATION OP ADDRESS I REMARKS STORAGE 
LOCATION DATA 

2025 f 3 1 Return the carriage 2040 1 

2026 i 3000 Input the fi r st addre s s 2041 2999 

2027 - 2040 Subtract 1 2042 Address-1 

2028 s 2042 Store a s the addre s s -1 

2029 - 2041 Subtract 2999 

2030 1 3000 9 Load the difference into Index 9 

2031 i 3000 Input the second addre s s 

2032 - 2042 Obtain the num.ber of addre s s to be output 
by subtracting the (fir st addre s s -1) 

2033 1 3000 8 Load the num. be r of addre s s to be output 
into Index 8 

2034 f 3 1 Return the carria.e;e 

2035 j 2042 Output the address 

2036 0 3000 9 Output the contents of the address 

2037 x 2038 9 Reduce Index 9 but continue 

2038 x 2034 8 Reduce Index 8 and return to 2034 

2039 w 2025 Wait to 2025 

---

k 2040 ----------

k 2041 
+---_. -

k 2042 
----------

- ------.- ._ .. _-

--r---------- .. - .-

-- r----------,....--- ------------
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1. INTRODUCTION 

In RIP, it is often desirable to output answers in fixed point 
format. There is no RIP command which will allow this to 
be done, but it may easily be implemented with a g function. 
Thus, in order to output a number in fixed point format, the 
RIP program would first have to pick up the number to be 
output and then perform. the appropriat,e g function. For 
instance, the command sequence might be: 

a 
g 8 

Where a is the number to be output and 8 is the g function 
for fixed point output. 

The particular fixed point format could be standard (such as 
one calling for 5 digits to be printed to the left of the decimal 
point and 4 digits to the right), or it may be able to be varied 
by the RIP program itself. (See Section 4. ) 

Sections 2 and 3 show how such a RIP g function could be 
made and how it would operate. The following assumes a 
familiarity with both RIP and machine language coding. 

2. PROGRAMMING THE g FUNCTION 

2. 1 Location of R3S-10: 

The g function described above uses R3S-10 as an out-
put subroutine. R3S-10 normally occupies 240

8 
locations, 

but because it could be made to share coding with R3S-11 
which is already located within RIP, the number of loca­
tions occupied by R3S-10 may be reduced to 170

8 
locations 

or to 120 RIP addresses. In order to preserve as much 
contiguous memory in RIP as pos sible, thi s ~unction will 
be located from location 7570

8 
to location 7757

8 
which 

corresponds to RIP locations 2880 to 2999 inclusive. 

2.2 Location and Length of the Program: 

Two machine language instructions and one keyboard are 
nece s sary to perform thi s g function. Since one location 
is available in R3S-10 at 77318 or RIP address 2977, this 
will be used to hold the keyword. Location 7567

8 
or RIP 

address 2879 will hold the program. 
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2.2 (Location and length of the program - - continued): 

2. 3 Modification of RIP: 

7567 CLA KW +37 7731. 0 

7731 

TRA R3S - 10 + 5 1 7570. 0 

KW +100504.0 
+00 7763. 1 

Since this fUllction is to be g8, the following command 
will be inserted into location 1627 in accordance with 
Appendix I of the RIP Programming Manual. 

1627 -75 6700.0 
-00 0330. 0 

2.4 Since R3S-10 saves the L loop, Index Register, and A Register, 
it is compatible with RIP, and the printout will be non-destruc­
ti ve, i. e., the contents of the RIP accumulator will not be 
changed by the g function. 

3. STEPS TO IMPLEMENT THE g FUNCTION 

3.1 Load RIP. 

3.2 Load R3S-10 into location 7570 using the i function of Load/ 
Start (R3P-1). The tape will not read in completely. 

3.3 Return to Load/Start by pressing the RESET button. Using 
the c function of Load/Start, enter the following commands 
to modify R3S-l0 such that it uses a table within RIP (Sec. 2. 1). 

7622 + 16 0000.0 
+77 1101. 0 

7632 + 16 0000.0 
+77 1077.0 

3. 4 Enter the program and keyword by using the c function of 
Load/ Start. 

7567 +37 7731. 0 
+51 7570.0 

7731 + 10 0504.0 
+00 7763. I 

41 
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3. 5 Enter the g 8 function into RIP by placing the foHowing command 
into 1627. 

1627 -75 6700.0 
-00 0330. 0 

4. MODIFICATIONS OF THE FIXED POINT FORMAT 

4. 1 To type a space instead of a + (plus) sign, change: 

RIP Addre s s Location From To 

2978 7732 -010531. 1 
+340000. 1 

-010531. 0 
+340000. 1 

4.2 To type a lower case, ignoring the sign of the number, change: 

RIP Addre s s Location From To 

2892 7604 +010003.0 
+160000.0 

+010001. 0 
+160000.0 

4. 3 To eliminate the lower case, sign, and space, change: 

RIP Address Location From To 

2891 7603 +537760.0 
+777732.0 

+560000.0 
+517764.1 

4.4 To change the number of digits typed out to the left and the 
right of the decimal point, set: 

RIP Address 

2977 

Where 

Location To 

7731 

MM 

+MMLLRR.O 
+007763. 1 

is the number of significant digits 
to be printed in the fraction if 
floating point format is used. 
(Floating point format will be used 
if LL is too small. ) 

LL is the number of digits to the left 
of the de cimal point if fixed point 
format is used, and 

RR is the number of digits to the right 
of the decimal point if fixed point 
format is used. 
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4. 5 The above change s may be made using Load/ Start or by a 
RIP program which move s a previously stored keyword 
into address 2977. For example, suppose the keyword 
specifying 3 digits to the left and none to the right was stored 
in Location 7731 by using Load/Start: 

RIP ADDRESS Location 

2878 7566 

Then the RIP command sequence: 

2878 
s 2977 

Keyword 

+100300.0 
+00 7763. 1 

would cause all succeeding typeouts using g 8 to be in thi s 
format. 
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Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

2~7~-"';¢¢~¢ 21491---¢¢4¢ 221¢---¢¢8¢ 226¢---¢12¢ 233¢---¢16¢ 
2¢71---¢¢¢1 2141---¢¢41 22 1 1 ---¢¢81 2261---¢121 2331---¢161 

. 29172---¢¢¢2 .2142---¢¢42 2212---¢¢82 2262---¢122 2332---¢162 
2¢7~---¢¢¢~ 214~---¢¢4~ 221~---¢¢8~ 226~---¢12~ 233~---¢16~ 
2¢7 ---¢¢¢ 214 ---¢¢4 221 ---¢¢8 226 ---9512 233 ---¢16 
2¢7~---¢¢¢~ 214t---¢¢4~ 221~---¢¢8~ 226~---¢12~ 233~---¢16~ 
2917 --= 214 ---¢¢4 221 ---¢¢8 226 ---¢12 233 ---¢16 
29177--- ¢¢~ 2147---¢¢4~ 2217---¢¢~ 2267---¢12

e 23~7---¢16~ 
21~~--~¢ 215~---¢¢4 222~---¢¢ 227¢---¢12 23 ~---¢16 
21911--~9 2151---~9 2221---¢¢89 2271---¢129 2341---¢169 
21912--- ¢1~ 2152--- ¢5~ 2222---~9¢ 2272---¢13~ 2342---¢17¢ 
21~--¢9111 215~---¢¢51 222~--- ¢91 227~---¢131 234~---¢171 
21 ---¢¢12 215 ---¢¢52 222 ---919192 227 ---¢132 234 ---¢172 
21~---¢911~ 215~---¢¢5~ 222t---¢¢9~ 227t---¢13~ 234~---¢17~ 
21 --~1 215 ---¢¢5 222 ---¢¢9 227 ---¢13 234 ---¢17 
21917---~lt 21~7---¢¢5~ 2227---¢¢9~ 2277---¢13~ 2347---¢17~ 

(,., 
211~-- ¢1 21 ~---¢¢5 223¢---¢¢9 23~¢---¢13 235~---¢17 . 
2111---~1~ 2161---~~ 2231---¢¢g

e 
23¢1---¢1 3e 2351---¢17~ -- 2112--- 1 2162--- ~ 2232---¢¢9 23¢2---¢13 2352---9117 

211~---¢¢19 216 ---¢ 9 223~---91¢99 23¢~---911~9 235~---¢1~ 21 1 . --¢¢2ftj 216~---91¢ 95 223 ---¢1¢¢ 23¢ ---¢1 ¢ 235 --";'¢1 
211~--~1 216~---¢¢61 223~---¢1¢1 23¢5---¢141 235t---¢181 
211 --- ¢22 216 ---¢¢62 223 ---¢1¢2 23¢5---¢142 235 ---¢182 
2117---¢¢2~ 2167---¢¢6~ 22~7---¢1¢~ 23¢7---¢14~ 23t7---¢18~ 212¢---¢¢2 217¢---¢¢6 22 ¢---¢1¢ 231¢---¢14 23 ¢---¢18 
2121---¢¢2~ 2171---¢¢65 2241---¢l91t 2311---¢14~ 2361---¢18~ 
2122---¢912 2172---¢916b 2242---¢1¢ 2312---¢14 2362---¢18 
212~---¢¢2~ 217~---¢¢6~ 224~---¢1¢l 231~---¢14e 236~---¢18e 212 ---¢¢2 217 ---¢¢6 224 ---¢1¢ 231 ---¢14 236 ---¢18 
212~---=29 217~---¢¢69 224~---¢1¢9 2315---¢1 49 236~---¢189 
212 --- ¢3¢ 217 ---¢¢7¢ 224 ---¢11 ¢ 2315---¢15¢ 236 ---¢19¢ 
2127---¢¢31 2177---¢¢71 2247---¢111 2317---¢151 2367---¢191 
213¢---¢¢32 22¢¢---¢¢72 225¢---¢112 232¢---¢152 237¢---¢192 ~ 
2131---91¢3~ 22¢1---¢¢7~ 2251---¢11 ~ 2321---¢15~ 2371---¢19~ Ib 

~ 2132---¢¢3 22¢2---¢¢7 2252---¢11 2322---¢15 2372---¢19 (1) 

213~---¢¢35 22¢~---¢9175 225~---¢ 1 15 232~---¢155 237~---¢19) N 

213 ---¢¢35 22¢ ---¢¢7b 225 ---¢11 b 232 ---¢15b 237 ---¢19b 
21 36---¢¢3

e 22¢~---¢¢7~ 225~---¢11 ~ 232~---¢t5~ 237~---¢19~ 213 ---¢¢3 22¢ ---¢fiJ7 225 ---¢11 232 ---¢15 237 ---¢19 21 37---¢¢39 22¢7---¢¢79 2257 ---¢ 1 1 9 2327---¢159 2377---¢199 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

24~--";¢2¢¢ 2~5¢---¢24¢ 252¢---¢28¢ 257¢---¢32¢ 264¢---¢36¢ 
24 1---¢2¢1 2451---¢241 2521---¢281 2571---¢321 2641---¢361 
24¢2---¢2¢2 2452---¢242 2522---¢282 2572---¢322 2642---¢362 
24~---¢2¢~ 245~---¢2lta 252~---¢28~ 257~---¢32~ 264~---¢36~ 
24 ---¢2¢ 245 ---¢24 252 ---¢2~ 257 ---¢32 264 ---¢36 
24¢~--¢2¢5 245~---~24? 2525---02b5 2575---0325 2645---c~~.6~ 
24¢ ---0205 245o---~24o 2525---02§6 2576---¢326 2646---P366 
24957---952958 2467---~24l 2527 ---rt;2O~ 2577---¢32e 2647---¢36~ 
241¢---¢2¢ 24 ¢---¢24 253¢---¢28 26¢¢---¢32 265¢---¢36 
2~ 11---¢2¢9 2461---¢249 2531---¢289 26¢1---¢329 2651---¢369 
2412---¢21~ 2ij62---¢25¢ 2532---¢29¢ 26¢2---¢33~ 2652---¢37~ 
241 ~---¢211 246~---¢251 253~---¢291 26¢~---¢331 265~---¢371 
241 ---¢212 246 ---¢252 253 ---¢292 26¢ ---¢332 265 ---¢372 
241~---¢21~ 246~---¢25~ 253~---¢29~ 26¢~---¢33~ 265~---¢37~ 241 ---¢21 246 ---¢25 253 ---¢29 26¢ ---¢33 265 ---¢37 
2417---¢21~ 2467---¢25l 25~7---¢29~ 26¢7---¢33~ 26~7---¢37~ 
242W---¢21 247¢---¢25 25 ¢---¢29 261¢---¢33 26 ¢---¢37 
2421---¢21~ 2471---¢25~ 2541---¢29l 261 1 ---¢33e 2661---¢37e ~ 2422---¢21 2472--¢25 2542---¢29 2612---¢33 2662---¢37 

N 242~---¢219 247~---¢2t9 254~---¢299 261~---¢3~9 266~---¢3~9 242 ---¢22~ 247 ---¢2 ¢ 254 ---¢3¢¢ 261 ---¢3 ¢ 266 ---¢3 ¢ 
242t:--¢221 247l---¢261 254~---¢3¢1 261~---¢341 266~---¢381 
242 --¢222 247 ---¢262 254 ---¢3¢2 261 ---¢342 266 ---¢382 
2~27---¢22~ 2477---¢26~ 2547---¢3¢~ 2617---¢34~ 2667---¢3~ 
243¢---¢22 25¢¢---¢26 255¢---¢3¢ 262¢---¢34 267¢---¢3 
2431--¢22~ 25¢1--·" ~526~ 2551---¢3¢~ 2621---¢34~ 2671---¢3~ 
2432---¢22 25¢2---~_;26 2552---¢3¢ 2622---¢34 2672---¢38 
243~---¢22~ 25¢~---¢26~ 255~---¢3¢e 262~---¢34~ 267~---¢3~ 243 ---¢22 25¢ ---¢26 255 ---¢3¢ 262 ---¢34 267 ---¢3 
243~---¢229 25¢~---¢269 2555---¢3¢9 262~---¢349 267~---¢389 
243 ---¢23¢ 25¢ ---¢27¢ 2556---¢31¢ 262 ---¢35¢ 267 ---¢39¢ 
24~7---¢231 25¢7---¢271 25t7---0311 2627---0351 2677---¢391 
24 ¢---¢232 251¢---¢272 25 ¢---¢312 263¢---¢352 27¢¢---¢392 

1-0 2~41---¢23~ 2511---¢27~ 2561---¢31~ 2631---¢35~ 27¢1---¢39~ Sb 

2442---¢23 2512---¢27 2562---¢31 2632---¢35 27¢2---¢39 CIQ 
(t) 

244~---¢23~ 251~---¢27~ 256~---¢31~ 263~---¢35~ 27¢~---¢39t v.> 
244 ---¢23 251 ---¢27 256 ---¢31 263 ---¢35 27¢ ---¢39 
2ij4~---¢23e 251~---¢27e 256~---¢31e 263~---¢35e 27¢~---¢39~ 244 ---¢23 251 ---¢27 256 ---¢31 263 ---035 27¢ ---¢39 
2447---¢239 2517---¢279 2567---¢319 2637---¢359 27¢7---¢399 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

271 ¢--'¢4¢¢ 276¢---¢44¢ 3¢3¢---¢48¢ 31¢¢---¢52¢ 315¢---¢56¢ 
2711---¢4¢ 1 2761---¢441 3¢31---¢481 31¢1---¢521 3151---¢561 
2712---¢4¢2 ,2762---¢442 3¢32---¢482 31¢2---¢522 3152---¢562 
271~---¢4¢~ 276~---¢44~ 3¢3~---¢48~ 31¢~---¢52~ 315~---~6~ 
271 ---¢4¢ 276 ---¢44 3¢3 ---¢48 31¢ ---¢52 315 --- 56 
271~---¢4¢~ 276~---¢44~ 3¢3~---¢48~ 31¢~---¢52~ 315~---¢56~ 
271 ---¢4¢ 276 ---¢44 3¢3 ~--¢48 31¢ ---¢52 315 ---¢56 
2717---¢4¢~ 2767---¢44~ 3¢~7---¢48~ 31¢7---¢52~ 31~7---¢56~ 
272¢---¢4¢ 277¢---¢44 3¢ ¢---¢48 311 ¢---¢52 31 ¢---¢56 
2721---¢4¢9 2771---¢449 3¢41---¢489 3111---¢529 3161---¢569 
2722---¢41j2j 2772---¢4591 3¢42---¢49¢ 31 12---¢53¢ 3162---¢57¢ 
272~---¢411 277~---¢451 3¢4~---¢491 31 1 ~---¢53 1 316~---¢571 
272 ---¢412 277 ---¢452 3¢4 ---¢492 311 ---¢532 316 ---¢572 
272~---¢41~ 277~---¢45~ 3¢4~---¢49~ 3 1 1 ~---¢5 3~ 316~---¢57~ 
272 ---~1 277 ---¢45 3¢4 ~--¢49 311 ---¢53 316 ---¢57 
2727---¢41t 2777---¢45~ 3¢47---¢49~ 311 7---¢53t 3167---¢57~ 
273¢---¢41 3¢¢¢---¢45 3¢5¢---¢49 312¢---¢53 317¢---¢57 
2731---¢41~ 3¢¢1---¢45~ 3¢5 1---¢4g

e 
3121 ---¢53e 3171---~7~ 

0\ 2732---9141 3¢¢2---¢45 3¢52---¢49 3122---¢53 3172--- 57 
01 273~---~19 3¢~---¢4~9 3~~---¢499 312~---¢5~9 317~---¢5~9 273 ---¢42¢ 3¢ ---¢4 ¢ 3~ ---¢5WW 312 ---¢5 ~ 317 ---¢5 ¢ 

273~---¢421 3¢~---¢461 3~l---¢5¢1 312~---¢541 317~---¢581 
273 ---¢422 3¢ ---¢462 3 5 ---¢5¢2 312 ---¢542 317 ---¢582 
27~7---¢42~ 3¢¢7---¢46~ 3¢~7---¢5¢~ 3127---¢54~ 3177---¢58~ 
27 ¢---¢42 3¢1¢---¢46 3¢ ¢---¢5¢ 313¢---¢54 32¢¢---¢58 
2741---¢42~ 3¢ 11 ---¢465 3¢61---¢5¢~ 3131---¢54~ 32¢1---¢58~ 
2742---¢42 3¢12---¢466 3¢62---¢5¢ 3132---¢54 32¢2---¢58 
274~---¢42~ 3¢1~---¢46~ 3¢6~---¢5¢~ 313~---¢54e 32¢~---¢5~ 274 ---¢42 3¢1 ---¢46 3¢6 ---¢5¢ 313 ---¢54 32¢ ---¢5 
274~---¢429 3¢lt---¢469 3¢6t---¢5¢9 313t---¢549 32¢t---¢589 
274 ---¢43~ 3¢1 ---¢47j2j 3¢6 ---¢51¢ 313 ---¢55¢ 32¢ ---¢59¢ 
2747---¢431 3¢17---¢471 3¢67---¢511 31~7---¢551 32¢7---¢591 
275¢---¢432 3¢2¢---¢472 3¢7¢---¢512 31 ¢---¢552 321¢---¢592 toO 

2751---¢43~ 3¢21---¢47~ 3¢71---¢51~ 3141---¢55~ 321 1 ---¢59~ Cb 
OQ 

2752---¢43 3¢22---¢47 3¢72---¢51 3142---¢55 3212---¢59 ft) 

275~---¢43'j 3¢2~---¢475 3¢7~---¢515 314~---¢555 321~---¢595 ~ 

275 ---¢43b 3¢2 ---¢47b 3¢7 ---¢51b 314 ---¢55b 32 1 ---¢59b 
275t---¢43e 3¢2~---¢47~ 3¢7~---¢51e 314~---¢55e 321~---¢5ge 
275 ---¢43 3¢2 ---¢47 3¢7 ---¢51 314 ---¢55 321 ---¢59 
2757--¢439 3¢27---¢479 3077---0519 3147---¢559 3217---¢599 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

322¢--~¢6¢¢ 327¢---¢64¢ 334¢---¢68¢ 341¢---¢72¢ 346¢---¢76¢ 
3221---¢6¢1 3271---¢641 3341---¢681 . 3411---¢721 3461---0761 
3222---06})2 .3272---0642 3342---!~6Q2 3412---0722 41'2' rr--3 0 ---(jJ7oc:. 

§~~t==~~~~ 327~---¢64~ 334~---~6?~ 341~---072a ~tt~t==~t~~ 327 ---~:64 334 ---068 3414---¢72 
322~---¢6~ 327~---¢64~ 334~---¢68~ 341~---¢72~ 346~---¢76~ 
322 ---¢6 327 ---¢64 334 ---¢68 341 ---¢72 346 ---¢76 
3227---¢6¢e 3277---¢64

e 3347---¢6~ 341 7---¢72
e 3467---¢76 l3 

323~--¢6¢ 33¢¢---¢64 335¢---¢6 342¢---¢72 347¢---¢76 
3231---¢6¢9 33¢1---¢649 3351---¢689 3421---¢729 3471---¢769 
3232---¢61 ¢ 33¢2---¢65¢ 3352---¢69¢ 3422---¢73¢ 3472---¢77¢ 
323~---¢6 1 1 . 33~---¢651 335~---¢691 342~---¢731 347~---¢771 
323 ---¢612 33 ---¢652 335 ---¢692 342 ---¢732 347 ---¢772 
323l---¢61~ 33¢~---¢65~ 335~---¢69~ 342~---¢73~ 347~---¢77~ 323 ---¢61 33¢ ---¢65 335 ---¢69 342 ---¢73 347 ---¢77 
32~7---¢61l 33¢7---¢65t 33~7---¢69~ 3427---¢73

t 3477---¢77~ 
32 ¢---¢61 331¢---¢65 33 ¢---¢69 343¢---¢73 35¢¢---¢77 
3241 ---¢61

e 
33 1 1---¢65 l3 3361 ---¢6g

e 3431---¢73e 
35¢1---¢77e ~ 3242---¢61 3312---¢65 3362---¢69 3432---9173 35¢2---¢77 

32~---¢619 331~---¢6~9 336~---¢699 343~---¢7~9 35¢~---¢7~ 32 ---¢62ft5 331 ---¢6 ¢ 336 ---¢7¢¢ 343 ---¢7 ¢ 35¢ ---¢7 
324l--¢621 331~---¢661 3365---¢7¢1 343~---¢741 35¢~---¢781 
324 ---¢622 331 ---¢662 3366---¢7¢2 343 ---¢742 35¢ ---¢782 
3247---¢62~ 3317---¢66~ 3367---¢7¢~ 34~7---¢74~ 35¢7---¢7~ 
325¢---¢62 332¢---¢66 337¢---¢7¢ 34 ¢---¢74 351¢---¢7 
3251---¢62~ 3321---¢66~ 337 1---¢7¢t 3441---¢74~ 3511---¢7~ 
3252---¢62 3322---¢66 3372---¢7¢ 3442---¢74 3512---¢7 
325~--¢62e 332~---¢66~ 337~---¢7¢e 344~---¢74e 351~---¢7~ 325 ---¢62 332 ---¢66 337 ---¢7¢ 344 ---¢74 351 ---¢7 
325~---¢629 332~---¢669 337~---¢7¢9 344~---¢749 351~---¢789 
325 ---¢63¢ 332 ---¢67¢ 337 ---¢71¢ 344 ---¢75¢ 351 ---¢79¢ 
32~7---¢631 3327---¢671 3~77---¢711 3447---¢751 35 17---¢791 
32 ~--¢632 333¢---¢672 3 ¢¢---¢712 345¢---¢752 352¢---¢792 

~ 3261---¢63~ 3331---¢67~ 34¢1---¢71~ 3451---¢75~ 3521---¢79~ Cb 

3262---¢63 3332---¢67 34¢2---¢71 3452---¢75 3522---¢79 IJ'Q 
(I) 

326~---¢63~ 333~---¢676 34¢~---¢71~ 345~---¢75~ 352~---¢79~ \J'\ 

326 ---¢63 333 ---¢67 34¢ ---¢71 345 ---¢75 352 ---¢79 
326~---¢63~ 333~---¢67~ 34¢~---¢71~ 345~---¢75e 352~---¢79~ 
f6 ---¢6~ 33~ ---¢67 34¢ ---¢71. 345 ---¢75 352 ---¢79 267---¢6 9 33 7---¢679 34¢7---¢719 3457---¢759 3527---¢799 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

353¢--~¢8¢¢ 36¢¢---¢84¢ 365¢---¢88¢ 372¢---¢92¢ 377¢---¢96¢ 
3531---¢8¢1 36¢1---¢841 3651---¢881 3721---¢921 3771---¢961 
3532---¢8¢2 36¢2---¢842 3652---¢882 3722---¢922 3772---¢962 
353~---¢8¢~ 36¢~---¢84~ 365~---¢88~ 372~---¢92~ 377~---¢96~ 
353 ---¢8¢ 36¢ ---¢84 365 ---¢88 372 ---¢92 377 ---¢96 
353~---¢8¢~ 36~---¢84~ 3655---¢88~ 372~---¢92~ 377~---¢96~ 
353 ---¢8¢ 36 ---¢84 365b---¢88 372 ---¢92 377 ---¢96 
35~7--¢8¢~ 36¢7---¢84~ 36~7---¢883 3727---¢923 ~777---¢96e 
35 ¢---¢8¢ 361¢---¢84 36 ¢---¢88 373¢---¢92 ¢¢¢---¢96 
3541---¢8¢9 36 1 1 ---¢849 3661---¢889 3731---¢929 4¢¢1---¢969 
3542---¢81¢ 3612---¢85¢ 3662---¢89¢ 3732---¢93flj 4¢¢2---¢97flj 
354~---¢811 361~---¢851 366~---¢891 373~---¢931 4¢¢~---¢971 
354 ---¢812 361 ---¢852 366 ---¢892 373 ---¢932 4¢¢ ---¢972 
354~---¢81~ 361~---¢85~ 366~---¢89~ 373~---¢93~ 4¢¢~---¢97~ 
354 ---¢81 361 ---¢85 366 ---¢89 373 ---¢93 4¢¢ ---¢97 
3547---¢81~ 3617---¢85~ 3667---¢89~ 37~7---¢93~ 4¢¢7---¢97~ 
355¢---¢81 362¢---¢85 367¢---¢89 37 ¢---¢93 4¢1¢---¢97 

(1"\ 355 1---¢81
e 3621---¢85e 3671---¢8g

e 
3741 ---¢93e 4¢ 1 1---¢97~ 

U'\ 3552---¢81 3622---¢85 3672---¢89 3742---¢93 4¢12---¢97 
355~---¢819 362~---¢8~9 367~---¢899 374~---¢9~9 4¢1~---¢9~ 
355 --~¢82¢ 362 ---¢8 ¢ 367 ---¢9¢flj 374 ---¢9 j25 4¢1 ---¢9 
355~---f6821 362l---¢861 367~---¢9¢1 374~---¢941 4)lS1~---)lS981 
355 ---¢822 362 ---¢862 367 ---¢9¢2 374 ---¢942 4¢1 ---¢982 
35l7---¢§2~ 3627---¢86~ 3677---¢9¢~ 3747---¢9~~ 4¢17---¢98~ 
35 ¢---¢82 363¢---¢86 37¢¢---¢9¢ 375¢---¢94 4¢2¢---¢98 
3561---¢82~ 3631---¢86~ 37¢1---¢9¢~ 3751---¢946 4¢21---¢98~ 
3562---¢82 3632---¢86 37¢2---¢9¢ 3752---¢94 4¢22---¢98 
356~---¢82e 363~---¢86e 37¢~---¢9¢e 375~---¢94e 4¢2~---¢9~ 
356 ---¢82 363 ---¢86 37¢ ---¢9¢ 375 ---¢94 4¢2 ---¢9 
356~---¢829 363~---¢869 37¢~---¢9¢9 375~---¢949 4¢2~---¢989 
356 ---¢83~ 363 ---¢87~ 37¢ ---¢91flj 375 ---¢95¢ 4¢2 ---¢99¢ 
3567---¢831 36~7---¢871 37¢7---¢911 37t7---¢95 1 4¢27---¢991 
357¢---¢832 36 ¢---¢872 371¢---¢912 37 ¢---¢952 4¢3¢---¢992 --0 

3571---¢83~ 3641---¢87~ 3711---¢91~ 3761---¢95~ 4¢31---¢99~ Cb 
OQ 

3572---¢83 3642---¢87 37 12---¢91 3762---¢95 4¢32---¢99 CD 

357~---¢835 364~---¢875 371~---¢915 376~---¢955 4¢3~---¢99~ '" 357 ---¢83b 364 ---¢87b 371 ---¢91b 376 ---¢956 4¢3 ---¢99 
357~---¢83e 364~---¢87A 371~---¢91~ 376~---¢95e 4¢3~---¢9ge 
357 ---¢83 364 ---¢87 371 ---¢91 376 -.--¢95 4¢3 ---¢99 
3577---¢839 3647---¢879 3717---¢919 3767---¢959 4¢37---¢999 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

4~~-1¢¢¢ 411¢---1 ¢4¢ 416¢---1¢8¢ 423¢---1 12¢ 43¢¢---1 1 691 
4¢41---1¢9Jl 4111---1~1 4161---1¢81 423 1 --- 1 1 21 43¢1--1161 
4¢42---1¢¢2 4 1 12---1 ¢42 4162---1¢82 4232---1 122 43912--1162 
4164i-I16~ 411i---l~i 416i---I16~ 423~---1 12~ 43~--116~ 
4~ ---1¢ 411 ---1~ 416 ---1¢ 423 ---112 43 ---116 
4~t---I16~ 411t---l~g 416t---I16~ 423t

---l 12g 43~---116t 
4~ ---1¢ If. 1 1 ---1 ¢4 416 ---1¢ 423 ---112 43 ---116 
4~7--116'1 4 1 1 7 --- 1 914 e 4167---1~ 42~7---112e 43¢7---116e 
4~~-1= 412~--1¢4 417~--1¢ 42 ¢---112 431f~---116 
4 1--1~9 4121---1¢49 4 1 7 1 ---1f(j89 424 1 --- 1 129 431 1---1 1 69 
4~2--1 1~ 4122---1¢5~ 4172---1¢9ft1 4242---113ft1 4312---117~ 
4 5i--11611 412i---l~1 417~---1¢91 424i---1131 43 1 ~--- 1 1 7 1 
4~ ---11612 412 ---1~2 417 ---1f'S92 424 ---1132 431 ---1172 
4~~--1161~ 412t---l~~ 417l---1f'S9~ 424

l
---1 1 3~ 431g---117~ 

4~ ---1161 412 ---1~ 417 ---1f'S9 424 ---113 431 ---117 
4 7---1161~ 4127---1~t 41 77--- 11692 4247--- 1132 43 1 7--- 1 1 7~ 
4 ~---1161 413¢---1 5 42¢~--1¢9 425~--113 432¢---117 

U\ 416 1---1161~ 41 31---1f'S5
e 

4291l---191g
e 

4251---11 3
e 

4321---11 7
e 6' 4¢62---1¢1 4132---1¢5 42¢2---1f'S9 4252---113 4322---111 

4¢6~---11619 413~---I16g9 42~---1¢99 425~---11~9 4 32~--- 1 1 e9 4916 ---1¢2j7J 413 ---1¢ ~ 42 --- 1 1 ft1~ 425 ---11 ~ 432 ---11 j7J 
4¢6~---1¢21 41 3g---1¢61 42¢t---1 1 ¢ 1 425t

---1141 432g---1181 
4¢6 ---1¢22 413 ---1fl$62 42¢ ---11¢2 425 ---1142 432 --1182 
4¢67---1¢2~ 41~7---1¢6~ 42¢7 ---1 1 ¢~ 4227---114i 4327--1 i~ 
4¢7¢---1¢2 41 ¢---1¢6 421¢---11¢ 42 ¢---114 433¢---11 
4¢71---1162g 4141---1¢6g 421 1 ---1 1 ¢2 4261--- 1142 4331---11~ 
4¢72---1¢2 4142---1¢6 4212---11¢ 4262---114 4332---11 
4¢7~---1¢2~ 414t--l¢6~ 421 ~---11 ¢~ 426~---114e 433~---11~ 4¢7 ---1¢2 414 ---1¢6 421 ---11¢ 426 ---114 433 ---11 
41672---11629 4142---1¢69 421 ~---1 1 ¢9 4262---1 1 49 433~---1189 
4¢7 ---1¢3ft1 414 ---1¢7¢ 421 ---111 ~ 426 ---115¢ 433 ---11991 
4¢71---1¢31 41 47---1¢71 42 1 7 ---1 1 1 1 4267---1151 43~7---1191 
41¢¢---1¢32 415¢---1¢72 422¢---1112 427¢---1152 43 ¢---1192 

"U 41¢1---1¢3~ 4151---1¢7~ 4221--- 111 i 4271---115~ 434 1---1 1 9~ Ib 

41¢2---1¢3 4152---1¢7 4222---111 4272---115 4342---119 OQ 
(I) 

41¢~---1¢3~ 415~---1¢75 422~---1112 421~---1155 434~---119t -.J 

4191 ---1¢3 415 ---1¢7b 422 ---111 427 ---115b 434 ---119 
41~---1¢3e 4155---1167~ 4222---11 1 ~ 427~---1 1 5

e 4342--- 11913 41 ---1¢3 415b---l¢7 422 ---111 427 ---115 434 ---119 
41¢7--- 1¢39 41.57---1¢79 4227---1119 4277---1159 4347---1199 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

4 359J---'12~~ 442~---124¢ 447¢---128¢ 454¢---132¢ 461¢---136¢ 
4351---12911 4421---1241 4471---t281 4541---1321 461 1 ---1 361 
4352---12¢2 .4422---1242 4472---1282 4542---1322 4612---1362 
~35~---12¢~ 442~---124~ 447~---12~ 454~---132~ 461~---136~ 
435 ---12¢ 442 ---124 447 ---12 454 ---132 461 ---136 
~35t---12~ 442~---124g 447~---128~ 454~---132~ 461

t
--- 136

t 435 ---12¢ 442 ---124 447 ---128 454 ---132 461 ---136 
43l1---12¢~ 4427---124-e 4477---128$ 4547---1 32$ 461 7---1 36

e 43 ~---12¢ 443¢---124 45¢¢---128 455¢---132 462¢---136 
4361---12¢9 4431---1249 45¢1---1289 4551---1329 4621-":-1369 
4362---121~ 4432---1 25¢ 45¢2---129¢ 4552---133¢ 4622---137¢ 
436~---1211 443~---1251 45¢~---1291 455~---1331 462~---1371 
436 ---1212 443 ---1252 45¢ ---1292 455 ---1332 462 ---1372 
~366---121~ 443~---125~ 45~---129~ 455~---133~ 462~---137~ 
436 ---121 443 ---125 45 ---129 455 ---133 462 ---137 
4367---121~ 44~7---125~ 45¢7---129~ 45~7---133~ 4621---137~ 
4379)---121 44 ¢---125 451¢---1 29 45 ¢---133 463¢---137 

bot 
4311---121

e 
4441---125e 

4511---12g
e 

4561---1 33e 
4631---1 37e 4372---121 4442---125 4512---129 4562---133 4632---137 

....J 
431~---1219 444~---12~9 451~---1299 456~---13~9 463~---13~ 
437 ---122¢ 444 ---]2 ft1 451 ---13¢¢ 456 ---13 ¢ 463 ---13 
437l---1221 444~---1261 451t---1 3¢1 456~---1341 463~---1381 
437.' ---1222 444 ---1262 451 ---13¢2 456 ---1342 463 ---1382 
4~TI---122~ 4447---126~ 4517---13¢~ 4567---134~ 46~7---13~ 4 ¢fiS---122 4450---126 452¢---13¢ 457¢---134 46 ¢---13 
44¢ 1---122

6 
4451---1265 4521---13¢~ 457 1---1 34l 4641---138~ 

44¢2---122 4452---1266 4522--- 13¢ 4572---134 4642---138 
~~~---122~ 445~---126e 452~---13¢e 457~---134e 464~---13~ 44 ---122 445 ---126 452 ---13¢ 457 ---134 464 ---13 
44¢~---1229 445t---1269 452t---1 3¢9 457~---1349 464

6
---1 389 

44¢ ---123¢ 445 --- 127!ZJ 452 ---131¢ 457 ---135!ZJ 464 ---139!ZJ 
44917---1231 44~7---1271 4527---1311 4~77---1351 4647---1391 
441¢---1232 44 ¢---1272 453¢---1312 4 ¢¢---1352 465¢---1392 ~ 

4411---123~ 4461---127~ 4531---131~ 46¢1---135~ 4651---139~ Sb 
(JQ 4412---123 4462---127 4532---131 46¢2---135 4652---139 (1) 

4~1~---123~ 446~---127~ 453~---131~ 46¢~---135t 465~---139~ (X) 

441 ---123 446 ---127 453 ---131 46¢ ---135 465 ---139 
4416---123~ 446~---127~ 453~---131~ 46¢6---135~ 465~---139~ 441 ---123 446 ---127 453 ---131 46¢ ---135 465 ---139 
4417---1239 4467---1279 4537---1319 46¢7---1359 4657---1399 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

466¢--~14¢¢ 473¢---144¢ 5¢¢¢---148¢ 5¢5¢---152¢ 512¢---156¢ 
4661---14¢1 4731---1441 5¢¢1---1481 5¢51---1521 5121---1561 
4662---14¢2 ,4732---1442 5¢¢2---1482 5¢52---1522 5122---1562 
466a---14~ 473~---144~ 5¢¢~---148~ 5¢5~---152~ 512~---156~ 466 ---14 473 ---144 5¢¢ ---148 5¢5 ---152 512 ---156 
466~---14l/J~ 473~---144~ 5¢¢~---148~ 5¢5)---152~ 512~---156~ 466 ---14¢ 473 ---144 5¢¢ ---148 5¢56---152 512 ---156 
4667---14¢e 47~7---144e 5¢¢7---148~ 5¢~7---152e 5127---156e 
467st1---14¢ 47 ¢---144 5¢1¢---148 5¢ ¢---152 513¢---156 
4671---14¢9 4741---1449 5¢11---1 489 5¢61---1529 5131---1569 
4672---141fb 4742---145¢ 5¢12---149¢ 5¢62---153¢ 5132--- 157¢ 
467~---1411 474~---1451 5¢1~---1491 5¢6~---1531 513~---1571 
467 ---1412 474 ---1 452 5¢1 ---1492 5¢6 ---1532 513 ---1572 
467l---141a 474~---145~ 5¢1~---149~ 5¢6~---153~ 5135---157~ 467 ---141 474 ---145 5¢1 ---149 5¢6 ---153 5136--- 157 
4677---141~ 4747---145l 5¢17---149~ 5l/J67--- 153l 51~7---157~ 
47~--141 475¢---145 5¢2¢---1 49 5¢7¢---153 51 ¢---157 
47¢1---141~ 4751---145

e 
5¢21---149

a 
5¢7 1--- 153

a 
5141---157A 

\J\ 
47¢2---141 4752---145 5¢22---149 5¢72---153 5142---157 
47~--1419 475~---14~9 5¢2~---1499 5¢7~---15~9 514~---15~ 00 47 ---142jlj 475 ---14 ¢ 5¢2 ---15¢¢ 5¢7 ---15 ¢ 514 ---15 
47~-1421 475~---1461 5¢2~---15¢1 5¢7l--- 1541 514~---1581 
47 --1422 475 ---1462 . 5¢2 ---15¢2 5¢7 ---1542 514 ---1582 
47¢7---142~ 47~7---146~ 5¢27---15¢~ 5¢77---154~ 5147---15~ 471¢---142 47 ¢---146 5¢3¢---15¢ 51¢¢---154 515¢---15 
4711---142~ 4761---146~ 5¢31---15¢~ 51¢1---154~ 5151---15~ 4712---142 4762---146 5¢32---15¢ 51912---154 5152---158 
471~---142~ 476~---146~ 5¢3~---15¢e 51¢~---154e 515~---15~ 471 ---142 476 ---146 5¢3 ---15¢ 51¢ ---154 515 ---15 
471~---1429 476~---1469 5¢3~---15¢9 51¢~---1549 515l--- 1589 47 1 ---143~ 476 ---147~ 5¢3 ---151~ 51¢ ---155¢ 515 ---159¢ 
47 17---1431 4767---1471 5¢~7---1511 51¢7---1551 51~7---1591 472¢---1432 477¢---1472 5¢ ¢---1512 51 1 ¢---1552 51 ¢---1592 '"0 
4721---143~ 4771---147~ 5¢41---151~ 5111---155~ 5161---159~ "" oq 4722---143 4772---1 47 5¢42---151 5112---155 5162---159 (D 

472~---1435 477~---1475 5¢4~---1515 511~---J555 516a---159i '0 

472 ---143b 477 ---1 47b 5¢4 ---1516 511 ---1556 ~lc; ---159'"' ./ . '-' \,..' 

~72~---i436 477~---147~ 5¢4~---151l ~ ; ~ ~::: i ;;~ 
C) : r:: ~ - - - ' ~-:' -I' 

472 ---1 43b 477 ---1 47 5040--- 151 516~---1598 4727---1439 4777---1479 5¢47---1519 5117---1559 5167---1599 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

517¢--~16¢¢ 524¢---164¢ 531¢---168¢ 536¢---172¢ 543¢---176¢ 
5171---16¢1 5241---1641 53 1 1---1 681 5361---1721 5431---1761 
5172---16¢2 ·5242---1 642 5312---1682 5362---1722 5432---1762 
517~---16~ 524~---164~ 531~---168~ 536~---172~ 543~---176~ 
517 ---16 524 ---164 531 ---168 536 ---172 543 ---176 
517t --- 16¢t 524~---164~ 531~---168~ 536t---172~ 543l---176~ 
517 ---16¢ 524 ---164 531 ---168 536 ---172 543 ---176 
5177---16~ 5247---164e 53 17--- 168$ 5367---1728 54~7---17~ 
52~¢---16 525~---164 532¢---168 537¢---172 54 ¢---17 
52f{j1---16¢9 5251---1649 5321---1 689 5371--- 1729 5441---1769 

. 52¢2---161~ 5252---165¢ 5322---169¢ 5372---173~ 5442---177~ 
52~--1611 525~---1651 532~---1691 537~---1731 544~---1771 
52 ---1612 525 ---1652 532 ---1692 537 ---1732 544 ---1772 
52~--161~ 525~---165~ 532~---169~ 537~---173~ 544~---177~ 
52 --161 525 ---165 532 --- 169 537 ---173 544 ---177 
52¢7--161~ 52~7---165~ 5327---169~ 5~77---173~ 5447---177~ 
521¢---161 52 ~--165 533~---169 5 ¢¢---173 545~---177 
521 1---1 618 5261---165e 5331--- 16g

e 
54¢1---173~ 5451---177e 

0\ 
5212---161 5262---165 5332---169 54¢2---173 5452---177 
521~-~-1619 526~---16~9 533~---1699 54¢~---17~9 545~---17~ ..J) 

521 ---162~ 526 ---16 ¢ 533 ---17~¢ 54¢ ---17 ¢ 545 ---17 
521~---1621 526~---1661 533~---17¢1 54¢~---1741 545~---1781 
521 ---1622 526 ---1662 533 ---17¢2 54¢ ---1742 545 ---1782 
5217---162~ 5267---166~ 53~7---17¢~ 54¢7---174~ 54~7---17~ 
522~---162 527~---166 53 ¢---17¢ 541¢---174 54 ¢---17 
5221---162~ 5271---166~ 5341---17¢~ 54 1 1 ---1 7 4~ 5461---17§5 
5222---162 5272---166 5342---17¢ 5412---174 5462--- 1786 
522~---162e 527~---166l 534~---17¢~ 541~---174e 546~---178e 
522 ---162 527 ---166 534 ---17¢ 541 ---174 546 ---178 
52~---1629 527~---1669 534~---17¢9 541t---1749 546~---1789 
522 ---163~ 527 ---167~ 534 ---171~ 541 ---175¢ 546 ---179~ 
5227---1631 5277--- 1671 5347---1711 5417---1751 5467---1791 
523~---1632 53¢¢---1672 535¢---1712 542¢---1752 547¢---1792 

~ 

5231---163~ 53¢1---167~ 5351---171~ 5421---175~ 5471---179~ "" oq 

5232---163 53¢2---1 67 5352---171 5422---175 5472---179 (1) 

523~---163~ 53~---1675 535~---171) 542~---175) 547~---179J ...... 

523 ---163 53 --- 1676 535 ---1716 542 ---1756 547 ---1796 0 

523~---163~ 53¢~---167e 5356---171~ 542~---175e 547~---179~ 
523 ---163 53¢ ---167 535 ---171 542 ---175 547 ---179 
5237---1639 53¢7---1679 5357---1719 5427---1759 5477--- 1799 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

55~--"'18¢¢ 555fl1---184¢ 562fl1---188fl1 567¢---192¢ 574¢---196¢ 
55 1---18¢1 5551---1841 5621---1881 5671---1921 5741---1961 
55¢2---18¢2 .5552---1842 5622---1882 5672---1922 5742--- 1962 
55¢~---18¢~ 555~---184~ 562~---18~ 567~---192~ 574~---196~ 
5591 ---18¢ 555 ---184 562 ---18 567 ---192 574 ---196 
55~---1~ 555~---184t 562~---188~ 567~---192~ 574~---196~ 
55 ---18 b 555 ---184 562 ---188 567 ---192 574 ---196 
55¢7---1§¢e 55~7---1848 5627---188~ 5677---192~ 5747---196~ 
551f{j---18¢ 55 ¢---184 563¢---188 57¢¢---192 575¢---196 
5511---18¢9 5561---1849 5631---1 889 57911---1929 5751---1969 
5512---181~ 5562---185~ 5632---1 89flJ 57¢2---193¢ 5752---197flJ 
55 1 ~---181 1 556~---1§51 563~---1891 57¢~---1931 575~---1971 
551 ---1812 556 ---1852 563 --- 1892 57fl1 ---1932 575 ---1972 
551~-181~ 556~---185~ 563~---189~ 57¢~---193~ 575~---197~ 551 --181 556 ---185 563 ---189 5791 ---193 575 ---197 
5517--181~ 5567---185~ 56~7---189~ 57¢7---193~ 57l7---197~ 
552~-181 557~--185 56 ¢---1 89 571¢---193 57 f{j---197 
5521---181A 557 1--- 185A 5641---189~ 57 1 1 --- 1 93A 5761 ---197e 5522---181 5572---185 5642---1 89 57 12---193 5762---197 

r 552~---1819 557~---1~9 564~---1899 571~---19~9 576i---19~ c 552 ---182flJ 557 ---18 flJ 564 ---19~¢ 571 ---19 ~ 516 ---19 
552t---1821 557~---1861 564~---19¢1 571~---1941 576~---1981 
552 ---1822 557 ---1862 564 ---19¢2 571 ---1942 576 ---1982 
5527---182~ 5~77---186~ 5647---19¢~ 5717---194~ 5767---19~ 
553~---182· 5 ¢¢---186 565¢---19¢ 572¢---194 577f{j---19 
5531---182~ 56¢1---186~ 5651---19¢~ 5721---194~ 577 1--- 198t 5532---182 56¢2---186 5652---19¢ 5722---194 5772---198 
553~---182~ 56¢~---186~ 565~---19fl1e 572~---194e 577~---19~ 553 ---182 56fl1 ---186 565 ---19¢ 572 ---194 577 ---19 
5535---1 829 56~---1869 565~---19¢9 572~---1949 577~---1989 
5536---183¢ 56 ---1 87¢ 565 ---191~ 572 ---195¢ 577 ---19995 
55~7---1831 56¢7---1 871 5667---1911 5727---1951 ~777---1991 
55 ¢---1832 561¢---1872 56 ¢---1912 573¢---1952 ¢¢¢---1992 

'"U 5541---183~ 561 1---1 87~ 5661---191~ 5731---195~ 6¢¢1---199~ Q) 

5542---1 83 5612---1 87 5662--- 191 5732---195 6¢¢2---199 (!q 
CD 

55~---183~ 561~---187~ 566~---191~ 573~---195~ 6¢¢~---199~ f-' 

55 ---183 561 ---187 566 ---191 573 ---195 6¢¢ ---199 f-' 

554~---183~ 561l---187~ 566l---191t 5735--- 1958 6¢~---1998 554 ---1 83 561 ---187 566 ---191 5736---195 6¢ 6---199 
5547---1839 5617---1879 5667---19 19 5737---1959 6¢¢7--- 195'9 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

6¢1¢---2¢¢¢ 6¢6¢---2¢4¢ 613¢---2¢8¢ 62¢¢---212¢ 625¢---216¢ 
6¢ 1 1 ---2¢¢ 1 6¢61---2¢41 6131---2¢81 62¢1---2121 6251---2161 
6¢12---2¢¢2 .6¢62---2¢42 6132---2¢82 62¢2---2122 6252---2162 
6¢1~---2¢¢~ 6¢6~---2¢4~ 613~---2¢8~ 62¢~---212~ 625~---216~ 
6¢1 ---2¢¢ 6¢6 ---2¢4 613 ---2¢8 62¢ ---212 625 ---216 
6¢1~---2¢¢~ 6¢6~---2¢4~ 613~---2¢8~ 62¢~---212~ 625~---216~ 
6¢1 ---2¢¢ 6¢6 ---2¢4 613 ---2¢8 62¢ ---212 625 ---216 
6¢1 7---2¢¢-e 6¢67---2¢4

e 61~7---2¢8e 62¢7---212~ 62l7---216-e 
6¢2¢---2¢¢ 6¢7¢---2¢4 61 ¢---2¢8 621¢---212 62 ¢---216 
6¢21---2¢¢9 6¢7 1---2¢49 6141---2¢89 6211---21 29 6261---2169 
6{lJ22---2¢1¢ 6{lJ72---2¢5¢ 6142---2¢9¢ 6212---213¢ 6262---21 7¢ 
6¢2~---2¢11 6¢7~---2¢51 614~---2¢91 621~---2131 626~---2171 
6¢2 ---2¢12 6¢7 ---2¢52 614 ---2¢92 621 ---2132 626 ---2172 
6{lJ2~---2¢1~ 6¢7~---2¢5~ 614~---2¢9~ 621~---213~ 626~---217~ 
6912 ---2¢1 6¢7 ---2¢5 614 ---2¢9 621 ---213 626 ---217 
6¢27---2¢1~ 6¢77---2¢5~ 6147---2¢9~ 6217---213~ 6267---217~ 
6¢3¢---2¢1 61¢¢---2~ 615¢---2¢9 622¢---213 627¢---217 
6¢31---2¢l

e 
61¢1---2 5

e 
61 51---2¢g

e 
6221---213~ 6271---217~ 

6¢32---2¢1 61¢2---2¢5 6152---2¢9 6222---213 6272---217 
~ 6¢3~---2¢19 61~---2¢69 615~---2¢99 622~---21~9 627~---2189 - 6913 ---2¢2¢ 61 ---2¢ ¢ 615 ---21¢¢ 622 ---21 ¢ 627 ---21 ¢ 

6¢3l---2¢21 61~---2¢61 61 56---21¢1 622~---2141 6276---2181 
6¢3 ---2¢22 61 ---2¢62 615 ---21¢2 622 ---2142 627 ---2182 
6¢~7---2¢2~ 61¢7---2¢6~ 61~7---21¢~ 6227---214~ 6277---218~ 
6¢ ¢---2¢2 611¢---2¢6 61 ¢---21¢ 623¢---214 63¢¢---218 
6¢41---2¢2~ 61 II ---2¢6~ 6161---21¢~ 6231---214~ 63¢1---218~ 
6~2---2¢2 6112---2¢6 6162---21¢ 6232---214 63¢2---218 
6¢4~---2¢2e 611~---2¢6e 616~---21¢e 623~---214e 63¢~---2188 
6¢4 ---2¢2 611 ---2¢6 616 ---21¢ 623 ---214 63¢ ---218 
6¢4~---2¢29 61 1 ~---2¢69 616~---21¢9 623~---2149 63¢~---2189 
6¢4 ---2¢3¢ 611 ---2¢7¢ 616 ---211¢ 623 ---215¢ 63¢ ---219¢ 
6¢47---2¢31 6117---2¢71 6 1 67---21 1 1 62~7---2151 63¢7---2191 
6¢5¢---2¢32 612¢---2flJ72 617¢---2112 62 ¢---2152 631¢---2192 ~ 

6flJ51---2flJ3~ 6121---2¢7~ 61 7 1 ---21 1 ~ 6241---215~ 6311---219~ nJ 
!JQ 

6¢52---2¢3 6122---2¢7 6172---211 6242---215 6312---219 (1) 

6¢5~---2¢35 612~---2¢75 61 7~---21 1 5 624~---2155 631~---2195 ..... 
6¢5 ---2¢36 612 ---2¢76 617 ---2116 624 ---2156 631 ---2196 

N 

6¢5t---2¢3e 612~---2¢7e 61 7~---21 1 ~ 624~---215~ 631~---21ge 
6¢5 ---2¢3 612 ---2¢7 617 ---211 624 ---215 631 ---219 
6¢57---2¢39 6127---2¢79 6 1 77 ---2 1 1 9 6247---2159 6317---2199 



Machine Language To RIP Conversion Tab1e 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

632¢--~22¢¢ 637¢---224¢ 644¢---228¢ 651¢---232¢ 656¢---23695 
9321 ---22Pl 637 1---224 1 r' 4' (,51 1---2321 6561---2361 04 1---22ul 

6372---2242 6442---2282 65 12---2322 r-r--. 2,)1'2 6322---22~2 C)CJC::--- ..;0 

632~---22¢~ 6373---224~ ("44 r) 651':<---232~ ?~r~ 2')r~ 
u ~---22()~ )r- J___ / j 

632 ---22P 6371-~---224 l 641+ ---228 6514---232 656~---236~ 
632t---22¢~ 637~---2245 644~---228~ 651J---232~ 6565---236~ 
632 ---22¢ 637 ---2246 644 ---228 65 16---232 6566---236 
6327---22¢~ 6~77---224e 6447---228~ 6517---232e 6567---236~ 
63391---22¢ 6 919J---224 645¢---228 652¢---232 65791---236 
6331---22¢9 64¢1---2249 6451---2289 6521---2329 657 1---2369 
6332---221¢ 64¢2---225¢ 6452---229¢ 6522---233¢ 6572---237¢ 
633~---2211 64¢~---2251 645~---2291 652~---2331 657~---2371 
633 ---2212 64¢ ---2252 645 ---2292 652 ---2332 657 ---2372 
633~---221~ 64~---225~ 645~---229~ 652~---233~ 657~---237~ 633 ---221 64 ---225 645 ---229 652 ---233 657 ---237 
63~7---221~ 64¢7---225~ 64t7---229~ 6527---233~ 6~77---237~ 63 ~---221 641¢---225 64 ¢---229 653¢---233 6 ¢¢---237 
6341---221~ 64 1 1---225~ 6461---229~ 6531---233~ 66¢1---237~ 
6342---221 6412---225 6462---229 6532---233 66¢2---237 

("" 634~---2219 641~---22~9 646~---2299 653~---23~9 66¢~---23~9 
~ 634 ---222¢ 641 ---22 ¢ 646 ---23¢¢ 653 ---23 ¢ 66¢ ---23 ¢ 

634l---2221 641 t---2261 646~---23¢1 653~---2341 66¢~---2381 
634 ---2222 641 ---2262 646 ---23¢2 653 ---2342 66¢ ---2382 
6347---222~ 6417---226~ 6467---23¢~ 65~7---234~ 66¢7---238~ 
635¢---222 642¢---226 647¢---23¢ 65 ¢---234 661¢---238 
6351--222~ 6421---226~ 6471---23¢~ 6541---234~ 6611---238~ 
6352---222 6422---226 6472---23¢ 6542---234 6612---238 
635~---222~ 642~---226~ 647~---23¢e 654~---234~ 661~---23~ 635 ---222 642 ---226 647 ---23¢ 654 ---234 661 ---23 
635~---2229 642~---2269 647~---23¢9 654~---2349 661~---2389 
635 ---223¢ 642 ---227¢ 647 ---231¢ 654 ---235¢ 661 ---239¢ 
63

l7
---223I 6427---2271 6477 ---23 1 1 6547---2351 6617---2391 

63 ¢---2232 643¢---2272 65¢¢---2312 655¢---2352 662¢---2392 ~ 

6361---223~ 6431---227~ 65¢1---231~ 6551---235~ 6621---239~ \l) 
OQ 

6362---223 6432---227 65¢2---231 6552---235 6622---239 (I) 

636~---223l 643~---227l 65¢~---2315 655~---235~ 662~---2395 
....., 
\...t.) 

636 ---223 643 ---227 65¢ ---2316 655 ---235 662 ---2396 
636~---223$ 643~---227$ 65¢~---231~ 655~---235$ 662~---239$ 636 ---223 643 ---227 65¢ ---231 655 ---235 662 ---239 
6367---2239 6437---2279 65¢7---2319 6557---2359 6627---2399 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

663¢---"24¢¢ 67¢¢---244¢ 675¢---248¢ 7¢2¢---252¢ 7¢7¢---256¢ 
6631---24¢1 67¢1---2441 6751---2481 7¢21---252 1 7¢7 1---2561 
6632---24¢2 "67¢2---2442 6752---2482 7¢22---2522 7¢72---2562 
663~---24¢~ 67¢~---244~ 675~---248~ 7¢2~---252~ 7¢7~---256~ 
663 ---24¢ 67¢ ---244 675 ---248 7¢2 ---252 7¢7 ---256 
663~---24¢g 67¢~---244~ 675~---248~ 7¢2~---252~ 7¢7~---256~ 
663 ---24¢ 67¢ ---244 675 ---248 7¢2 ---252 7¢7 ---256 
66~7---24¢e 67¢7---244~ 67~7---248l 7¢27---252

e 
7¢77---256~ 

66 ¢---24¢ 671¢---244 67 ¢---248 7¢3¢---252 71¢¢---256 
6641---24¢9 6711---2449 6761---2489 7¢31---2529 71¢1---2569 
6642---241¢ 6712---245¢ 6762---249¢ 7¢32---25395 71952---257¢ 
664~---2411 671~---2451 676~---2491 7953~---2531 71¢~---2571 
664 ---2412 67 1 ---2452 676 ---2492 7¢3 ---2532 71¢ ---2572 
664~---241~ 671~---245~ 6766---249~ 7¢3~---253~ 71¢~---257~ 664 ---241 671 ---245 676 ---249 7¢3 ---253 71¢ ---257 
6647---241~ 6717---245~ 6767---249~ 7¢~7---253~ 71¢7---257~ 
665¢---241 672¢---245 677¢---249 7¢ ¢---253 711¢---257 
6651---241~ 6721---245e 

677 1---24g
e 

7¢41---253e 
71 1 1 ---257e 6652---241 6722---245 6772---249 7¢42---253 7112---257 

r 665~---2419 672~---24~9 677~---2499 7¢4~---25~9 711~---25~ 
()Il 665 ---242¢ 672 ---24 ¢ 677 ---25¢¢ 7¢4 ---25 ¢ 711 ---25 

665t---2421 672~---2461 677l---25~1 7¢4~---2541 71 ll---2581 
665 ---2422 672 ---2462 677 ---25¢2 7¢4 ---2542 711 ---2582 
66~7---242~ 6727---246~ 6777---25¢~ 7¢47---254~ 7117---25~ 
66 ~--242 673¢---246 7¢¢¢---25¢ 7¢5¢---254 712¢---25 
6661---242~ 6731---246~ 7¢¢1---25¢g 7¢51---2545 7121---25§5 
6662---242 6732---246 7¢¢2---25¢ 7¢52---2546 7122---2586 
666t--242l 673~---246~ 7¢¢~---25¢e 7¢5~---254e 712~---25~ 666 ---242 673 ---246 7¢¢ ---25¢ 7¢5 ---254 712 ---25 
666~---2429 673~---2469 7¢¢6---25¢9 7¢5~---2549 712~---2589 
666 ---243¢ 673 ---247¢ 7¢¢ ---251¢ 7¢5 ---255¢ 712 ---259¢ 
6667---2431 67~7---2471 7¢¢7 ---25 1 1 7¢67---2551 7127---2591 
667¢---2432 67 ¢---2472 7¢1¢---2512 7¢ ¢---2552 713¢---2592 

'""""0 6671---243~ 6741---247~ 7¢11---251 ~ 7¢61---255~ 7131---259~ Q) 

6672---243 6742---247 7¢12---251 7062---255 7132---259 ~ 
(1) 

667~---243~ 674~---247~ 7¢1~---251~ 7¢6~---255~ 713~---2596 ..... 
667 ---243 674 ---247 7¢1 ---251 706 ---255 713 ---259 ~ 

667~---243l 674~---247~ 7¢1~---251l 7¢66---255~ 7136---259~ 667 ---243 674 ---247 701 ---251 7¢6 ---255 713 ---259 
6677---2439 6747---2479 7¢17---2519 7¢67---2559 7137---2599 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

714¢---26¢¢ 721¢---264¢ 726¢---268¢ 733¢---272¢ 74¢¢---276¢ 
7141---26¢1 721 1---2641 7261---2681 733 1---2721 74¢1---2761 
7142---26¢2 7212---2642 7262---2682 7332---2722 74¢2---2762 
714~---26¢~ 721~---264~ 726~---268~ 733~---272~ 74¢~---276~ 
714 ---26¢ 721 ---264 726 ---268 733 ---272 74¢ ---276 
714~---26¢5 721~---264~ 726~---2685 7335---272~ 74¢~---276~ 714 ---26¢6 721 ---264 726 ---2686 7336---272 74¢ ---276 
7147---26¢~ 7217---264~ 7267---268~ 73~7---272e 74¢7---276~ 
715¢---26¢ 722¢---264 72791---268 73 ¢---272 741 ¢---276 
7151---26¢9 7221---2649 7271---2689 7341---2729 7411---2769 
7152---261¢ 7222---265¢ 7272---269¢ 7342---273¢ 7412---277¢ 
715~---261 1 722~---2651 727~---2691 734~---2731 741~---2771 
715 ---2612 722 ---2652 727 ---2692 734 ---2732 741 ---2772 
715~---261~ 722~---265~ 727~---269~ 734~---273~ 741~---277~ 715 ---261 722 ---265 727 ---269 734 ---273 741 ---277 
71~7---261~ 7227---265~ 7277---269~ 7347---273~ 7417---277~ 
71 ¢---261 723¢---265 73¢¢---269 735¢---273 742¢---277 
7161---261~ 7231---265~ 73¢1---269~ 735 1---2738 7421---277~ 7162---261 7232---265 73¢2---269 7352---273 7422---277 

(' 716~---2619 723~---26~9 73¢~---2699 735~---27~9 742~---27~9 
..c... 716 ---262¢ 723 ---26 ¢ 73¢ ---27¢¢ 735 ---27 ¢ 742 ---27 ¢ 

716~---2621 723~---2661 73¢~---27¢1 735~---2741 742~---2781 716 ---2622 723 ---2662 73¢ ---27¢2 735 ---2742 742 ---2782 
7167---262~ 72~7---266~ 73¢7---27¢~ 7357---274~ 7427---278~ 717¢---262 72 91---266 731¢---27¢ 736¢---274 743¢---278 
7171---262~ 7241---266~ 7311---27¢~ 7361---2745 7431---278~ 7172---262 7242---266 7312---27¢ 7362---2746 7432---278 
717~---262~ 724~---266~ 731~---27¢e 736~---274e 743~---278e 717 ---262 724 ---266 731 ---27¢ 736 ---274 743 ---278 
717~---2629 724~---2669 731~---27¢9 736~---2749 743~---2789 717 ---2630 724 ---267¢ 731 ---271¢ 736 ---275¢ 743 ---279¢ 
7177---2631 7247---2671 7317---271 1 7367---2751 74~7---2791 72¢91---2632 725¢---2672 7320---2712 737~/'---2752 744~Z·---2792 t-c1 
72¢1---263~ 7251---267~ 7321---271~ 737J---275~ 744J---279~ Ol 

OQ 7202---263 7252---267 7322---271 7372---275 7442---279 (1) 

72¢~---2635 725~---2675 732~---2715 737~---2755 744~---2795 ..... 
72¢ ---263b 725 ---2676 732 ---27 1b 737 ---275b 744 ---279b 

V'l 

t2~---263~ 725~---267e 732~---271e 7375---2758 7445---279~ 2 ---26~ 725 ---267 732 ---27 1 7376---275 7446---279 72¢7---26 9 7257---2679 7327---2719 7377---2759 7447---2799 



Machine Language To RIP Conversion Table 

OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP OCTAL RIP 

745¢---28¢¢ 752¢---284¢ 757¢---288¢ 764¢---292¢ 77 1¢---296¢ 
7451---28¢1 7521---2841 757 1---2881 7641---2921 77 1 1 ---2961 
7452---28¢2 7522---2842 7572---2882 7642---2922 7712---2962 
745~---28¢~ 752~---284~ 757~---288~ 764~---292~ 771~---296~ 
745 ---28¢ 752 ---284 757 ---288 764 ---292 771 ---296 
7455---28¢~ 7525---284~ 757~---2885 7645---2925 7715---296~ 
745b---28¢ 7526---284 757 ---288b 764b---2926 771b---296 
74~7---28¢~ 7527---284"$ 7~77---288"$ 7647---292$ 77 17---296

6 74 ¢---28¢ 7530---284 7 ~---288 7650---292 7720---296 
7461---28¢9 753 1---2849 76 1---2889 7651---2929 7721---2969 
7462---2810 7532---2850 76¢2---289¢ 7652---293¢ 7722---297¢ 
746~---2811 753~---2851 76~---2891 765~---2931 772~---2971 746 ---2812 753 ---2852 76 ---2892 765 ---2932 772 ---2972 
746~---281~ 753~---285~ 76¢~---289~ 765~---293~ 7725.---297~ 746 ---281 753 ---285 76¢ ---289 765 ---293 7726---297 
7467---2815. 75~7---285~ 76¢7---2895 7657---2935 7727---297~ 7470---2816 75 ¢---285 7610---2896 7660---2936 773¢---297 
7471---281~ 7541 ---285$ 761 1---2896 7661---2938 773 1---297

6 7472---281 7542---285 7612---289 7662---293 7732---297 
747~---2819 754~---28~9 761~---2899 766~---29~9 773~---2969 S' 747 ---2820 754 ---28 ¢ 761 ---29¢¢ 766 ---29 ¢ 773 ---29 ¢ (t\ 747~---2821 754~---2861 761~---29¢1 7665---2941 773~---2981 747 ---2822 754 ---2862 761 ---29¢2 7666---2942 773 ---2982 
7477---282d 7547---286~ 7617---29¢~ 7667---294~ 77~7---298~ 7500---282 755¢---286 7620---290 7670---294 77 0---298 
75¢1---2825 7551---286~ 7621---2905 7671---2945 7741---298~ 75¢2---2826 7552---286 7622---2906 7672---2946 7742---298 
75¢~---282~ 755~---286e 762~---290e 767~---2948 774~---2988 75¢ ---282 755 ---286 762 ---290 767 ---294 774 ---298 
75¢5.---2829 755~---2869 7625---2909 7675---2949 7745.---2989 
75¢6---2830 755 ---2870 7626---2910 7676---2950 7746---2990 
7507---2831 7557---2871 7627---2911 7677---2951 7747---2991 75 1¢---2832 7560---2872 7630---2912 7700---2952 7750---2992 
751 1---283~ 7561---287~ 7631---291~ 77¢1---295~ 7751---299~ too 

~ 7512---283 7562---287 7632---291 7702---295 7752---299 1'::4 
(1) 
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