








24. STRING PROCESSING 

NUMBER: 33 

NAME: GETSTR 

FUNCTION: Read String 

STATUS: User 

CALLING SEQUENCE: LDA 
LDB 
LDX 
BRS 

A Address of string pointer 
T Terminal character 

File number 

A 
T 
T 
33 

Bit 0 of A set = The string is taken as null with the second pointer equal to the first. 

DESCRIPTION: This BRS reads characters from the file and appends them to the string until 
the terminal character is reoched. The terminal character is not appended to the string. 
It returns the updated string pointers in the A and B registers and updates the end string 
pointer in memory. 

REGISTERS AFFECTED: AI B 

NUMBER: 34 

NAME: OUTMSG 

FUNCTION: Output Message 

STATUS: User 

CALLING SEQUENCE: LOX F 
LDA W 
LOB C 
BRS 34 

F File number 
W Beginning word address 
C Charocter count or -I 

DESCRIPTION: This BRS outputs C consecutive characters starting with the first character 
of the specified word. If B = -I, characters are output until a / is encountered; the char­
acter $ is interpreted as a carriage return and I ine feed. 

REGISTERS AFFECTED: None 
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NUMBER: 35 

NAME: OUTSTR 

FUNCTION : Output String 

STATUS: User 

CALLING SEQUENCE: LOX 
LDA 
LDB 
BRS 

F File number 

P+I 
35 

PI P+l A string pointer pair 

DESCRIPTION: Outputs the string indicated by the string pointers in registers A and B to 
the specified file. 

REGISTERS AFFECTED: None 

NUMBER: BE+14 

NAME: 

FUNCTION: Input String with Edit 

STATUS: User 

NOT IMPLEMENTED 
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NAME: CIT 

FUNCTION: Character Input and Test 

STATUS: User 

CALLING SEQUENCE: LDA N 
CIT F 
EXCEPTION RETURN 
NORMAL RETURN 

N Character to be tested 
F File Number (see CIO Input Only) 

DESCRIPTION: The character in the A register is compared against the next character in 
the input file. If it compares, the normal return is taken and the character is removed from 
the input buffer. If it does not compare, the character is left in the input buffer and is 
returned in A. If the input buffer is empty the user will be dismissed unti I the next break character. 

Exception Return: A 
B & X 

N A 

REGISTERS AFFECTED: A 

NAME: SKSE 

The next character in the input buffer 
No change 

The character supplied remains in A (the character is 
removed from the input buffer). 

FUNCTION: Skip 

STATUS: User 

String Equal 

CALLING SEQUENCE: LDA 
LDB 
SKSE A 
EXCEPTION RETURN 
NORMAL RETURN 

A Address of a string pointer pair 
B Beginning string pointer 
E End string pointer 

DESCRIPTION: If the string addressed by the pointers in the A and B registers is identical 
with the string addressed by A of the calling sequence, control will be transferred to the 
normal return. Otherwise, control will be transferred to the exception return. If the strings 
are of different lengths or have different contents, control will be transferred to the exception 
return. 

REGISTERS AFFECTED: None 
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NUMBER: 5 

NAME: SSCH 

FUNCTION: Look Up String in Hash Table 

STATUS: User 

CALLING SEQUENCE: LDA 

Pond P+l 
T 

ZRO 
ZRO 
ZRO 

LDB P+ 1 
LDX T 
BRS 5 
EXCEPTION RETURN 
NORMAL RETURN 

String pointers for a string to be looked up 
Address of a three-word table (see control section FDCTl of a hash table) 
with the format: 

Hash Table Beginning Address 
Hash Table End Address 
a (working cell) 

DESCRIPTION: BRS 5 searches the hash table for a string to match the string indicated by 
A and B registers. If successful, it returns in registerBthe address of the hash table string 
pointers (the location of the first entry of the three hash table entries), and in register A, 
the "hash value" (the third word of the hash table entry) and executes the normal return. 
Otherwise, it executes the "exception" return with registers A, B and X unchanged and the 
oddress of the next free hash tabl e entry in word 3 of the table. (Word 3 will be -1 if the 
table is full.) 

See BRS 6. 

REGISTERS AFFECTED: A, B 
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NAME: LDP 

FUNCTION: Load Double Precision 

STATUS: User 

CALLING SEQUENCE: LDP M 

M Address of a double word 

DESCRIPTIO N: The contents of memory location M are loaded into the A register and the 
contents of memory location M+ 1 are loaded into the B register. This SYSPOP can be used 
to load string pointers or floating point words. Note that LDP and STP do not affect the 
Floating Point Arithmetic Unit. 

REGISTERS AFFECTED: A, B 

NUMBER: 37 

NAME: GSLOOK 

FUNCTIO N: General String Lookup 

STATUS: User 

CALLING SEQUENCE: LDA F 
LDB S 
LDX T 
BRS 37 
EXCEPTION RETURN 
NORMAL RETURN 

F Input fi Ie number 
S Address of string pointer pair 
T Address of the Hash Table Control Table 

DESCRIPTION: The hash table is scanned for a string to match the given one. If an exact 
match is found the normal return is taken. If the given string does not match the initial 
part of any hash table string, the exception return is taken. If the given string matches the 
initial part of some hash table string, characters from the input file are appended until the 
string is long enough either to determine a unique hash table string, with a matching initial 
part, or for no match to be possible; in which case the exception return is taken. In the 
case where a unique hash table string has been located, more characters are taken from input 
until an exact match is obtained, in which case the normol return is taken, or until the last 
character causes a mismatch. If the last character is alphanumeric, the exception return 
is taken since it is assumed that only a non-alphanumeric character, such as a space, carri­
age return, punctuation marks, etc., can be considered a proper termi nator. The last char­
acter (which caused the mismatch) is left in the input file. 

(Continued on next page) 

130 

Exits are as follows: (J) The exception return is taken on the nomatch condition with a 
string pointer in A. B points to the string so far collected. X is undisturbed. (2) The normal 
return is taken on a match with the address of a hash table string pointer in A and the 
"hash value" in B. X is undisturbed. 

REGISTERS AFFECTED: None 

NAME: STP 

FUNCTION: Store Double Precision 

STATUS: User 

CALLING SEQUENCE: STP M 

M Address of a doubleword 

DESCRIPTIO N: The contents of register A are stored into location M and the contents 
of register B are stored into location M+ 1. This SYSPOP can be used to store string 
pointers or floating-point words. Note that LDP and STP do not affect the Floating 
Point Arithmetic Unit. 

REGISTERS AFFECTED; None 
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NUMBER: 6 

NAME: SSIN 

FUNCTION: Insert String in Hash Table 

STATUS: User 

CALLING SEQUENCE: A, B, & X must have the output from BRS 5 
BRS 6 

DESCRIPTION: BRS 6 inserts the string pointer into the hash table at the point determine!. 
by the last BRS 5 which did not find a match. If the hash table is full (word 3 of the table 
pointed to by X is -1) an "Illegal Instruction" trap results. BRS 6 is intended for use in 
conjunction with BRS 5. It should be used only after BRS 5 has failed to find a match. 
Furthermore, string pointers shauld not be placed in the hash table in any manner other than 
with BRS 6 (otherwise the scanning algorithm used in BRS 5 may cause undesired results). 

BRS 6 does not physically move the string to which registers A and B point. On return, 
register 8 contains the address of the first word of the new hash table entry and register A 
contains the "value" word of the entry. 

REGISTERS AFFECTED: A, B 

132 

NAME: SKSG 

FUNCTION: Skip on String Greater 

STATUS: User 

CALLING SEQUENCE: LDA B 
LDB E 
SKSG A 
EXCEPTION RETURN 
NORMAL RETURN 

B Beginning string pointer 
E End string pointer 
A Address of a string pointer pair 

DESCRIPTION: The SYSPOP compares the string indicated by A and B registers with the 
string indicated by A of the calling sequence, character by character and terminates with 
the first unequal character. The numerical internal code representation of characters is 
used to determine inequality. If the strings are unequal for the entire length of the shorter 
one, the longer one is indicated as greater. If the contents of the string addressed by the A 
and B registers is greater than the contents of the string addressed by A, control will be 
transferred to the normal return. Otherwise, control is transferred to the exception return. 

REGISTERS AFFECTED: None 

NAME: GCI 

FUNCTION: Get Character and Increment 

STATUS: User 
CALLING SEQUENCE: GCI A 

EXCEPTION RETURN 
NORMAL RETURN 

A Address of a string pointer pair 

DESCRIPTION: This SYSPOP reads into the A register, the first character from the string 
indicated by the beginning string pointer given in the calling sequence. If the string is null 
or empty, nothing is done and control is transferred to the exception return. If the string is 
not null its first character is loaded into the A register right-justified, and the beginning 
string pointer is incremented by one such that the beginning string pointer now points to the 
string with the first character deleted. Control is transferred to the normal return. Unless a 
copy of the original pointer is saved, the contents of the string are effectively destroyed. 

REGISTER AFFECTED: A 
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NAME: WCI 

FUNCTION: Write Character and Increment 

STATUS: User 

CALLING SEQUENCE: WCI 

Address of string pointer pair 

DESCRIPTION: WCI writes the character in the A register on the end of the string addressed 
by the end string pointer. The end string pointer is incremented by 1. 

REGISTER AFFECTED: B 

NAME: GCD 

FUNCTION: Get Character and Decrement 

STATUS: User 

CALLING SEQUENCE: GCD P 
EXCEPTION RETURN 
NORMAL RETURN 

Address of a string pointer pair 

DESCRIPTION: A GCD is, in every way, similar to GCI except that the character is taken 
from the end of the specified string. 

The last character on the string is loaded in the A register, and end string pointer is decre­
mented so that it points to the previous character in the string. Control is transferred to the 
exception return if the end pointer is not greater than the beginning pointer before it is 
decremented. 

REGISTER AFFECTED: N 
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NAME: WCD 

FUNCTION: Writes Character and Decrement 

STATUS: User 

CALLING SEQUENCE: WCD 

Address of a string pointer pair 

DESCRIPTION: This SYSPOP writes the character in the A register on the beginning of the 
string and decrements the beginning string pointer. 

REGISTERS AFFECTED: None 

NAME: WCH 

FUNCTION: Write Character 

STATUS: User 

CALLING SEQUENCE: LOA C 
WCH T 

C A character right-justified in the A register 
T The address of a three word table. The table is as follows: 

Word 0 A character address 
Word 1 A character address 
Word 2 A transfer address 

DESCRIPTION: This SYSPOP tries to write a character into the area defined by the charac­
ter addresses in the table. Provided that the second address in the table is greater than the 
first address, WCH will write the character in A register into the character position indi­
cated by the first character address plus one and will increment the first character address in 
the table. If the first character address is egual to or greater than the second character in 
the table the character is not written and control is transferred to the third word of the table 
with A and X registers undisturbed and the address of the WCH in the B register. The address 
in the third word of the table can be an exit to a routine which allocates more memory or 
GARBAGE collects the remaining characters. 

REGISTERS AFFECTED: None 

135 



25. NUftIIERS 

NUMBER: 36 

NAME: OUTNUM 

FUNCTION: Output Number 

STATUS: User 

CALLING SEQUENCE; LOX 
LOA 
LOB 
BRS 

F File number 
N Number to be output 
R Radix 

F 
N 
R 
36 

DESCRIPTION: Outputs a number in the radix R. The number will be output as an unsigned 
24-bit integer. If the radix is less than 2, an instruction trap will be given. 

REGISTERS AFFECTED: None 

NUMBER: 38 

NAME: GETNUM 

FUNCTION: Read Number 

STATUS: User 

CALLING SEQUENCE: LOX F 

F File number 
R Radix 

LOB R 
BRS 38 

DESCRIPTION: Inputs an integer to any radix. The number may be preceded by a plus or 
minus sign. On exit the number will be in the A register. The conversion is terminated by 
any non-numeric character which will be in the B register on exit. The number is computed 
by multiplying the number obtained at each stage by the radix and adding the new digit. 

REGISTERS AFFECTED: A, B 
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NUMBER: 52 

NAME: FFI 

FUNCTION: Formatted Input 

STATUS: User 

CALLING SEQUENCE: LOX 
BRS 
BRU 

FORMAT 
52 
X 

DESCRIPTION: This routine reads characters from a file specified in the format word, 
FORMAT. FORMAT also specifies the format of the input. Free form input from the 
teletype results when FORMAT = O. A skip return is generated if and only if (1) the 
input is free form, and (2) the input is floating point. The internal translation of the 
input file is stored in A, B. See Chopter 19 (Figure 33) for FORMAT description. 

REGISTERS AFFECTED: A, B, X 

NUMBER: 53 

NAME: FFO 

FUNCTION: Formatted Output 

STATUS: User 

CALLING SEQUENCE: LDX 
BRS 

FORMAT 
53 

DESCRIPTION: The integer in A or the double word floating point value in A, B is output 
to the file according to the file number and format specified in FORMAT. See Chapter 19 
(Figure 33) for FORMAT description. 

REGISTERS AFFECTED: None 
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NAME: SIC 

FUNCTIO N: String to Internal Conversion 

STATUS: User 

CALLING SEQUENCE: LDX 
SIC 
BRU 
BRU 

FORMAT 
POINTER 
INTEGER 
FLOATING 

DESCRIPTION: The character string designated by the beginning string pointer (POINTER) 
is converted according to the fORMAT statement supplied in X. (See figure 33 in Chapter 
19 for discussion of fORMAn. If the number is integer, the normal return is taken, the 
value is returned in A, and B is zero. If the number is floating point, the skipping exit is 
taken, and the value is returned in the A and B registers. If an error occurs, an error code 
(described in Table 7 of chapter 19) is returned in X. 

REGISTERS AfFECTED: A, B, X 

NAME: ISC 

fUNCTION: Converts Internal Numbers to Formatted Strings 

STATUS: User 

CALLING SEQUENCE: LDX 
LDP 
ISC 

fORMAT 
VALUE 
POINTER 

DESCRIPTION: The value supplied in the A (integer) register or the A and B (floating point) 
registers is converted according to the format supplied in X (See figure 33 in Chapter 19 
for discussion of fORMAT). Location POINTER should contain the beginning string pointer. 
On exit, location POINTER+ 1 will contain the ending string pointer. (See Chopter 12 for 
discussion of STRING POINTERS). If an error occurs during conversion, the X register con­
tains an error code (see Table 7 in Chapter 19). 

REGISTERS AffECTED: A, B, X 
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NUMBER: 50 

NAME: FFIX 

FUNCTION: Conversion from floating Point to fixed Point 

STATUS: User 

CALLING SEQUENCE: BRS 50 

DESCRIPTION: Fixes the double word floating point value in (A, B). The integer part is 
left in A. The fractional part is left adjusted in B. 

REGISTERS AFFECTED: A, B 

NUMBER: 51 

NAME: ffLT 

FUNCTION: Conversion from fixed Point to Floating Point 

STATUS: User 

CALLING SEQUENCE: BRS 51 

DESCRIPTION: The integer in A is converted to a normalized floating point value in A, B. 

REGISTERS AFFECTED: A, B 
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NUMBER: 21 

NAME: FNA 

FUNCTIO N: Floating Negate 

STATUS: User 

CALLING SEQUENCE: BRS 21 

DESCRIPTION: The contents of the A and B registers are output to the Floating Point 
Arithmetic Unit (FPAU). The FPAU is then negated. The result is copied from the FPAU 
to the A and B registers. If exponent overflow occurs, the overflow indication is set. 

REGISTERS AFFECTED: A, B, FPAU * 

* If floating point hardware is not implemented, the current contents of the A and B regis­
ters are negated. If overflow occurs, the CPU overflow indicator will be set. 

NAME: FAD 

FUNCTION: Floating Point Addition 

STATUS: User 

CALLING SEQUENCE: FAD M 

M most significant fractional part of mantissa 
M+ 1 I east signifi cant fractional part of mantissa and the exponent 

DESCRIPTION: The contents of the A and B registers are output to the Floating Point Arith­
metic Unit (FPAU). A floating addition is performed between the contents of memory loca­
tions M and M+I and the FPAU. The result is copied from the FPAU and placed into the 
A and B registers. If exponent overflow occurs the overflow indicator is set. 

REGISTERS AFFECTED: A, B, FPAU * 

* If floating point hordware is not implemented, the following occurs: 
(A, B) + (M, M+\) -(A, B) 

The result is left in the A and B registers. Exponent overflow will cause the CPU over­
flow indicator to be set. 
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NAME: FSB 

FUNCTION: Floating Point Subtraction 

STATUS: User 

CALLING SEQUENCE: FSB M 

M most significant fractional part of mantissa 
M+l least significant fractional part of mantissa and the exponent 

DESCRIPTION: The contents of the A and B registers are output to the Floating Point Arith­
metic Unit (FPAU). The contents of memory locations M and M+I are subtracted form the 
FPAU. The result is copied from the FPAU to the A and B registers. If exponent overflow 
occurs, the overflow indicator is set. 

REGISTERS AFFECTED: A, B, FPAU * 

.. If floating point hardware is not implemented, the following occurs: 
(A, B) - (M, M+l -(A, B) 

The result is left in the A and B registers. Exponent overflow causes the CPU overflow 
indicator to be set. 

NAME: FMP 

FUNCTION: Floating Point Multiplication 

STATUS: User 

CALLING SEQUENCE: FMP M 

M most significant fractional part of mantissa 
M+l least significant fractional part of mantissa and the exponent 

DESCRIPTION: The contents of the A and B registers are output to the Floating Point Arith­
metic Unit (FPAUL The FPAU is multiplied by the contents of memory locations M and M+l. 
The result is copied f rom the FPAU to the A and B registers. If exponent overflow occurs, 
the overflow indicator will be set. 

REGISTERS AFFECTED: A, B, FPAU * 

* If floating point hardware is not implemented, the following occurs: 
(A, B) x (M, M+ 1)- (A, B) 

The result is left in the A and B registers. Exponent overflow will cause the CPU over­
flow indicator to be set. 
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NAME: FDV 

FUNCTIO N: Floating Point Divide 

STATUS: User 

CALLING SEQUENCE: FDV M 

M most significant fractional part of mantissa 
M+ 1 least significant fractional port of mantissa and the exponent 

DESCRIPTION: The contents of the A and B registers are output to the FPAU. The FPAU 
is divided by the contents of memory locations M and M+1. The result is copied from the 
FPAU to the A and B registers. Exponent overflow will cause the overflow indicator to be 
set. An attempt to divide by zero will always cause the overflow indicator to be set. 

REGISTERS AFFECTED: A, B, FPAU * 

* If floating point hardware is not implemented, the following occurs: 
(A, B) / (M, M+ 1-(A, B) 

The result is left in the A and B registers. Exponent overflow (or on attempt to divide by 
zero) will cause the CPU overflow indicator to be set. 

NAME: SKNF 

FUNCTION: Test Sign of Floating Accumulator 

STATUS; User 

CALLING SEQUENCE; SKNF 
Accumulator Positive Return 
Accumulator Negative Return 

DESCRIPTION: If the Floating Point Arithmetic Unit (FPAU) is negative, the skipping 
return is taken. If the FPAU is positive, the next instruction in sequence is executed. 

REGISTERS AFFECTED: None * 

* If floating point hardware is not implemented, the SYSPOP executes as described above, 
except that the sign of the A register is tested. 
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NAME: QLDF 

FUNCTION: Quick Load Floating 

STATUS; User 

CALLING SEQUENCE: QLDF M 

M most significant fractional part of mantissa 
M+ 1 least significant fractional part of mantissa and the exponent 

DESCRIPTION: The contents of memory locations M and M+l are loaded into the Floating 
Point Arithmetic Unit (FPAU) and into the A and B registers. 

REGISTERS AFFECTED: A, B, FPAU * 

* If floating point hardware is not implemented, this SYSPOP is identical to the LDP SYSPOP. 

NAME: Q STF 

FUNCTION: Quick Store Floating 

STATUS: User 

CALLING SEQUENCE: QSTF M 

M most significant fractional part of mantissa 
M+ 1 I east significant fractional port of mantissa and the exponent 

DESCRIPTION: The contents of the Floating Point Arithmetic Unit (FPAU) are copied into 
the A and B register and memory locations M and M+ 1. The A register wi II contain the most 
significant fractional part. 

REGISTERS AFFECTED: A, B, FPAU * 

* If floating point hardware is not implemented, this SYSPOP is identical to the STP SYSPOP. 
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NAME: QFNA 

FUNCTION: Quick Floating Negate 

ST A TUS: User 

CALLING SEQUENCE: QFNA 

DESCRIPTION: The current contents of the floating point arithmetic unit (FPAU) are 
negated. The result is left in the FPAU. Overflow will cause the overflow indicator 
to be set. 

REGISTERS AFFECTED: FPAU * 

* If floating point hardware is not implemented, this SYSPOP is identical to the BRS 21. 
The current contents of the A and B registers are negated. Overflow will cause the CPU 
overflow indicator to be set. 

NAME: QFAD 

FUNCTION: Quick Floating Point Addition 

STATUS: User 

CALLING SEQUENCE: QFAD M 

M most significant fractional port 
M+ 1 least significant fractional part and exponent 

DESCRIPTION: A floating addition is performed between memory location M and M+l, and 
the current contents of the floating point arithmetic unit (FPAU). The answer is left in the 
FPAU. Exponent overflow causes the overflow indicator to be set. 

REGISTERS AFFECTED: A, FPAU * 

* If floating point hardware is not implemented, this SYSPOP is identical to the FAD SYSPOP. 
The result is left in the A and B registers. Exponent overflow causes the CPU overflow in­
dicator to be set. 
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NAME: QFSB 

FUNCTION: QuickFloating Point Subtract 

STATUS: User 

CALLING SEQUENCE: QFSB M 

M most significant fractional part 
M+ 1 least significant fractional port and exponent 

DESCRIPTION: The contents of memory locations M and M+l are subtracted (floating 
subtraction) from the current contents of the floating point arithmetic unit (FPAU). The 
answer is left in the FPAU. Exponent overflow causes the overflow indicator to be set. 

REGISTERS AFFECTED: A, FPAU * 

* If floating point hardware is not implemented, this SYSPOP is identical to the FSB SYSPOP. 
The result is left in the A and B registers. Exponent overflow causes the CPU overflow in­
dicator to be set. 

NAME: QFSI 

FUNCTION: Quick Floating Point Subtract Inverse 

STATUS: User 

CALLING SEQUENCE: QFSI M 

M most significant fractional part 
M+ 1 least significant fractional port and exponent 

DESCRIPTION: The current contents of the floating point arithmetic unit are subtracted 
from M and M+1. The result is left in the FPAU. Memory locations M and M+l are not 
affected. Exponent overflow causes the overflow indicator to be Set. 

REGISTERS AFFECTED: A, FPAU * 

* If floating point hardware is not implemented, the current contents of the A and B register 
are subtracted from the operand. The result is left in the A and B registers. Exponent over­
flow causes the CPU overflow indicator to be set. 
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NAME: QFMP 

FUNCTION: Quick Floating Point Multiply 

ST A TUS: User 

CALLING SEQUENCE: QFMP M 

M most significant fractional part 
M+ 1 least significant fractional part and exponent 

DESCRIPTION: The current contents of the floating point arithmetic unit (FPAU) is multi­
plied by the contents of memory locations M and M+ 1. The result is left in the FPAU. 
Exponent overflow causes the overflow indicator to be set. 

REGISTERS AFFECTED: A, FPAU * 

* If floating point hardware is not implemented, this SYSPOP is identical to the FMP SYSPOP. 
The result is left in the A and B registers. Exponent overflow causes the CPU overflow in­
dicator to be set. 

NAME: QFDV 

FUNCTION: Quick Floating Point Divide 

STATUS: User 

CALLING SEQUENCE: QFDV M 

M most significant fractional part 
M+ 1 least significant fractional part and exponent 

DESCRIPTION: The contents of the floating point arithmetic unit (FPAU) are divided by 
the operand (contents of memory locations M and M+l). The result is left in the FPAU. If 
exponent overflow occurs, the overflow indicator is set. An attempt to divide by zero 
always causes exponent overflow. If exponent overflow does not occur, the overflow in­
dicator is reset. 

REGISTERS AFFECTED: A, FPAU * 

* If floating point hardware is not implemented, this SYSPOP is identical to the FDV SYSPOP. 
The result is left in the A and B registers. Overflow will cause the CPU overflow indicator 
to be set. 

146 

NAME: QFDI 

FUNCTION: Quick Floating Divide Inverse 

STATUS: User 

CALLING SEQUENCE: QFDI M 

M most significant fractional part 
M+l least significant fractional part and exponent 

DESCRIPTION: This SYSPOP is identical ta QFDV except that the operand (contents of 
memory locations M and M+ 1) is divided by the current contents of the Floating Point Arith­
metic Unit. The result is left in the FPAU. Memory locations M and M+l are not affected. 
Exponent overflow wi II cause the overflow indicator to be set. 

REGISTERS AFFECTED: A, FPAU * 

* If floating point hardware is not implemented, the operand is divided by the current con­
tents of the A and B registers. The result is left in the A and B registers. If exponent over­
flow occurs the CPU overflow indicator will be set. 

NAME: CFA 

FUNCTION: Copy FPAU into A and B 

STATUS: User 

CALLING SEQUENCE: CFA 

DESCRIPTION: The contents of the Floating Point Arithmetic Unit (FPAU) are copied into 
the A and B registers. 

REGISTERS AFFECTED: A, B 

* If floating point hardware is not implemented, the execution of this SYSPOP results in 
a NOP. 
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NAME: CAF 

FUNCTION: Copy A ond B to FPAU 

STATUS: User 

CALLING SEQUENCE: CAF 

DESCRIPTION: The contents of the A and B registers are copied into the Floating Point 
Arithmetic Unit. 

REGISTERS AFFECTED: FPAU* 

* If floating point hardware is not implemented, the execution of this SYSPOP results in 
a NOP. 

NAME: FFAD 

FUNCTION: FORTRAN Floating Add 

STA TUS: User 

CALLING SEQUENCE: FFAD N 

N least significant fractional part of number and exponent 
N+1 most significant fractional part of number 

DESCRIPTIO N: The contents of the effective address represented by Nand N+ 1 are added 
to the current contents of the Floating Point Arithmetic Unit. The result is left in the FPAU •. 
For ease in addressing array variables, this SYSPOP doubles the contents of the X register 
before calcu lating the effective address. The X register is then restored. The A and B 
registers' contents are destroyed. Exponent overflow will cause the overflow indicator to 
be set. 

REGISTERS AFFECTED: A, B, FPAU * 

* If floating point hardware is not implemented, FFAD executes as described above, except 
that the result is left in the A and B registers. Exponent overflow will couse the CPU over­
flow indicator to be set. 
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NAME: FFSB 

FUNCTION: FORTRAN Floating Subtract 

STATUS: User 

CALLING SEQUENCE: FFSB N 

N least significant fractional part of number and exponent 
N+ 1 most significant fractional part of number 

DESCRIPTION: The contents of the effective address, represented by Nand N+ 1, are sub­
tracted from the current contents of the Floating Point Arithmetic Unit. The result is left in 
the FPAU. For ease in addressing array variables, this SYSPOP doubles the contents of the 
X register before calculating the effective address. The X register is then restored. The A 
and B registers' contents are destrayed. Exponent overflow will cause the overflow indicator 
to be set. 

REGISTERS AFFECTED: A, B, FPAU * 

* If floating point hardware is not implemented, FFSB executes as described above, except 
that the result is left in the A and B registers. Exponent overflow will cause the CPU over­
flow indicator to be set. 

NAME: FFMP 

FUNCTION: FORTRAN Floating Multiply 

STATUS: User 

CALLING SEQUENCE: FFMP N 

N least significant fractional part of number and exponent 
N+ 1 most significant fractional part of number 

DESCRIPTIO N: The contents of the effective address, represented by Nand N+ 1, are 
multiplied by the current contents of the Floating Point Arithmetic Unit. The result is left in 
the FPAU. For ease in addressing array variables, this SYSPOP doubles the contents of the 
X register before calculating the effective address. The X register is then restored. The 
A and B registers' contents are destroyed. Exponent overflow will cause the overflow in­
dicator to be set. 

REGISTERS AFFECTED: A, B, FPAU * 

* If floating point hardwore is not implemented, FFMP executes as described above, except 
that the result is left in the A and B-registers. Exponent overflow will cause the CPU over­
flow indicator to be set. 
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NAME: FFDV 

FUNCTION: FORTRAN Floating Divide 

STATUS: User 

CALLING SEQUENCE: FFDV N 

N least significant fractional part of number and exponent 
N+ 1 most significant fractional part of number 

DESCRIPTION: The current contents of the Floating Point Arithmetic Unit (FPAU) are 
divided by the contents of the effective address. The result is left in the FPAU. For ease 
in addressing array variables, this SYSPOP doubles the contents of the X register before 
calculating the effective address. The X register is then restored. The A and B registers' 
contents are destroyed. Exponent overflow will cause the overflow indicator to be set. 

REGISTERS AFFECTED: A, B, FPAU * 

* If floating point hardware is not implemented, FFDV executes as described above except 
that the A and B registers are divided by the contents of the effective address. The result 
is left in the A and B registers. Exponent overflow, or an attempt to divide by zero, will 
cause the CPU overflow indicator to be set. 

NAME: FSTF 

FUNCTION: FO RTRAN Store Floating 

STATUS: User 

CALLING SEQUENCE: FSTF N 

N 
N+1 

least significant fractional part of number and exponent 
most significant fractional part of number 

DESCRIPTION: The contents of the Floating Point Arithmetic Unit are stored into the 
effective address represented by Nand N+1, and also copied into the A and B registers. 
For ease in addressing array variables, this SYSPOP doubles the contents of the X register 
before calculating the effective address. The X register is then restored. The A and B 
registers' contents are destroyed. Exponent overflow will cause the overflow indicator 
to be set. 

REGISTERS AFFECTED: N, B*, N, N+ 1 

* If floating point hardware is not implemented, FSTF executes as described above, except 
that the contents of the A and B register are stored into the effective memory locations. 

150 

NAME: FLDF 

FUNCTION: FORTRAN Load Floating 

STATUS: User 

CALLING SEQUENCE: FLDF N 

N least significant fractional part of number and exponent 
N+1 most significant fractional part of number 

DESCRIPTION: The contents of the effective address are normalized and loaded into the 
Floating Point Arithmetic Unit and also into the A and B registers. For ease in addressing 
array variables, this SYSPOP doubles the contents of the X register before calculating the 
effective address. The X register is then restored. 

REGISTERS AFFECTED: A, B, FPAU * 

* If floating point hardware is not implemented, FLDF executes as described above except 
that only the A and B registers are loaded. 
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26. EXECUTIVE COMMAND OPERATIONS 

NUMBER: 95 

NAME: ECDUMP 

FUNCTION: Dump 

STATUS: User 

CALLING SEQUENCE: LDA N 
BRS 95 

N File number 

DESCRIPTION: This BRS writes the entire current state af the machine (user's program only) 
on the specified file, which is made type 4. The status of the p~eudo-relabeling registers 
and all information necessary to restart the user from his current situation are written on the 
dump file so it can be restored by a recovery procedure. The only information not preserved 
are any shared memory entries which may be in the pseudo-relabeling. 

Note: Dumps created by one system cannot be recovered by another. 

REGISTERS AFFECTED: All 

NUMBER: 96 

NAME: EC RECV 

FUNCTION: Recover 

STATUS: User 

CALLING SEQUENCE: LDA 
BRS 

N File number 

N 
96 

DESCRIPTION: This BRS reads the dump file written by a BRS 95 and recovers the machine 
status as it appeared at the time the dump was taken. 

REGISTERS AFFECTED: All 
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27. MISCELLANEOUS OPERATIONS 

NUMBER: 42 

NAME: RREAL 

FUNCTION: Read Real-Time Clock 

STATUS: User 

CALLING SEQUENCE: BRS 42 

DESCRIPTION: Read the real-time clock in the A register. Time is given as a 24-bit 
binary number representing 60ths of a second. The clock is set to zero when the system is 
started and it is incremented by one at every 1/60th second. A binary form of the month, 
date and start-up time is put in B. From A and B the user can calculate the month, date 
and time. 

REGISTERS AFFECTED: A, B 

NUMBER: 91 

NAME: EXRTIM 

FUNCTION: Read Data and Time into a String 

STATUS: User 

CALLING SEQUENCE: LDA 
LDB 
BRS 

S+1 
91 

Beginning string pointer 
S+ 1 Ending string pointer 

DESCRIPTION: The current date and time are appended to the string provided in A and ~ 
registers and the resul ting string pointers are returned in the A and B registers. The char­
acters appended to the string have the form: 

MM/dd hh:mm 

MM=Month 
dd =Day 
hh =Hours counted from 0 to 24 
mm =Minutes 

REGISTERS AFFECTED: None 
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NUMBER: 88 

NAME: RTEX 

FUNCTION: Read Execution Time 

STATUS: System 

CALLING SEQUENCE: 8RS 88 

DESCRIPTION: Returns the execution time in A in 60 cycle clock ticks accumulated 
since log in. 

REGISTER AFFECTED: A 

NUMBER: 41 

NAME: 10RET 

FUNCTION: Return from I/O Subroutine 

STATUS: User 

CALLING SEQUENCE: BRS 41 

DESCRIPTION: This is used by the author of an I/O subroutine to return to the calling 
program. 

REGISTER AFFECTED: A 
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NUMBER: III 

NAME: BRSRET 

FUNCTION: Return from Class 3 BRS 

STATUS; System 

CALLING SEQUENCE: BRS III 

DESCRIPTION: This BRS is used only by the author of class 3 BRS's. It is the only normal 
termination of a class 3 BRS. If corresponds to a BRS 10 for other forks. 

Instruction Trap: 

BRS issued by a fork which was not a class 3 BRS. 

REGISTERS AFFECTED: None 

NUMBER: 112 

NAME: TSOFF 

FUNCTION: Turn Off Teletype Station 

STATUS: System 

CALLING SEQUENCE: LDX 
BRS 

Jab Number 
112 

DESCRIPTION: This BRS is known as suicide. The job disappears completely from the 
system. 

The teletype line associated with the job will be set ready for another job if he merely 
logged out. 

REGISTERS AFFECTED: All 
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NUMBER: 71 

NAME: SKXEC 

FUNCTION: Skip if System 

ST A TUS: User 

CALLING SEQUENCE: BRS 71 

DESCRIPTION: The B register is set to the value of the use code which the user has set for 
the iob. These val ues are: 

Value of B 

1 
o 

-1 
-2 

Use Code 

Subsystem User 
User 
Both 
System 

The BRS skips if the B register is negative. 

REGISTER AFFECTED: B 

NUMBER: BE+5 

NAME: SDBM 

FUNCTION: Set Disc Bit Map 

STATUS: System 

CALLING SEQUENCE: LDA Address of X block Mod 4 
BRS BE+5 
EXCEPTION RETURN 
NORMAL RETURN 

Exception Return - A contains address that was in canflict. 

DESCRIPTION: Turns off bits in the disc bit map for the X block and each data block refer­
enced by the index block. If any conflicts occur (the bit is already off), the address is left 
in the A register and the exception return is taken. A conflict also increments one of two 
counters, XBERR or FDERR, for errors in the X block or the file directory respectively. 

When the bit map has been set, one more call is made to this BRS with A negative. At that 
time a switch is set allowing output files to be opened; the new overflow pointer is set from 
B and the accounting area pointer is set from X. 

REGISTER AFFECTED: A 
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NUMBER: BE+8 

NAME: CRASH 

FUNCTION: To Crash the System 

STATUS: System 

CALLING SEQUENCE: BRS BE+8 
NO RETURN 

DESCRIPTION: Saves the registers in 5501, SS02, SS03. Saves 0 in MCRO. Turns off the 
clock and disables the interrupts. Moves the TS block into real page 7 and the current 
relabeled page into real page 6. 

REGISTER AFFECTED: None 

NUMBER: BE+13 

NAME: SETSW 

FUNCTION: Sets System Exec Switches in COMPG file. 

STATUS: System 

CALLING SEQUENCE: LDA V 
LDX N 
BRS BE+13 
NORMAL RETURN 

V New switch value 
N Switch number 

DESCRIPTION: The switch is set to the new value and the old value is returned in A. 

REGISTER AFFECTED: A 
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NUMBER: BE+16 

NAME: MFSYS 

FUNCTION: Set Executive -1 

STATUS: SYSTEM 

CALLING SEQUENCE: LDA 
BRS 

=76543210B 
BE+16 

DESCRIPTION: Simulates execution of the Executive command -SET EXEC -1. Executive 
status (indicated by PAC table word PQU bit 0) is given to the fork that executes this BRS. 
The user must have either operator or subsystem status assigned to him in order to execute 
this BRS. 

REGISTERS AFFECTED: NONE 

NAME: EXS 

FUNCTION: Execute Instruction in System Mode 

STATUS: System 

CALLING SEQUENCE: EXS 

Address of the instruction to be executed 

DESCRIPTION: This SYSPOP will cause the instruction pointed to by I to be executed in 
the system mode. 

REGISTERS AFFECTED: Depends on instruction. 
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NAME: SBRM 

FUNCTIO N: Reentrant Subroutine Branch 

STATUS: User 

CALLING SEQUENCE: SBRM SUB 

DESCRIPTIO N: The SBRM is used to allow reentrant coding to branch to a subroutine and 
store the mark word into a temporary storage area. The subroutine returns to the main pro­
gram by executing an SBRR SYSPOP, or a BRR to the mark word location. 

Example: TEMP BSS Location in temporary storage 

MAIN SBRM SUB 

SUB ZRO TEMP 

SBRR SUB or BRR TEMP 

Note that a branch occurs to the effective address of the SBRM plus one and the mark word 
is stored into the effective address indicated by the first location of the subroutine. 

REGISTERS AFFECTED: P 

NAME: SBRR 

FUNCTION: Reentrant Subroutine Return Branch 

STATUS: User 

CALLING SEQUENCE: SBRR SUB 

DESCRIPTION: The SBRR is used by a subroutine that was entered by execution of an SBRM. 
The SBRR functions similarly to a BRR*. See SBRM description. 

REGISTERS AFFECTED: None 
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APPENDIX A. GLOSSARY OF TERMS 

A 
ACTPU: Phantom User Activation Counter. If positive 

when schedu ler is entered, causes phantom user to be 
moved from QQE to QT!. 

ACTR: I/O Activation Counter. ACTR is incremented each 
time a fork that is on OTI or 010 is ready. Set to -1 
when the scheduler begins searching QSQ. 

AUNN: Account And User Number. Indexed by job. 
Inactive contains O. 

B 
BlK31: Flag used in W buffer interrupt routine. 

=0 When W channel is not in use 

=1 When disc is active 

Address of the interrupt routine for the appro­
priate driver when any W buffer device 
(except disc) is active 

breakpoint switch: Refers to the four toggle swi tches phys­
ically located on the computer console. 

c 
command file: The particular file from which the commands 

to the system Executive and subsystems are input. For 
teletype input the command file number is zero. 

corresponding table: Contains file directory information. 
Each entry is 3 words. The relative posi tion of the 
entry corresponds to the position found in the file 
directory hash table by the execution of a BRS 5. The 
corresponding table contains data about the fi Ie, e. g., 
file size, type, creation date, etc. 

customer file directory: The names of all files for a partic­
ular user name are recorded in this directory. 

o 
DSU block: Four consecutive sectors on the disc whose 

beginn ing addresses are MOD 4. A block consists of 
256 words. 

DSU file: A file stored on the disc storage unit. Each file 
consists of an index block, and if the file contains 
data, then a sufficient number of OSU blocks to record 
the data. 

ORO: The disc queue. Each entry requi res 3 locations. 

DSWAP: Paper tape routine used at system initial ization 
to fi II the first 14K from disc to core. 
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DTXS 1: Contains the count (minus 1) of the number of 
commands the disc driver wishes to add to disc queue. 

DTXS2: Temporary location used by the disc software. 

E 

Points to the location in DRO where a command was 
just added, i. e., the value of EDCl before it was 
incremented by three. 

EOCl: Points to the location in DRO where the disc driver 
shou Id add the next disc command. After a command 
is added, EDCl is incremented by three and wrapped 
around if necessary. 

ETTB: Elapsed time table. One entry per job. TJOB 
points to the ETTB for the running job. One of the 
ETTB entries is incremented with each clock tick for 
the purpose of charging compute time. 

F 
file number: A file number is assigned by the system to files 

as they are opened. Also, there are fixed file numbers 
for certain devices. These are as follows: 

o Teletype Input 

Teletype output 

2 Nothing 

file type: There are four standard file types. They are as 
follows: 

1. File written by the system Executive as commanded 
by the "SAVEII command. 

2. General binary fi I e created by a subsystem .. i. e., 
a FORTRAN object program. 

3. Symbol ic file. 

4. Dump file. 

FPlST: One word pointer to next free PAC table. 0 indi­
cat·es all PAC tables in use. 

FFlST: One word pointer to next available file number. 

FUlST: One word pointer to next free job number. 

IDCl: Points to the command in DRQ that the interrupt 
routine will initiate when the interrupt for the IOCll 
command is received. 

IDCl1: Pointer to the entry in DRO for which I/O trans­
mission is currently in progress. 



I DMRET: F lag that =0 when the interrupt routine (I DM) is 
entered as a result of a subroutine call. =-1 when 
entered as a response to an interrupt. 

index block: A DSU block (256 words) which contains the 
DSU addresses for all data blocks of a file. 

INT31: Address of W buffer general interrupt routine. This 
routine handles all W buffer I/O except disc. This 
routine branches indirectly to address specified in BlK31 . 

J 
JOB: Contains the JOB number of the running fork. 

M 
MAC: Number of unlocked pages minus 1. Used by swapper. 

N 
NCMEM: Number of entries in SMT table. (60B.) 

NDCl: Contains the count (minus 1) of the number of com­
mands that are on the disc queue and are ready for the 
disc interrupt routine to process. The interrupt routine 
wi II sequentia Ily pull commands off DRQ and execute 
them until NDCl has the value -1. At this point there 
are no more commands on DRQ that are ready to be 
executed. 

NPPAR: Number of entries in a PAC table. 

N PUQ: Number of tasks that can be put on the Phantom 
User. 

NTTY: Number of teletypes. 

NUMEM: Number of entries in each PM T table. (20B.) 

o 
OVFP: Overflow file directory flag. -1 means that th is 

user has not been assigned an overflow file directory. 
When an overflow file directory has been assigned, 
OVFP containsa pointer to a disc overflow fi Ie directory. 

p 
PAC table: Each fork is defined by a program active table. 

This table contains most of the information required to 
control selection, execution and interruption of the fork 
(additiona I information is stored in the user1s TS page). 

PACPTR: One word in Monitor that contains the PACT 
pointer of the currently active fork. 

page: A page can exist on RAD, DSU or in-core memory 
but in a II cases refers to 2048 words. 

panic: A panic is a signal to the system to terminate execu­
tion of a fork. 

panic, instruction: A panic caused by attempting to execute 
an instruction wh ich cannot be executed in the user 
mode, such as a halt or device I/O instruction or a 
BRS which is not available to the user. 

panic, memory: A pani c caused by a fork attempting to 
address memory outside its range or write on memory 
wh i ch is set to read on Iy. 

panic table: 

PB: 

Word 

o 

2 

Program Counter 

A Register 

B Register 

3 X Register 

4 

5 

6 

First Relabel ing Register 

Second Relabeling Register 

Status 

The status word may be: 

-2 Dismissed for Input/Output 

-1 Running 

o Dismissed on Escape or BRS 10 

Dismissed on Illegal Instruction Panic 

2 Dismissed on Memory Panic 

A pani c table must not overlap a page boundary. 

Table in TS page. 8 words long. Used for saving B 
register for corresponding fork. Indexed by fork num­
ber (XPB). 

PIM: Word in PAC table. Contains interrupt mask, fork 
number, etc. 

Pl: Word in PACT where location counter is saved (P 
register) . 

PMT: Pseudo Memory Table. One PMT table per job. 
Pointed to by PMTP (which is indexed by job number). 
Each PMT table is 16 words long. The 16 words cor-
respond to the users vi rtua I 32K of memory. The 
pseudo-relabeling bytes have values 60B-77B. 

PMT JOB: A location which contains the starting address of 
the current users PM T table using SM T as a reference. 
PMTJOB is used by the swapper (in conjunction with the 
pseudo-relabeling byte) to retrieve entries from PMT. 

PMTP: One entry per job. Indexed by job number. Points 
to users PMT table. 

PN EXT: Word in PACT that is used to chain the PAC tables 
when they are on the queues. If PN EXT is negative it 
contains a PACT pointer to the next PAC table on the 
queues. If PNEXT is positive it points to the next queue. 

PPTR: Word in PAC table. Contains the uppointer(PFORK) 
and down pointer (PDOWN) to other PAC tables in its 
forking structure. If on free PACT list (PAC table not 
in use) has the absolute address of the next free PAC 
table. 
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PQU: Word in PAC table. Contains long quantum, Execu­
tive bits, etc. 

PTAB: Word in PAC table. Contains job number, panic 
table, address, etc. 

PTEST: Word in PAC table. Contains activation condition. 

PUBPTR: Pointer to first task on phantom user queue. 

PUCLST: Phantom user task activation test list. Indexed 
by test number. Dispatches to where the decision is 
made as to whether the phantom user is ready to per­
form th i s task. 

PUCSET: Phantom user task activation I ist. Indexed by 
test number. Represents a dispatch I ist for the various 
tasks that the phantom user performs. 

PUCT: The phantom user task queue. Each task queue 
entry consists of four words. 

PUCTR: Shows count of the number of tasks put on the 
phantom user queue. When PUCTR=O there are no 
tasks on the phantom user queue and he is dismissed 
to either QTI or QQE. 

PUCTR 1: When the system begins to search the PU task 
queue, PUCTR 1 is set to PUCTR. If after the entire 
PUCT table is scanned, PUCTR 1 is sti II equal to 
PUCTR, it indicates that the PU was not able to pro­
cess any of his tasks and no interrupts occurred that 
placed a new task on PUCT. If this is the case, the 
PU is placed on QQE. 

PUEPTR: Pointer to the last task on the phantom user queue. 

PULlM: Phantom user limit. Limits the number of tasks 
that can be put on the PU queue. This parameter is 
established when the Monitor is assembled. Causes 
a crash if limit exceeded. 

PX: Table in TS page. 8 words long. Used for saving X 
register for corresponding fork. Indexed by fork 
number (XPB). 

Q 
QIO: Queue of programs dismissed for I/O other than TTY 

I/O. Forks that are activated by an escape, software 
interrupt, or panic are also on QIO. 

QQE: Queue of programs dismissed for exceeding their long 
quantum. 

Q SQ: Queue of programs dismissed when short quantum 
has expired and other programs on QTI or QTO are 
ready to run. 

QTI: Queue of programs dismissed for TTY input/output. 

quantul1J, long time: The maximum length of time a fork can 
run before the schedu I er checks for other forks to be run. 
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quantum, short time: The minimum length of time a fork 
wi II run before the schedu ler checks for other forks to 
be run which were dismissed for I/O. 

R 
Rea I: Rea I-time counter. Incremented by clock interrupt 

routine. Initialized when system is brought up. 

Relabeling, pseudo: See format of relabeling registers. Each 
byte points to an SM T or PM T entry. 

relabeling registers: The relabeling registers are used to 
indicate a page number which has been assigned to a 
use fora particular logica I page. They are of the form: 

First word 

Second word 

Page 0 Page 1 Page 2 Page 3 

Page 4 Page 5 Page 6 Page 7 

RLTS: Contains real page number of running forks temporary 
storage (TS) page. 

RLl: Word in PAC table. Contains the first pseudo relabel­
ing word for the fork. 

RL2: Word in PAC table. Contains the second pseudo re­
la be ling word for the fork. 

RL3: Pseudo relabeling table for TS page. Indexed by job 
number. 

RMC: Real memory count table. Indexed by real page num­
ber. Contains a -1 if page is unlocked. Contains a 
value greater then -1 if page is locked. 

RMT: Real Memory Table. One entry for each page of 
memory. Points to the PMT or SMT entry responsible 
for having this page in core. 

RRL 1: Contains the rea I relabeling for register 1. This word 
is potted out to the hardware register. 

RRL2: Applies to relabeling register 2. See RRL 1. 

RRL3: Applies to Monitor relabeling register. See RRL 1. 

s 
SMT: Shared Memory Table. Only one SMT in the system. 

60B words long. Indexed by pseudo-relabeling va lues 
0-57B. The reentrant programs have entries in SM T. 

SSRL 1: Two words in TS page that indicate the subsystem 
used. The pseudo-relabeling for the system is fetched 
from the subsystem corresponding table and loaded into 
th ese two words. 

string pointers: A pair of pointers which contain a character 
address of the character before the first character of a 
string and a character address of the last character 
of the stri ng. 



SWOFF: Word in TS used by Executive. -1 means user 
has logged on or is in the process of logging on. Used 
by Executive to determine whether $ dump shou Id be 
effected. 

SWTM: Word in TS used by Executive to determine log on 
status of user. 

=0 means time ran out whi Ie user is logging on 
(1.5 mins) 

= - 1 user is in the process of logging on or has 
logged on 

SYSTL: Word in TS block which contains thehashtablead­
dress of the subsystem in use. 

T 
TIIS5: Indexed by channel number. Used when software 

is processing carriage returns and I ine feeds. 

=0 if last character output was not a CR or LF 

Bit 23=1 when software has sent a CR 

Bit 23=0 when software has sent a LF 

TIME: Contains the short quantum for the running fork. 

T JOB: Word which points to job time counter table (ETTB). 
Used to increment compute time for a job. When the 
clock interrupt occurs. A MIN *T JOB is performed 
and the runn ing job is charged. See ETTB. 

TTIME: Word where the total time (long time quantum) is 
maintained for the running fork. 

TTNO: Contains TTY channel number. Indexed it by job 
number. If active, TTNO contains channel number. 
If inactive, contains the chain for the free job numbers. 

TTYASG: TTY assigne.d table. Indexed it by channel num­
ber. If active, it contains the PACTPTR of the fork to 
terminate in case of rubout. If inactive, contains 
37777B. 

u 
UNO: Set to user number when a user has logged on the 

system. 

User Name: The a Iphanumeric characters the user inputs 
after typing in the password and semicolon or CR. The 
name can be a maximum of 12 characters and may con­
tain any character except semicolon, right parent or 
CR. A un ique user number is associated with each user 
name. A user name must only be unique within an 
account. 

User Number: A 4-digit octal number which is unique to 
each user name. The user number is assigned by the 
operator. The user number is a pointer to the fi Ie 
directory associated with a particular user name. 

UTTY: One word in the system which contains the channel 
number of the runn ing fork. 

w 
WERIS: State of the teletype I ine. I ndexed by channel 

number. 

-1 Line free 
o User is in the process of logging on 
>0 User number for the user on this teletype 
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APPENDIX B. BRS AND SYSPOP INDEXES 

INDEX OF BRS'S AND SYSPOP'S BY NUMBER 

BRSs Function Page 

1 Open a fi Ie of a specific device 89 
2 Close a file 91 
4 Release a page of memory 119 
5 Look up string in hash table 129 
6 Insert string in hash table 132 
8 Close a II fi les 92 
9 Open fork 81 
10 Terminates the calling fork 86 
11 Clear the teletype input buffer 112 
12 Dec lare echo table 113 
13 T est input buffer for empty 115 
14 De lay unti I the TTY output buffer is empty 116 
15t Read input file name 101 
16t Open input fi Ie in fi Ie directory 102 
17t Close all files 102 
18t Read a file name and look it up in the file directory 103 
19t Open output file located in file directory 104 
20t Close a tape fi Ie 92 
21 Floating point negate 140 
23 Link/un I ink specified TTY 109 
24 Unlink all TTYs 109 
25 Set te letype to accept/refuse I inks 110 
26 Skip if escape waiting 80 
29 Clear the output buffer 114 
30 Read status of a lower fork 82 
31 Wa it for specifi c fork to cause a panic 85 
32 Terminates a specified lower fork 87 
33tt Read string 126 
34tt Output message 126 
35tt Output string 127 
36tt Output number to specified radix 136 
37tt General string look up 130 
38tt Input number to specified radix 136 
40 Read echo table 115 
41 Return from I/O subroutine 154 
42 Read real-time clock 153 
43 Read pseudo-relabel ing 120 
44 Set pseudo-re labe ling 121 
45 Dismiss on quantum overflow 83 
46 T urn escape off 79 
47 T urn escape on 80 
48t Look up input/output fi Ie name 105 
49 Read interrupts armed 78 
50 Conversion from floating point to fixed point 139 
51 Conversion from fixed point to floating point 139 
52t Formatted floating point input 137 
53t Formatted floating point output 137 
56 Make page system 123 
57 Guarantee 16 ms computing 82 
60t Look up I/O fi Ie name and insert in fi Ie directory if not found 105 

tClass 3 (Executive) BRS 
ttClass 2 BRS 
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BRSs Function Page 

66 Delete DSU fi Ie data 93 
67 Delete DSU file index block 93 
69 Get SMT block to PM T 125 
71 Skip if in system 156 
72 System dismissa I 84 
73 Terminates a specified number of lower forks 87 
78 Arm/disarm software interrupts 76 
79 Cause specified software interrupts 77 
80 Make page read only ]23 
81 Dismiss for specified amount of time 84 
85 Set specia I TTY output ] ]6 
86 Clear special TTY output ] 17 
87 Read DSU file index block 94 
88 Read execution time 154 
90 Declare a fork for escape 79 
9It Read date and time into a string 153 
95t Dump program and status on file 152 
96t Recover program and status from file 152 
104 Read a page (2048 words) from RAD 94 
105 Write a page (2048 words) to RAD 95 
106 Wait for any fork to terminate 85 
107 Read status of a II lower forks 83 
108 Terminate all lower forks 88 
109 Dismiss ca II i ng fork 86 
110 Read device and unit 91 
111 Return from exec BRS (exec only) 155 
112 Turn off teletype station (exec only) 155 
113 Compute fi Ie size of a disc fi Ie 95 
116 Read user relabeling 121 
117 Set user relabeling 122 
118 Allocate magnetic tape unit 96 
119 De-allocate magnetic tape unit 96 
120 Assign PMT entry 120 
121 Release specified page from PMT 119 
122 Simulate memory panic 122 
BE+1 Read DSU 98 
BE+2 Write DSU 99 
BE+3 Test for carrier present (not implemented) 
BE+4 Read/write one word in the Monitor 124 
BE+5 Set disc bit map 156 
BE+6 Turn a teletype line on or off 112 
BE+7 Test a breakpoint switch 98 
BE+8 To crash the system for error diagnostic 157 
BE+9 Read DSU page 97 
BE+10 Write DSU page 97 
BE+ll Ignore I ine feed or carriage return (not implemented) 
BE+I2 Arm timing interrupt 78 
BE+I3 Sets system Executive switches in COMPG 157 
BE+15 Read SMT page from RAD 99 
BE+16 Set EXEC =-1 158 
BE+17 Test if last buffer used 100 
BE+19t Get fi Ie creation date and access count 100 

tClass 3 (Executive) BRS 
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SYSPOPs Function 

BlO Block input/output 
CAF Copy A and B into FPAU 
CFA Copy FPAU into A and B 
CIO Character input/output 
CIT Character input and test 
CTRL Input/output control 
EXS Execute instruction in system mode 
FAD Floating point addition 
FDV Floating point division 
FFAD FORTRAN floating add 
FFDV FO RTRAN floating divide 
FFMP FORTRAN floating multiply 
FFSB FORTRAN floating subtract 
FLDF FORTRAN load floating 
FMP Floating point multiplication 
FSB Floating point subtract 
FSTF FORTRA~ store floating 
GCD Get character from end of string and decrement end pointer 
GCI Get character from beginning of string and increment beginning pointer 
ISC Internal to string conversion 
LDP Load string pointer 
OST Output to specific TTY (not implemented) 
QFAD Quick floating add 
QFDI Quick floating divide inverse 
QFDV Quick floating divide 
QFMP Quick floating multiply 
QFNA Quick floating negate 
QFSB Quick floating subtract 
QFSI Quick floating subtract inverse 
QLDF Qui ck load floating 
QSTF Quick store floating 
SBRM Reentrant subroutine branch 
SBRR Reentrant subroutine return branch 
SKSE Skip if string equal 
SKSG Skip if string greater 
SIC String to internal conversion 
SKNF Skip on negative floating accumulator 
STP Store string pointer 
TCI Teletype character input 
TCO Teletype character output 
WCD Put character on beginning of string and decrement beginning pointer 
WCH Write character to memory by tabl e 
WCI Put character on end of string and increment end pointer 
WIO Word input/output 

INDEX OF BRS'S AND SYSPOP'S BY TYPE 

SCHEDULING, FORKS AND PROGRAM INTERACTION 

PROGRAM INTERRUPTS 

BRSs or SYSPOPs Function 

49 Determines which software interrupts are armed 
78 Arm/disarm software interrupts 
79 Cause specified software interrupts 
BE+12 Arm timing interrupt 
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Page 

107 
148 
147 
106 
128 
108 
158 
140 
142 
148 
150 
149 
149 
151 
141 
141 
150 
134 
133 
138 
130 
118 
144 
147 
146 
146 
144 
145 
145 
143 
143 
159 
159 
128 
133 
138 
142 
131 
117 
118 
135 
135 
134 
106 

Page 

78 
76 
77 
78 



CO NTRO L OF THE ESCAPE KEY 

BRSs or SYSPOPs Function Page 

26 Skip if escape waiting 80 
46 T urn escape off 79 
47 T urn escape on 80 
90 Declare a fork for escape 79 

ACTIVATION OF FORKS 

BRSs or SYSPOPs Function Page 

9 Open fork 81 
57 Guarantee 16 ms computing 82 

INTERROGATION OF A FORK 

BRSs or SYSPOPs Function Page 

30 Read status of a lower fork 82 
107 Read status of all lower forks 83 

TEMPORARY SUSPENSION OF FORKS 

BRSs or SYSPOPs Function Page 

45 Dismiss on quantum overflow 83 
72 Executive dismissal 84 
81 Dismiss for specified amount of time 84 
31 Wait for specific fork to cause a panic 85 
106 Wait for any fork to terminate 85 
109 Dismiss calling fork 86 

TERMINATION OF A FORK 

BRSs or SYSPOPs Function Page 

10 Terminates the calling fork 86 
32 Terminates a specified lower fork 87 
73 Terminates a specified number of lower forks 87 
108 Term inate all lower forks 88 

INPUT /OUTPUT 

DIRECT CONTROL OF PERIPHERALS 

BRSs or SYSPO Ps Function Page 

1 Open a file of a specific device 89 
2 Close a fi Ie 91 
8 Close all files 92 
20 Close a tape file 92 
66 Delete DSU file data 93 
67 Delete DSU file index block 93 
87 Read DSU file index block 94 
104 Read a page (2048 words) from RAD 94 
105 Write a page (2048 words) to RAD 95 
110 Read device and unit 91 
113 Compute file size of a disc file 95 
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DIRECT CONTRO L OF PERIPHERALS (cont'd.) 

BRSs or SYSPO Ps Function Page 

118 Allocate magnetic tape unit 96 
119 Deallocate magnetic tape uni t 96 
BE+l Read DSU 98 
BE+2 Write DSU 99 
BE+7 Test a breakpoint switch 98 
BE+9 Read DSU page 97 
BE+lO Write DSU page 97 
BE+15 Read SMT page from RAD 99 
BE+17 Test for last buffer used 100 

CONTROL OF FILES VIA FILE NAMES 

BRSs or SYSPO Ps Function Page 

15 Read input file name 101 
16 Open input file in file directory 102 
17 Close all fi les 102 
18 Read a file name and look it up in the file directory 103 
19 Open output file located in file directory 104 
48 Look up input/output fi Ie name 105 
60 Look up I/O fi I e name and insert in fi Ie directory if not found 105 
BE+19 Read fi I e creation date and access count 100 

I/O OPERATIONS 

BRSs or SYSPOPs Function Page 

BIO Block input/output 107 
CIO Character input/output 106 
CTRL Input/output control (tape) 108 
WIO Word input/output 106 

TELETYPE OPERATIONS 

LINKING AND ATTACHING 

BRSsor SYSPO Ps Function Page 

23 Li nk/ un I ink spec i fi ed TTY 109 
24 Unlink all TTYs 109 
25 Set teletype to accept/refuse links 110 
BE+3 Test for carrier present (not impl emented) 
BE+6 Turn a teletype line on or off 112 

INPUT/OUTPUT OPERATIONS 

BRSs or SYSPOPs Function Page 

11 Clear the teletype input buffer 112 
12 Declare echo table 113 
13 Test input buffer for empty 115 
14 Delay unti I the TTY output buffer is empty 116 
29 Clear the output buffer 114 
40 Read echo tabl e 115 
85 Set special TTY output 116 
86 Clear special TTY output 117 
BE+ 11 Ignore I ine feed or carriage return when followed by same (not implemented) 
OST Output to specific TTY (not implemented) 118 

TCI Teletype character input 117 
TCO Teletype character output 118 
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MEMORY OPERATIONS 

PRIVATE MEMORY 

BRSs or SYSPOPs Function Page 

4 Release a page of memory 119 
43 Read pseudo relabel ing 120 
44 Set pseudo relabeling 121 
56 Make page Executive 123 
80 Make page read on Iy 123 
116 Read user relabel ing 121 
117 Set user relabeling 122 
120 Acquire a new page 120 
121 Re lease specified page from PM T 119 
122 S imu late memory pani c 122 
BE+4 Read/write one word in the Monitor 124 

SHARED MEMORY 

BRSs or SYSPOPs Function Page 

69 Get SMT block to PMT 125 

STRING PROCESS 

STRING I/O 

BRSs or SYSPOPs Function Page 

33 Read string 126 
34 Output message 126 
35 Output string 127 
CIT Character input and test 128 

HASH TABLE SEARCH 

BRSs or SYSPO Ps Function Page 

5 Look up string in hash table 129 
6 General string look up 132 
37 Insert string in hash table 130 

STRING MANIPULATION 

BRSs or SYSPOPs Function Page 

LDP Load string pointer 130 
SKSE Skip if string equa I 128 
SKSG Skip if string greater 133 
STP Store string pointer 131 
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CHARACTER MAN IPULA TIO N 

BRSs or SYSPO Ps Function Page 

GCI Get character from beginning of string and increment beginning pointer 133 
GCD Get character from end of string and decrement end pointer 134 
WCD Put character on beginning of string and decrement beginning pointer 135 
WCH Write character to memory by table 135 
WCI Put character on end of string and increment end pointer 134 

NUMBER OPERATIONS 

NUMBER I/O 

BRSs or SYSPO Ps Function Page 

36 Output number to specified radix 136 
38 Input number to specifi ed radix 136 
52 Formatted floating point input 137 
53 Formatted floating point output 137 
ISC Internal to string conversion 138 
SIC String to internal conversion 138 

ARITHMETIC OPERATIONS 

BRSs or SYSPOPs Function Page 

21 Floating point negate 140 
50 Conversion from floating point to fixed point 139 
51 Conversion from fixed point to floating point 139 
CAF Copy A and B into FPAU 148 
CFA Copy FPAU into A and B 147 
FAD Floating point addition 140 
FDV Floating point division 142 
FFAD FORTRAN floating add 148 
FFDV FORTRAN floating divide 150 
FFMP FORTRAN floating multiply 149 
FFSB FORTRAN floating subtract 149 
FLDF FORTRAN load floating 151 
FMP F looting point multipl ication 141 
FSB Floating point subtract 141 
FSTF FORTRAN store floating 150 
QFAD Quick floating add 144 
QFDI Quick floating divide inverse 147 
QFDV Quick floating divide 146 
QFMP Quick floating multiply 146 
QFNA Quick floating negate 144 
QFSB Quick floating subtract 145 
QFSI Quick floating subtract inverse 145 
QLDF Quick load floating 143 
QSTF Quick store floating 143 
SKNF Skip on negative floating accumulator 142 

EXECUTIVE COMMAND OPERATIONS 

BRSs or SYS PO Ps Function Page 

95 Dump program and status on fi Ie 152 
96 Recover program and status from fi Ie 152 

MISCELLANEOUS OPERATIONS 

BRSs or SYS PO Ps Function Page 

41 Return from I/O subroutine 154 
42 Read real-time clock 153 
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MISCELLANEOUS OPERATIONS (cont.) 

BRSs or SYSPOPs Function Page 

71 Skip if Executive 156 
88 Read execution time 154 
91 Read date and time into a string 153 
111 Return from 155 
112 Turn off teletype station (Executive only) 155 
BE+5 Set disc bit map 156 
BE+8 To crash the system for error diagnostic 157 
BE+13 Sets Executive switches in COMPG 157 
BE+16 Set Executive status 158 
EXS Execute instruction in system mode 158 
SBRM Reentrant subroutine branch 159 
SBRR Reentrant subroutine return branch 159 
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APPENDIX C. GENERAL DESCRIPTION OF THE COMBINED FILE DIRECTORY 

A user may have one or two file directory blocks on the disc; 
the second block is an overflow block. Each block consists 
of 128 words containing a variable number of file directory 
entries. Each entry is in the format pictured below. 

If the first word of the block is zero, the block is considered 
to be empty. The last entry is followed by a -1 or -2 word 
where the -1 indicates additional entries in the overflow 
block. 

128 
Words 

FILE DIRECTORY BLOCK 

4 Contro I words 

Variable length name 

End dir. flag-lor-2 

Avai lable storage for unused 
entries 

Overflow block pointer 

Accumulated real-time (con-
nect time) 

Accumu lated computer time 

Va lid on time (1 bit per hour) 

Number of 
entries 
depends on 
length of 
file name 

Last -3 

Last -2 

Last -1 

Last word 

In the case of an overflow block, the last three words are 0, 
and the overflow block pointer is a backward pointer to the 
first file directory block (i. e., UNO). 

The user number (UNO) is a pointer to the disc address of 
the user1s fi Ie directory. The ava i lable user numbers vary 
with the number of discs. Suppose an insta IIation has a disc 
configuration to allow user numbers to range from 1 through 
1377B. An arbitrary decision could be made to assign user 
numbers 1 through 1 077B, thus a lIowing number 11 OOB through 
1377B for overflow file directories. The overflow file direc­
tory pointer is actua Ily a IIfictitious user number II . 

The variable LUNO (Last User Number) designates the end 
of the overflow file directory area. In the above example 
LUNO would be set to 1377B and SOY (Start of Overflow 
area) would equal 1100B. NOVP would be initialized to 
LUNa and decremented each time an overflow fi Ie directory 
is assigned. 
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FILE DIRECTORY FORMAT ON DISC OR TAPE 

0 Account No. No. of accesses Creation date 

0 89 14 15 23 

ICCI 0 
I 

Fi Ie length (FL) 

012 11 12 23 

2 LTP 
Future controls (currently 
not used) 

11 12 23 

3 
I 

Index block pointer (disc fi Ie) 

0 23 

or 

3 I HTP 
I 

0 FS (tape fi Ie) 

0 56 89 23 

4 Char of name 

N F Char of name 

78 

Account No. 41 would be account Dl, 32 account 
C2, etc. 

No. of Accesses N umber of times the fi Ie was ac-
cessed since last disc reordering. Reaches a maxi­
mum of 77B and rema ins there unti I next disc edit. 

Creation Date Bits 15-18 are the month number less 
one. Bits 19-23 are the day of the month less one; 
for example, 154 is Apri I 13. 

I 

I 

I 

CC Indicate a change in file size (the file was writ-
ten on). These bits are used by the concurrent tape 
back-up routine and the disc fi Ie edit routine. 

FL File length for disc files where each bit represents 
one data block of 255 words. 

CB File control bits, 0 = Tape file 
2 = Disc file 

FT File type (1 through 4) 



LTP Low order tape position; for example, if LTP = 5, 
this is the fifth file on a multi-file tape. 

F End of entry flag 

HTP High order tape position 

FS Tape fi Ie size 

USER ACCOUNT DIRECTORY ON DISC 

Words o 2 3 4 5 6 7 

I Acct. password no no 

8 User Name 1 C N 

13 User Name 2 C N 

18 User Name 3 C N 

23 User Name 4 C N 

28 User Name 5 C N 

33 User Name 6 C N 

38 User Name 7 C N 

43 User Name 8 C N 

48 User Name 9 C N 

53 User Name 10 C N 

58 User Name 11 C N 

63 p 

o 11 12 23 

where 

CA This word could be used to contain status 
parameters that apply to the entire account. Cur­
rently it is not used. 

no is not assigned 

C 

N 

p 

is a control parameter 

is a user number 

is reserved for an overflow pointer and not pres­
ently used. 

The control parameter bits are assigned as follows: 

Bit Use 

0 System status 

1 Control 

2 Operator status 

3 Subsystem status 

4, 5 Not assigned 

6, 11 Subsystem classes 
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BRS 

CNTRS 

I COMPG 

DISC 

INIT 

lOP 

MCONST 

PMTS 

RAD 

SCHDR 

STRNG 

TTY 

USERP 

WPAGE 

APPENDIX D. MONITOR FILES 

Contains the B'RS dispatcher and the routines associated with miscellaneous BRSs. The trap routines, the 
memory allocation routine and the routines necessary to set up and maintain the forking structure are here. 

All of the counters that are used for statistical purposes are here. If the assembly parameter CNTPKG 
is set to -1, this fi Ie is not needed. 

This file contains some of the constants that are used by both the Executive and Monitor, the job indexed 
tables, some of the teletype tables, various error counters, etc. 

This file contains the opening and Closing routines and the drivers for the disc. However, the disc queue and 
interrupt routine are in the lOP file. 

This file is used during system initialization. The DSWAP utility routine reads the first 14K of the Monitor 
from the specified disc and then branches to location sETsET (inSCHDR file) which reads the INIT file from 
the disc. The coding in INIT initializes pertinent system tables, puts the phantom user onto QTI, and enables 
the interrupt system. While the'time-sharing system is operational, INIT is not core resident. The coding 
for the automatic restart is also in INIT. . 

This file pertains to the I/o dev'ices and file logic. The file control tables and device tables are here. The 
131 and 133 interrupt routines and the opening and closing routines are here. lOP contains the general logic 
for the devices that are on the W-buffer. The drivers for a particular device will be found in either DISC or 
WPAGE. 

This file contains the systems configuration dependent parameters, such as number of discs, RAD, description 
of peripherals, size of buffers, etc. It also contains OPDs and macros. This file is nongenerative {contains 
only assembly directives} and is used only when the Monitor is assembled. The Ts page variables which the 
Monitor uses are defined in this file. 

This file contains the scheduled queues, the PMT and SMT tables, and the PAC tables. 

Contains the RAD driver, interrupt routine, and RAD queue. 

Contains the routines that are necessary to dismiss one user and activate another. The scheduler, the swapper, 
the phantom user, the clock interrupt routines, the software interrupt routine, and the crash routine are 
here. 

Contains the routines associated with string processing. The routines used for constructing and maintaining 
the hash tables are here. The floating point POPs are also here. 

This file contains the routines that are associated with the teletype. The five interrupt routines, the TCO 
and TCI SYSPOPs, the majority of the tables indexed by teletype number, the teletype buffers and various 
routines that the phantom user performs that are associated with the teletype, such as rubouts and the initial­
ization of the Executive for a user, are here. 

User page (Ts page). This file provides a map of the symbols used mainly by the Executive. The Ts page 
serves to make the Executive reentrant. Each user has a Ts page with the format shown by this fi Ie. This 
file is loaded into page zero during generation of the Executive. 

This file contains the drivers for all of the devices, except the disc, that are on the W-buffer. 
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LOGICAL REAL 
MEMORY MEMORY 

A A 
Page Location I \ ( , 

0 lOP lOP 10 DISC 

4140 f- - --- -- r-- -------
COMPG COMPG 11 WPAGE 

5001 1------ ------1- ----------

2 TTY TTY 12 INIT 

12535 r-------- ---------

3 SCHDR SCHDR 13 

17122 1---------- I-1---------

BRS BRS 
4 22760 1---- --- !- r--------- 14 

RAD RAD 
23704 

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

STRNG STRNG 
25503 1----- ----- - - - -- ---

5 CNTRS CNTRS 15 
25771 I- - ----- ----------

PATCH PATCH 

PMTS or 

6 DISC or PMTS 16 

WPAGE 

INIT or 
7 

USERP 
17 

Note; The Monitor relabeling register refers to pages 6 and 7. The locations that the Monitor 
files occupy were obtained from a typical Monitor assembly. The lOP, DISC, 
WPAGE and INIT files are loaded on page boundaries. 

Figure 34. Memory Diagram for the Monitor 
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I EXCNS 

G5BR 

CMND5 

I CMND2 

INTLE 

FLTIO 

APPENDIX E. THE EXECUTIVE FILES 

This fi Ie contains configuration dependent parameters, MACRO 5, and OPDs referenced by the Executive. This 
file is non-generative {contains only assembly directives} and is used only when the Executive is assembled. 

This fi Ie consists of a collection of general subroutines that are used by the Executive. 

This fi Ie contains the command processor for the Executive. An escape to the Executive transfers control to this 
file. The routines associated with the Executive commands or a transfer to the routines are in this file. The com­
mand and subsystem hash tables are here. 

This file contains the coding for the less frequently used Executive commands (such as logging a user on and off 
the system). 

This file is both assembled and executed when the Executive is generated. The routine that sets up the commands 
and subsystem hash tables is here. 

This file contains the coding for BRSs 48, 52, 53, and 91 and the SIC and 15C sYSPOPS. Although this file is 
not a part of the Executive, it is assembled with the Executive since it uses the Ts page and other Executive con­
stants. FL TIO is referenced by sMT byte 12. 

• 

Logical 
Page Location Memory SMT/PMT Byte 

0 USERP 60B 

4140 f----------
COMPG 01B 

f--------- ,...-
2 GSBR lOB 

13334 ------- --- -

3 CMND5 11B 
17710 --------- ---

4 CMND2 13B 

23762 
1----- ---- ---

Note: The locations that the Executive files occupy were obtained 
from a typical assembly. 

Figure 35. Memory Diagram for the Executive 
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APPENDIX F. INITIALIZATION AND ASSIGNMENT OF THE PAC TABLES 
Assume there are only five PAC tables in the system and the tables begin at location 100B. (Actually there are 144 tables that 
are located in the PMT file.) 

100B 

NPAC 
NPPAR 
PACT 
PEND 
PNEXT 
PL 
PA 

PPTR 

PIM 

EQU 
EQU 
BSS 
EQU 
EQU 
EQU 
EQU 

EQU 

EQU 

When the program is assembled, the following values will be assigned: 

Symbol Value 

PACT 100B 
PEND 162B 
PNEXT 162B 
PL 163B 
PA 164B 
PPTR 167B 

5 
10 (10 entri es per PACT) 
NPAC * NPPAR 
* 
PEND + 0 
PEND + 1 
PEND + 2 

PEND + 5 

PEND + 9 

When the system is initialized (in INIT), the following values are inserted into the PAC tables. See Figure 36. 

Location 

PACT 100B 

PACT + 5 (PPTR) 0 105B 

PPTR (2nd table) 131B 117B 

PPTR (3rd table) 143B 131B 

PPTR (4th table) 155B 143B 

PPTR (5th table) 0 155B 

FPLST = 117S 

Note: Only the PPTR word of each table is shown. 

Figure 36. Initialization of PAC Tables 
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Note that the PPTR word of each table points to the loca­
tion of the PPTR word of the next available PAC table. The 
PPTR word of the last PAC table contains a zero indicating 
that there are no more available tables. 

In order to retrieve entries from the PAC table, there is a 
PACT pointer associated with each PAC table. The pointer 
for the currently active fork in the system is always stored 
into location PACPTR. The PACT pointer is a negative num­
ber that a Ilows the PAC table entries to be addressed using 
the end of the tables (see definition of PNEXT, PA, etc.) 
as the point of reference; 

When the system is initialized the Phantom User is assigned 
the first PAC table .. Location FPLST always contains the 
address of the PPTR word of the next available table. If the 
address of the PPTR word of an available table is known, the 
PACT pointer can easily be calculated. 

Considering the above example, the following values would 
be assigned at syst~m initialization: 

FPLST = 117B 

PUPACP = -62B = PACT pointer of phantom user 

When the phantom user is active, the following coding 
would retrieve his PAC table entries: 

LDX PUPACP 

INST LDA PA,2 Fetch PA word 

LDA PIM,2 Fetch PIM word 

The effective address of the instruction at INST would be: 

PA 164B 

(X) -62B PACT pointer of phantom user 

Effective Address = 164 -62 = 102B = Address of PA 
entry for phantom user 

When a user comes on the system or any fork is dec lared, a 
PAC table must be assigned. Coding very simi lar to the fol­
lowing is executed in subroutine GFK: 
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LDA FPLST Get point to a free table. 

SKG =0 Are there any free tables. 

BRU NOROOM 

SUB =PPTR Calculate PACT pointer. 

COPY AX,A Copy A to Xi clear A. 

XMA PPTR,2 Get pointer to next free table. 

STA FPLST FPLS T updated. 

STX TEMP Save PACT pointer 

Once the PACT pointer is assigned, it is stored into the 
PN EXT word of the fork previous to it on the scheduled 
queues or it is avai lable in the PDOWN or PFORK entries 
is the fork was di smissed to activate a lower fork. 

When a fork is terminated, the PAC table associated with 
the fork is returned to the free PACT list. Coding simi lar 
to the following is performed: 

LDX PACPTR Get pointer for this fork. 

COpy XA 

ADD =PPTR Get address of PPTR word of 
this table. 

XMA FPLST 

STA PPTR, 2 

Note that FPLST is pointing to the table that has just been 
released. PPTR of the table that has just been released is 
pointing to another free PAC table (i. e., as a fork termi­
nates the PAC table is added to the top of the list of free 
tables). 

The method that is used for the assignment of PAC tables is 
similar to the method used for the assigning of the job and 
fj Ie numbers. 

The TTNO table contains the chained list of free iob num­
bers. Location FULST contains the next available job num­
ber. The FA table and location FFLST are used in conjunc­
tion with the fi Ie numbers. 



APPENDIX G. INITIALIZATION OF SYSTEM AND ACTIVATION OF FIRST USER 

The dashed I ine represents the tel etype 
on interrupt 

EPU puts task on phantom user 

Bring in first 14K of Monitor. 

Read the INIT file from disc. 

In itial ize tabl es, arm tel etype interrupts, 
activate 2 phone lines, arm clock, enable 
interrupt system. 

Charge time to system overhead. 

Set a pointer to search QTI. 

Begin search ing a queue. 

Find an activatable fork. If all Os have 
been searched, go to PACGO. 

Initiate swap for this fork. Put fork on 
swap Q. 

Call swapper. Charge time to this user. 

Get th is fork off the schedul ed queues. 

Search swap Q for a fork whose memory is 
core resident. PUwill always have his memory. 

Take fork off swap Q. 

Verify that this fork has all his memory. 

Establ ish this fork·s environment. Activate 
him by a BRU* on PL word. 
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APPENDIX H. THE PHANTOM USER LOGIC 

Initialize pointer to search beginning of PUCT table. 

PUDMS 

Search PUCT tabl e for a task. 

PUCLST contains addresses of routines that determine whether 
PU can process a task; for example, it cannot process a rubout 
if NT bit set. 

Flow enters at PUACTl or PUACT to process a task. Remove 
task from PUCT. 

PUCSET contains addresses of the routines that perform the 
PU tasks. 

All PU routines return to NPUGO. PMT page is relabeled in. 
The task may have required the use of DISC or WPAGE. 

Put PU on QlI. 

Dismiss. Note that the PTEST word contains an activation 
condition of 4. 

Note: When the phantom user is activated it continues to execute unti I either no tasks are on PUCT, or it is unable 
at this time to process any of the tasks that remain on PUCT. 
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APPENDIX I. PHANTOM USER LOGIC TO PROCESS A TELETYPE ON INTERRUPT 

BRU* 
PUCLST,2 

BRU* 
PUCLST,2 

The activation code for the tt on interrupt = 6. 

Make sure 4 sec have elapsed since interrupt occurred. 4 sec delay allows for TTY 
carrier to become stable. 

PUNXT 
Attempt to process next PUCT entry if 4 sec 
have not elapsed. 

Remove task from PUCT tabl e. Decrement PUCTR. 

Location PUTST contains TNI2+ 1. 

Make sure data set is ready and carrier is stable. 

TIP is a general despatcher for tt on, off, rubout, and BRS 112. 

Get job number, get PAC table for Executive fork, set up PAC table parameters, zero 
PMT table, set PL word to TSONI, put Executive PAC table on QTI. 

Format for PUCT table entry for teletype on interrupt: 

Word a Pointer to next task on PUCT 

6 @ TNI2+ 1 

2 1 @ CN 

3 0 :Q) CN 

The 6 is the activation code used by PU logic. TNI2 + 1 is 
address of routine to process task. 

The 1 is used by the dispatcher at TIP. 

Teletype channel number. 
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APPENDIX J. FLOW REQUIRED TO INITIALIZE THE EXECUTIVE WHEN 
A USER LOGS ON THE SYSTEM 

When the phantom user processes a "teletype on" interrupt, the PAC table for the Executive fork is initialized and put on QTI. 
When the Executive fork is activated it begins execution at TSONI. 
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Get TS page for user, execute a BRU EXECI,4 to enter user mode. 

Sets up various parameters, allows 1-1/2 minutes for log on time. 
EXECI is the general entry point to the Executive from the Monitor. 

This is the general entry point after rubout. 

CR is general entry point to process Executive commands. The third pag~ is re­
labeled out since it is used mainly during logging on and off. Since user has not 
logged on a branch is taken to XENTER where the third page is relabeled in and a 
branch to ENTER occurs. 

Types "READY" and "PLEASE LOG IN". Reads AUD and file directory. Verifies 
log in parameters. 

This is the general entry point into CMNDS from CMND2. Third page relabeled 
out. 

Types the dash and begins to read the command. 

Interprets the command and takes appropriate action. 



CHRL 

SWAP 

SWPI 
through 
SWP41 

SWP2 

MA8 
through 
MA12 

SWP10 

SWP12 
through 
SWP36 

SWP15 
through 
SWP23 

or 

DCRL 

OMW 

OMR 

APPENDIX K. SUBROUTINE TRACE OF THE SWAPPER 

UPRL 

RTW 
RTC 

Load pseudo-relabeling into A, S, X. 

Decode pseudo-relabeling into SRT table. 

Pseudo Byte 

o 
SRT Entry 

40B 

Page in core Real page number including read-only 
bit (bits 18-23 of PM T) 

PM T entry on RAD 

SM T entry on RAD 

o @ PMT adr, 4 

o @ PMT adr, 5 

Lock page, reduce MAC for core resident pages. For pages that must be 
read, bui Id the following tables: 

SWT5 - RAD address (in bits 10-17) of page 

SWT14 - SRT entry of page 

SPT and SAT - These tables cross-reference each other. They allow 
the commands to be later inserted onto the RAD queue in a manner 
that is optimum for RAD access. 

Check MAC to determi ne if there are enough un locked pages to attempt to 
bring in this fork. 

Determine which pages will be swapped. The method for selection of 
pages is described in Chapter 5. The write commands are added to the 
SPT and SAT tables. SWT6 contains the first location in SWT5 that was 
not used by the read commands. 

SWT5 - Contains PMT/SM T entry of page to be swapped 

SWT 14 - Contains RM T entry of page to be swapped 

If a read-only (RO) page is released, the in-use bit (bit 0 of RMT) is reset 
so that later the system knows that it can put a request on the RAD queue 
to read into this page without waiting for the previous contents to be writ­
ten out. Bit 0 (on RAD) of the PMT entry that currently corresponds to this 
page is set. 

The current position of the RAD is obta ined in order to pull commands from 
SPT and SAT in an optimum manner. 

The RAD requests are built from the information in the SPT, SAT, SWT14, 
and SWT5 tables. A RAD read calls OMR while a RAD write calls OMW. 
The system distinguishes reads from writes by the SWT6 pointer. If a read 
and write command refer to the same page, the write command is entered 
onto the RAD queue before the read command. This is accomplished by 
exam ining bit 0 (in use) of RM T. Th is bi t is reset after a write command 
is added to read queue. 

Add write command to RAD queue. Lock page while RAD I/O is active. 

Adjust bits 0, I, and 2 of RMT appropriately. If call for activation, insert 
swap queue (SWQ) pointer into RM T and adjust page count word of SWQ. 
The real page number is inserted into PMT and bit a of PMT is reset. If the 
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RTC 

RST 
RTS 

SWP3 
PTRL 

PKRL 

CHRL+7 

LABEL 
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RDR 

call was from MGET (DROBlT of PMT set), RTC is not called since no 
read is required. 

Add read command to RAD queue. Lock page whi Ie RAD I/O is active. 

RST is co lied when a II the commands are on RAD Q. Start the RAD. Do 
not wait for I/O to complete if call was for activation. Otherwise wait 
and exit skipping if error occurred. 

PTRL calls PKRL to form the 3 hardware relabeling registers in A, B, and X. 
The read-only bit is set for all the bytes. 

SWAP exits skipping if successful. 

The rea I relabel ing is stored into SRRL 1, SRRL2, and SRRL3. An exit is 
taken if this was a call for activation. Otherwise the TS page is marked 
as being not read-only. The Monitor accesses the TS page and Monitor 
mapping does not include a read-only bit. The hardware relabeling is 
then set. 



APPENDIX L. THE DISC LOGIC 

The software initiates disc I/O by first placing an entry on­
to the disc queue (ORQ). Each entry on the disc queue re­
quires three locations. The format of a disc queue entry is 
shown in Figure 37. 

The disc drivers wi II add an entry to ORQ at the location 
indicated by EOCl. location NOCl contains the count 
(minus one) of the number of commands that are on the disc 
queue and are ready for the disc interrupt routine to process. 
The disc driver wi II increment N DCl when it adds an entry 
and the disc interrupt routine (IDM) wi II decrement N DCl 
when it processes an entry. IDM will sequentially pull com­
mands off of DRQ and execute them unti I N DCl has the 
va I ue -1. At this point there are no more commands on 
ORQ that are ready to be executed. 

Word 0 Disc Address 

0 7\8 23 
1 FN Rea I Core Address 

2 R \ ETIME\ EN I Word Count 

o 1 56 89 23 

FN File number 

ETIME Estimate of the time (clock ticks) that 
this operation should require 

EN Index to the post-processing error routine 
that th is operation should use 

R 1 for write, 0 for read command 

Figure 37. A Disc Queue Entry 

Since both the disc drivers and the disc interrupt routine 
a Iter the contents of NDCl, the drivers must disable the 
interrupts while NDCL is being adjusted. To make this pro­
cess more efficient, the variable OTXS 1 is implemented. 
Suppose the driver wished to perform an operation that re­
quired the adding of two commands to DRQ. The driver 
would add both commands to DRQ and increment OTXS 1 
each time a command was added. Then the driver would 
disable the interrupts, adjust NDCl by the value indicated 
by DTXS 1, and restore DTXS 1 to a -1. Thus OTXS 1 con­
tains the number of commands (minus 1 ) that the driver has 
added to DRQ for any given operation. 

The disc interrupt routine is entered in two ways: (IDMRET 
indicates how IDM was entered.) 

1. as a response to an interrupt (IDMRET = -1) 

2. as a subroutine called by a disc driver (IDMRET=O) 

If the disc is inactive, the driver must not only add an 
entry to DRQ, but also initiate the disc I/O by calling 
IDM. 

DRQ 

IDCl1 - The I/O 
transmission for this 
entry is currently 
being processed. 

IDCl - The I/o for 
th is entry wi II be 
initiated when the 
interrupt for IDCl 1 
is received. 

- EDC L - The disc 
drivers wi II add an 
entry at th is 
location. 

There are 3 words per entry. 
DRQ is dimensioned for NDRQ entries. 

Figure 38. The Disc Queue (DRQ) 

When I DM is entered as a response to an interrupt, the fol­
lowing occurs: 

1. The I/O for the next entry ( if any) on DRQ wi II be 
initiated. This entry is pointed to by IDCL. 

2. The post-processing, i. e., error check, release locked 
pages, etc., will be done on the entry for which the 
interrupt was received. This entry is pointed to by 
IDCll. 

When IDM is entered as a subroutine call, IDCLl will equal 
-1. The I/O for the first entry will be initiated and IOCLl 
will point to this entry. The next entry (ifany) will be 
set up (the POT words will be contructed), and pointed 
to by IDCL. 

When 10M has finished executing all the requests on DRQ, 
IDCLl will be set to -1. 
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Remove indirec 
ADR bit from 
memory O. 

Store transfer 
vector in BSX. 

SYSPOP mark 
word (MEM 0) 
to SBRSRT. 

Restore A & X 
registers. 

Execute 
transfer 
(BRU" BSX) 
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no 

yes 

APPENDIX M. BRS lOGIC FLOW 

Set PQU word 
to full time 
+X6 

Restore A 
Set PACT 

register. 
pseudo rei 
to 60011000,0 

PACPTR to Set PACT PL to 

X register. 0010003+lower 
9 bi ts of BST war 

Execute 
transfer 
(EXU BSX). 

Set PTAB to X5, 
EXECL panic 
address & job 
number. 

Set up PA, PB 
& PX for new 
fork. 

Save old param-
eters UBRL 1, 
UBRL2, UBA, 
UBB, UBL&UBX. 

Restore SYSPOP 
mark word 
(MEM 0). 

Set B to Exec 
BRS activation 
condo 

yes 

TRAPB 

yes 

Dismiss until 
PAC table 
available 

yes 

Set PACT 
pseudo rei 
to 60011200,0 

tSMT entry: 10'" FLTIO file 

12'" GSBR file 



APPENDIX N. TRACE OF THE SUBROUTINES WHICH ARE CALLED BY 
THE BRS 1 (MONOPN) IN ORDER TO OPEN THE DISC 

MONOPN 

BIO 

BIS 

BIG 

BGET 

DRMOPN 

SSET 

DTC 

DTF 

DTS 

DTA 

DTZ 

IDM 

DTP 

Get a TS page buffer. 

Dispatch on OPN DEV table. 

The following path is taken (in DRMOPN) to open an old fi Ie. 

Get rea I address of buffer. 

Put command to read index block on disc queue. 

Set file number and index to error routine in disc queue entry. 

Increment count of number of commands on disc queue. 

This routine called only to start the disc if the disc is currently inactive. 

Reset DTXSI variable. 

The following path is taken (in DRMOPN) to open a new file. 

Allocate a disc block for the Index Block. 

Zero the area of TS buffer that the Index Block wi II occupy. 

APPENDIX O. SUBROUTINE TRACE FOR B 10 FLOW WHEN THE 
DEVICE, IS THE DISC ON INPUT 

101 

GPW 

GPWD 

ED 

BSET 

MPDSC 

DRMSI 

DTC 

DRF 

DTS 

IDM 

DTP 

NIODMS 

MPPACT 

IODMS 

POPDMS 

Block input/output. 

Return buffer address and FD word. 

Transfer all available words. 

BIG is entered when the data block in the buffer is empty. 

Find out it is the disc. 

Set up arguments for ED. 

Get buffer pointer and drive device. 

Get buffer address. 

Map in the disc page. 

Compute disc address. 

Put command on DRQ. 

Set file number, interrupt index in DRQ. 

Update DRQ command counts. 

Start disc (if currently inactive). 

Reset command count. 

Ca lis: 

Map in PMT page. 

MakeupPTESTword: 11 @ FD+filenmbr. 

Dismiss fork. 
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APPENDIX P. SUBROUTINE TRACE FOR THE LOGOUT COMMAND 

I 
LOGOUT 

TIP 

OFFINT 

LGOUT3 

OFDUM 

XDUMP 

OFINT2 

OFINT1 

KILL 6 

BRS 8 

MKFD 

WRACT 

TIMER 

BRs 14 

BRS 4 

BRs 112 

Use BRS 121 to release memory of PMT entry 61 and following. 

Close all files. 

Output updated fi Ie directory to disc. 

Write system accounting. 

Print elapsed time message. 

Wait unti I elapsed time message is printed. 

Release Ts page. 

The BRS 112 releases the job number, resets TTYASG and WERIs, re leases PAC table for the Executive, 
removes any tasks that this teletype has on the PU queue, and finally puts a task on PU (the same as the 
te I etype ON interrupt) to set up an Executive for th is user. The system wi II set up an Executive fork 
and allow the user to relog on provided that he has not hung up. Also, a check is made to see if the 
operator has issued the SHUT DOWN command. If so, the teletype wi II be deactivated. 

APPENDIX Q. SUBROUTINE FLOW FOR THE PHANTOM USER TASK 
WHICH PROCESSES A TELETYPE OFF INTERRUPT 

TFIP 

BRS 14 

BRs 4 

BRS 112 

KILL 6 
BRs 8 
MKFD 
WRACT 

HFK Get PACPTR of Executive fork. 

RFK Set panic tables for entire forking structure. 

TFK Release all PAC table in forking structure except Executive fork. The Executive fork is put 
on QIO. 

CLIB Clear input TTY buffer. 

CLOB Clear output TTY buffer. 

TFIP gives the Executive fork an immediate activation condition and sets the PL word to loca­
tion OFFINT which is in the Executive. 

Decide if user is still logged on system. 

The following path is taken in OFFINT if the user is not logged on the system. 

Release Ts page 

See subroutine trace of LOGOUT command (Appendix 0). 

The following path is taken in OFFINT if the user is logged on the system. 

Clear sWOFF. 

Initialize for using /$/ Dump file. 

Check to see if user has a /$/ file. If so, the dump is taken. 

Go to LGOUT3 
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APPENDIX R. AUTOMATIC RESTART 

While the time sharing system is operating, some conditions 
can occur which cause the system to "crash". When the 
system crashes the MO NCR (Monitor Crash) routine is 
entered. The Monitor wi II execute a BRM MO NCR if sys­
tem tables or pointers are altered t spurious interrupts occur, 
a trap occurs due to watchdog timer runout, etc. Also, the 
operator can force a system crash by toggling breakpoint 4. 

If the system is executing in an infinite loop while in 
Monitor mode, no dismissals will occurt and thus' no users 
(including the phantom user) are activated. In this event, 
the operator is forced to toggle breakpoint 4. 

[f breakpoint 3 is set when MO NCR is entered, the system 
will execute an unconditional branch to itself (BRU * ). The 
operator can cl ear this condition and allow the system to 
restart automatically, or, run the DSWAP utility program. 
Note that the DSWAP routine can store the crash (the cur­
rent contents of the first 32K of core) on the system arm posi­
tions of discs zero and one. If the system is reinitialized by 
using DSWAP, all of the users currently logged onto the sys­
tem are disconnected and their current program environment 
is lost. 

If breakpoint 3 is reset when MO NCR is entered, the system 
attempts an automatic restart that wi II save the current pro­
gram envi ronment of all the users. In the event of a crash, 
the system returns to each user at the Executive level and 
outputs the message: SYSTEM RESTARTED. The user can 
continue execution in the subsystem in use prior to the crash 
by using the CONTINUE command. He should recover the 
program environment that existed the last time he was in the 
command mode of the subsystem. In general, the restart 
capabi I ity allows program recovery to the same extent as 
that available when using a /$/ file to recover from a tele­
type disconnect. 

The automatic restart code first disarms, disabl es, and cl ears 
all interrupts. If any write commands remain on the RAD 
queue, these are performed (using non-interrupt I/O) since 
the swapper has already marked these pages as being RAD 
resident in the SMT/PMT entries. If any read commands 
remain on the queue, the operation is not performed, but 
the RMT and SMT/PMT entries are properly adjusted. 

Real page 12B is written (if necessary) to the appropriate 
RAD location since the initialization page (see Appendix 
E for a description of INIT, the initialization page) must 
be read into this page. Page 12B is relabeled into virtual 
page 7 of the Monitor for relabeling and a branch to loca­
tion RESTRT, which is in INIT, occurs. 

At RESTRT, any pages which are marked "not read only" in 
the RMT tabl e, are written to the appropriate location on 
the RAD. The pages are marked as being RAD resident in 
the corresponding PMT entries. At th is time, a copy of all 
user pages should be on the RAD. 

The following system information is moved to high core: 
COMPG file, TTNO, PUCT, PMT file (includes PMT, 
SMT, PACT tables, and scheduler queues), and miscellane­
ous associated pointers. 

If breakpoint 2 is set, the first 32K of core (the crash) is 
saved on discs zero and one. A new copy of the first 14K 
of the Monitor is then read from the appropriate disc. The 
initialization then proceeds in the normal manner except 
that new copies of DISC and WPAGE are not read into core. 
This saves the disc bit map and alleviates the requirement 
of running the MAP program. 

The tables previously saved in high core are now moved to 
their appropriate locations. The contents of real page zero 
are moved to high core since each user's TS page must be 
read into these locations. 

The scheduled queues are now checked and if any irregu­
larity is detected an appropriate message is output to the con­
sole teletype. A new copy of the scheduled queues is estab­
lished and the phantom user is placed onto QTI. 

Next, the phantom user (PUCT) queue is scanned. If it is 
intact, all tasks except teletype on/off tasks are removed. 
If it is not intact, a message is output to the console tele­
type, and a new PUCT queue which contains no tasks is 
constructed. 

Next, each PAC table is examined. A PAC table is asso­
ciated with an Executive fork, a subsidiary fork, or is not 
in use. The first PAC table in the array should belong to 
the phantom user (job number zero). 

When an Executive PACT is encountered, the TS page is 
read into core. If the user has a disc file open for output 
(and either the data block or index block has been changed), 
the checksum word is destroyed and the index block written 
out to the disc. This action is necessary to preserve the in­
tegrity of the disc bit map. The checksum is destroyed to 
insure that the user is cognizant of the fact that his file was 
not compl ete Iy written when the crash occured. A scan is 
now made through the hierarchy of forks. All the subsidiary 
PAC tables are given an activation condition of "dead" and 
returned to the free PACT list. If a fork has its panic table 
in the TS page, the panic table entries are initialized from 
values in the PAC table and the PB and PX arrays in the TS 
page. This allows the user to successfully execute the CON­
TINUE or BRANCH command once the system is restarted. 
Next, the TS page buffers are all marked as being available 
and the forking structure is shown to consist of only the Exe­
cutive fork. The PAC table for the Executive is initialized 
and placed onto QTI. 

Note that once the Executive PAC table is found, the asso­
ciated forking structure is entirely processed. Since the job 
number is available in each PAC table, an array named JOB 
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(indexed by job number) is maintained during restart. When 
a forking structure has been examined, the appropriate JOB 
table entry is marked to indicate that the processing of this 
job has been campi eted. 

When the PAC table for a subsidiary fork is found during 
the PACT array scan, the job number is extracted and the 
table JOB is checked to see if this particular job has been 
processed. If so, an error has occurred since this PACT 
should have been marked as "dead" when the job was pro­
cessed. An appropriate error message is then output. If 
the job has not been processed, the PACT pointer for this 
PAC tabl e is stored into an array named TBL 1. If the forking 
structure for this job is intact, the PACT pointer will be re­
moved from TBL Lwhen the Executive fork is found. Thus, if 
any PACT pointer remains in TBll after the scan of all the 
PAC tables is completed, a PAC table has been lost and 
an error message is typed. 

When the entire PAC table array has been examined, the 
system is ready to be restarted. Page zero is restored, the 
RAD bit map is constructed, the error counters are zeroed, 
the interrupt system is enabled, the real time clock is 
enabled, and a branch to the scheduler is taken. 

The system wi II not attempt to restart automatically if the 
MO NCR routine is entered whi Ie RAD queue pointers are 
being adjusted. These pointers are adjusted by the RAD 
driver and RAD interrupt routine. In this case, memory is 
in a state of flux and it is impossible to reconstruct the 
RMT and PMT/SMT tables so that they properly refl ect the 
previous state of memory. In this case, the system will 
loop in an unconditional branch to itself, and the operator 
must use the DSWAP routine to restart. 

The restart will also be unsuccessful if successive RAD errors 
are encountered during the attempted reinitializati'on. In 
this case, the crash was, probably due to hardware malfunc­
tion. 

Following is a list of the error messages which may be out­
put to the logging teletype during restart. 

A. ILLEGAL RMT XXXXXXXX. The octal contents of the 
RMT entry are printed. The RMT entry contained an 
SMT tabl e address which was marked not read on Iy. 

B. CANT WRITE RAD, ADDRESS XXXXXXXX. The address 
output is the actual RAD address. Unrecoverable RAD 
errors occurred whi Ie attempting to restart. 

C. ILLEGAL PMT ENTRY XXXXXXXX. The octal con­
tents of the PMT entry are printed. The entry contains 
an illegal RAD address. 

D. CHECK SCHED QUEUES. The same PACT pointer is 
on the queues twice, or a fork is both running and on 
the queues, etc. 

E. CHECK PUCT LIST. The phantom user task I ist is im­
properly chained, contains dupl icate entri es, etc. 

F. PU IS LOST. The system has deleted or in some other 
way destroyed the phantom user fork. 
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G. lOST PACTS: 

XXXXXXXX 

XXXXXXXX 

The PACT pointers are output in octal two's comple­
ment. These are PAC tables which the system considers 
to be in use (i. e., the PTEST word does not have a 
dead activation cond ition) but they cannot be attached 
to any user's forking structure. 

H. (REAL) = XXXXXXXX. Contents of cell REAL at the 
time of the crash. Verify that this word is not nega­
tive. 

I. XXXXXXXX HAS JOB NMBR ZERO. The PACT pointer 
printed is associated with job number zero. This con­
dition is illegal only if the parent fork is not the 
phantom user. 

J. XXXXXXXX HAS NO PARENTS. Same condition as 
described in case G. 

K. 2 TOP EXECS FOR JOB XX. Two Executive forks are 
associated with the same job number. 

L. TS PAGE MISSING FOR JOB XX. The Exec fork for 
this job has subsidiary forks but the TS page is lost. 
This is due to an illegal RAD address in byte 60B 
of the PMT or to the hardware dropping the "TS page 
assigned bit" from the PAC tabl e. 

M. CANT READ RAD, ADDRESS: XXXXXXXX. Self 
explanatory. 

N. RAD MAP CONFLICT AT XXXXXXXX. Two PMT 
entries point to the same location on the RAD. 

O. CANT WRITE DISC, ADDRESS: XXXXXXXX. Self 
explanatory. The restart program writes the disc 
while attempting to destroy the checksum in user 
files which are currently open for output. In this 
case, the disc bit map may be invalid. 

P. RESTARTED JO B XX. Automatic restart of this user 
was impossible because his TS page was lost or it 
was impossible to output his index block to the disc. 
This user will receive the "PlEASE lOGON" mess­
age since the system was unable to preserve his pro­
gram environment. 

Q. TN XXX 

NU XXX 

etc. 

All the non-zero PSP counters are output. The counters 
are then zeroed after this message is output. 


