






































































































































































































































































































































































































































































































































































































































































OPERATION ,-

1. If dynamic loading has been indicated, a call is made to DYNALOAD for each seg­
ment to GETMAIN sufficient space and set LOCCT appropriately. 

2. The routine begins its operation with a test of card type. If the card being processed 
is not an ESD card, the routine branches to the TXT Card Routine; otherwise, proc­
essing continues in this routine. 

3. The routine tests for ESD Type 0 card. If the card is an ESD Type 0, the routine 
branches to the ESD Type 0 Card Routine; otherwise, processing continues in this 
routine. 

4. The routine then branches to location ESDOO in the ESD �T�y�~� 2 Card Routine if an 
absolute loading process is indicated; otherwise, processing continues in this 
routine •. The routine at location ESDOO determines whether there is'more than one 
entry on the ESD Type 2 card. If there is another entry, the ESDOO routine returns 
control to location CA3A1 for further processing (repeating operation 2, above); 
if not, the ESDOO routine branches to location RD in the Initial and Resume Loading 
Routine to get another card. 

EXITS - This routine exits to several routines. These are: 

1. Location C4AA1, an entry point in the TXT Card Routine. This exit occurs when 
the card being processed is not an ESD card. 

2. Location C3AA3, an entry point in the ESD Type 0 Card Routine. This exit occurs 
when the card being processed is an ESD Type 0 card. 

3. The ESD Type 1 Card Routine. This exit occurs when the card being processed is 
an ESD Type 1 card. 

4. Location ESDOO, an entry point in the ESD'Type 2 Card Routine. This exit occurs 
when the card being processed is not an. ESD Type 0 card and the loading process is 
absolute. 

5. Location C3AH1, an entry point in the ESD Type 2 Card Routine. This exit occurs 
when the card being processed is an ESD Type 2 card. 

6. Location PRVESD in the ESD Type 5 and 6 Card Routine, when the card is a 
pseudo-register. 

7. Location COMESD in the ESD Type 5 and 6 Card Routine, when the card is type 
common. 

8. Location BADCRD in the REFTBL Search Routine, when the card is invalid. 
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ESD Type 0 Card Routine - C3AA3 

FUNCTION - This routine makes Reference Table and ESID Table entries for the card­
specified control section. 

ENTRY - 'This routine has one entry point, location C3AA3. The routine is entered 
froIll- the ESD Card Analysis Routine. 

OPERATION -

1. This routine first determines whether a Reference Table (REFTBL) entry has 
already been established for the card-specified control section. To do this, the 
routine links to the REFTBL Search Routine. The ESD Type 0 Card Routine's sub­
sequent operation depends on whether there already is a REFTBL entry for this 
control section. If there is such an entry, processing continues with operation 4, 
below; if there is not, the REFTBL Search Routine places the name of this control 
section in REFTBL, and processing continues with operation 2, below. 

2. The routine obtains the card-specified control section length and performs operation 
3, below. 

3. The routine links to location C2AJl in the ICS Card Routine and returns to C3AD4 to 
obtain the current storage address of the control section from the REFTBL entry, 
inserts the REFTBL entry position-(N - where this is the Nth REFTBL entry) in the 
card-specified ESID Table location, and calculates the difference between the cur­
rent (relocated) address of the control section and its card-specified (assembled) 
address. This difference is the relocation factor; it is placed in the REFTBL entry 
for this control section. 

4. The entry found in the REFTBL is examined to determine whether it had been de­
fined by a COMMON. If so, it is converted from a COMMON to a CSECT and per­
forms operation 3 above. 

5. If the entry had not been defined previously by an ESD Type 0, processing continues 
at step 3. 

6. If the entry had been defined previously other than as COMMON, LDRIO is called 
via ERRORM, to print a warning message, "DUPLICATE IDENTIFIER". The entry, 
in the ESID table is set negative so that the CSECT will be skipped (that is, not 
loaded) by the TXT and RLD processing routines. 
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ESD TYPE 1 Card Routine - ENTESD 

FUNCTION - This routine establishes a Reference Table entry for the entry point spec­
ified on the ESD card, unless such an entry already exists. 

ENTRY - This routine is entered from the ESD Card Analysis Routine. 

OPERATIONS -

1. This routine first links to the REFADR routine in order to obtain the relocation factor 
of the card-specified entry point's control section. If the corresponding CSECT's 
ESD type 0 has not been processed yet, a warning is printed and a relocation factor 
is assumed. This can occur if the ENTRY card precedes the START or CSECT card. 

2. The routine then adds the relocation factor and the card -specified entry point 
address; the swn is the current storage address of the entry point. 

3. The routine links to the REFTBL Search Routine to find whether there is already a 
REFTBLentry for the card-specified entry point name. If such an entry exists, the 
routine performs operation 4, below. If there is no entry, the routine performs 
operation 5 , below. 

4. Upon finding a REFTBL entry that has been previously defined for the card-specified 
name, the routine then compares the REFTBL-specified current storage address 
with the address computed in operation 2, above. If the addresses are different, 
the routine branches to the LDRIO routine (Duplicate Symbol Error); if the addresses 
are the same, the routine branches to location RD in the Initial and Resume Loading 
Routine to read another card. Otherwise, it is assumed that the REFTBL entry was 
created as a result of previously encountered external references to the entry. The 
ADDEF routine is called to resolve the previous external references and adjust the 
REFTBL entry. The entry point name and address are printed by calling LDRIO. 

5. If there is no REFTBL entry for the card-specified entry point name: the routine 
makes such an entry and branches to the LDRIO routine. 

ESD Type 2 Card Routine - C3AHI 

FUNCTION - This routine makes the proper ESID Table entry for the card-specified 
external name and places that name's assigned address (ORG2) in the reference table 
relocation factor for that name. 

ENTRIES - This routine has two entry pOints, location C3AHl and location ESDOO. 
Location C3AHI is entered from the ESD Card Analysis Routine; this occurs when an 
ESD Type 2 card is being processed. Location ESDOO is entered from: 
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1. The ESD Card Analysis Routine, when the card being processed is an ESD Type 2, 
and an absolute loading process is indicated. 

2. The ESD Type 0 Card Routine and ESD Type 1 Card Routine, as the last step in each 
of these routines. 

OPERATION -

1. When this routine is entered at location C3AH1, it first links to the REFTBL Search 
Routine to determine whether there is a REFTBL entry for the card-specified ex­
ternal name. If none is found, the REFTBL Search Routine branches to the LDRIO 
routine, which generates an error message; otherwise, the ESD Type 2 Card Routine 
continues processing with operation 2, below. 

2. The routine next places the REFTBL entry's position-key in the ESID Table. If the 
entry has already been defined by means of an ESD Type 0, 1, 5, or 6, processing 
continues at step 4. Otherwise, continue at step 3. 

3. The relocated address is placed in the RELFAC entry in the external name's 
REFTBL entry. 

4. The ESD Type 2 card Routine then determines (at location ESDOO) whether there is 
another entry on the ESD card. If there is another entry, the routine branches to 
location CA3A1 in the ESD Card Analysis Routine for further processing of this card; 
otherwise, the routine branches to location RD in the Initial and Resume Loading 
Routine. 

EXITS - This routine exits to location CA3A1 in the ESD Card Analysis Routine if there 
is another entry on the ESD card being processed, and exits to location RD in the Initial 
and Resume Loading Routine if the ESD card requi res no further processing. 

ESD Type 4 Routine - PC 

FUNCTION - This routine makes Reference Table and ESIDTAB entries for private 
code CSECT. 

OPERATIONS - The ESD Type 4 Card Routine: 

2. 
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The routine LDRSYM is called to generate a unique character string nwnber of the 
form 00000001, which is left in the external data area NXTSYM; it is greater in 
value than previously generated symbol. 

The CSECT is then processed as a normal Type 0 ESD with the above assigned name. 



ESD Types 5 and 6 Card Routine - PRVESD and COMESD 

FUNCTION - This routine makes Reference Table and ESIDTAB entries for common 
and pseudo-register ESD's. 

OPERATION - The ESD Type 5 and 6 Card routine: 

1. Links to ESIDINC in the ESD Type 0 Card Routine, to update the number of ESIDTAB 
entries. 

2. Links to the REFTBL Search Routine to determine whether a Reference Table 
(REFTAB) entry has already been created. If there is no entry, the REFTBL 
Search Routine places the name of the item in the REFTBL. 

3. If the REFTBL Search Routine had to create an entry for the item, the ESD Type 5 
and 6 Card Routine indexes it in the ESIDTAB, enters the length and alignment in the 
entry, indicates whether it is a PR or common, and branches to ESDOO in the ESD 
Type 2 Card Routine to determine whet.~er the card contains additional ESDI s to be 
processed. If the entry is a PR, the ESD Type 5 and 6 Card Routine enters its dis­
placement and length in the REFTBL before branching to ESDOO. 

4. If the REFTBL already contained an entry, the ESD Type 5 and 6 Card Routine 
indexes it in the ESIDTAB, checks alignment and branches to ESDOO. 

Note: The PR alignment is coded and placed into the REFTBL. It is an error to 
encounter more restrictive alignment PR than previously defined. 

TXT Card Routine - C4AAI 

FUNCTION - This routine has two functions: address inspection and placing text in 
storage. 

ENTRIES - This routine has three entry points: location C4AAl, which is entered from 
the ESD Card Analysis Routine, and lo~ations REPENT and APRl, which are entered 
from the REP Card Routine for address inspection. 

OPERATIONS -

1. This routine begins its operation with a test of card type. If the card being proc­
essed is not a TXT-card, the routine branches to the REP Card Routine; otherwise, 
processing continues in this routine. 

2. The routine then determines how many bytes of text are to be placed in storage, and 
finds whether the loading process is absolute or relocating. If the loading process 
is absolute, the routine performs operation 4, below; if relocating, the routine per­
forms operation 3. 
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3. If the ESIDTAB entry was negative, this is a duplicate CSECT and processing 
branches to RD. Otherwise, the routine links to the REFADR Routine to obtain the 
relocation factor of the current control segment. 

4. The routine then adds the relocation factor (0, if the loading process is absolute) and 
the card-specified storage address. The result is the address at which the text 
must be stored. This routine also determines whether the address is such that the 
text, when loaded starting at that address, will overlay the loader or the Reference 
Table. If a loader overlay or a Reference Table overlay is found, the routine 
branches to the LDRIO Routine. If neither condition is detected, the routine pro­
ceeds with address inspection. 

5. The routine then determines whether an address has already been saved for possible 
use as the end-of-load branch address. If an address has been saved, the routine 
performs operation 7; if not, the routine performs operation 6. 

6. The routine determines whether the text address is below location 128. If the ad­
dress is below location 128, it should not be saved for use as a possible end-of-load 
branch address, and the routine performs operation 7; otherwise the routine saves 
the address and then performs operation 7. 

7. The routine then stores the text at the address specified (absolute or relocated) and 
branches to location RD in the Initial and Resume Loading Routine to read another 
card. 

EXITS - The routine exits to two locations, as follows: 

1. The routine exits to location RD in the Initial and Resume Loading Routine if it is 
being used to process a TXT card. 

2. The routine exits to location APRIL in the REP Card Routine if it is being used for 
REP card address inspection. 

REP Card Routine - C4AA3 

FUNCTION - This routine places text corrections in storage. 

ENTRY - This routine has one entry point, location C4AA3. The routine is entered 
from the TXT Card Routine. 

OPERATION -

1. This routine begins its operation with a test of card type. If the card being proc­
essed is not a REP card, the routine branches to the RLD Card Routine; otherwise, 
processing continues in this routine. 
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2. The routine then links to the HEXB Conversion Routine to convert the REP card­
specified correction address from hexadecimal to binary. 

3. The routine then links to the HEXB Conversion Routine again to convert the REP 
card-specified ESID from hexadecimal to binary. 

4. The routine then determines whether the two-byte correction being processed is the 
first such correction on the REP card. If it is the first correction, the routine 
performs operation 5, below; otherwise, the routine performs operation 6, below. 

5. When the routine is processing the first correction, it links to location REPENT in 
the TXT Card Routine, where the REP card-specified correction address is in­
spected for loader overlay and for end-of-Ioad branch-address saving; in addition, 
if the loading process is relocating, the relocated address is calculated and checked 
for Reference Table overlay. The routine then performs operation 7, below. 

6. When the correction being processed is not the first such correction on the REP 
card, the routine branches to location APR! in the TXT Card Routine for address 
inspection. 

7. The routine then links to the HEXB Conversion Routine to convert the correction 
from hexadecimal to binary, places the correction in storage at the absolute (card­
specified) or relocated address, and determines whether there is another correction 
entry on the REP card. If there is another entry, the routine repeats its proc­
essing from operation 4, above; otherwise, the routine branches to location RD in 
the Initial and Resume Loading Routine. 

EXITS - This routine exits, when all the REP-card corrections have been processed, to 
location RD in the Initial and Resume Loading routine. 

RLD Card Routine - C5AAI 

FUNC TION - This routine processes RLD cards, which are produced by the assembler 
when it encounters address constants within the program being assembled. This routine 
places the current storage address (absolute or relocated) of a given defined symbol or 
expression into the storage location indicated by the assembler. The routine must calcu­
late the proper value of the defined symbol or expression and the proper address at 
which to store that value. 

ENTRY - This routine has one entry point, location C5AA1. The routine is entered 
from the REP Card Routine. 

OPERATION -

1. This routine begins its operation with a test of card type. If the card being proc­
essed is not an RLD card, the routine branches to the END Card Routine; otherwise, 
processing continues in this routine. 
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2. The routine next determines whether the loading process is absolute or relocating. 
If absolute, the routine branches to location RD in the Initial and Resume Loading 
routine; if relocating, the routine continues processing the RLD card. 

3. The routine uses the Relocation Header (RH ESID) on the card to obtain the current 
address (absolute or relocated) of the symbol referred to by the RLD card. This 
address is found in the Relocation Factor section of the proper Reference Table 
entry. If the RH ESID is 0, the routine branches to the LDRIO Routine (Invalid 
ESD). 

4. The routine uses the Position Header (PH ESID) on the card to obtain the relocation 
factor of the control segment in which the Define Constant assembler instruction 
occurred. If the PH ESID is 0, the routine branches to BADCRD in the REFTBL 
Search Routine (Invalid ESID). If the ESIDTAB entry is negative (Duplicate CSECT), 
the RLD entry is skipped. 

5. The routine next decrements the card-specified byte count by 4 and tests it for 0. 
If the count is now 0, the routine branches to location RD in the Initial and Resume 
LQading Routine; otherwise, processing continues in this routine. 

6. The routine determines the length, in bytes, of the address constant referred to in 
the RLD card. This length is specified on the RLD card. 

7. The routine sets up an instruction (which will place the specified address value in 
storage at the specified address) by inserting the proper number in the Move in­
struction. This number is the address constant's byte-length. 

8. The routine then adds the relocation factor obtained in operation 4, above (reloca­
tion factor of the control segment in which the current address of the symbol must 
be stored), and the card-specified address. The sum is the current address of the 
location at which the symbol address must be stored. 

9. The routine then computes the arithmetic value (symbol address or expression value) 
that must be placed in storage at the address calculated in operation 8, above, and 
places that value at the indicated address. If the value is undefined, the routine 
branches to location APOINT, where the constant is added to a string of constants 
that are to be defined later. 

10. The routine again decrements the byte count (of information on the RLD card) and 
tests the result for zero. If the result is zero, the routine branches to location RD 
in the Initial and Resume Loading Routine; otherwise, processing continues in this 
routine. 

11. The routine next checks the continuation flag, a part of the data placed on the RLD 
card by the assembler. If the flag is on, the routine repeats its processing for a 
new address only; the processing is repeated from operation 5, above. If the flag 
is off, the routine repeats its processing for a new symbol; the processing is re­
peated from operation 3, above. 

EXITS - This routine exits to location RD in the Initial and Resume Loading Routine. 
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END Card Routine - C6AA1 

FUNCTION - This routine saves the END card address under certain circumstances, 
an.d il1iti,:tlizes the loader to load another control segment. 

ENTRY - This routine has one entry point, location C6AA1. The routine is entered 
from the RLD Card Routine. 

OPERATION -

1. This routine begins its operation with a test of card type. H the card being proc­
essed is not an END card, the routine branches to the LDT Card Routine; otherwise, 
processing continues in this routine. 

2. The routine then determines whether the END card contains an addresso H the 
card contains no address, the routine performs operation 7, below; otherwise, the 
routine performs operation 3. 

3. The routine next checks the end-address-saved switcho If this switch is on, an 
address has already been saved, and the routine performs operation 7. If the 
switch is off, the routine performs operation 4. 

4. The routine determines whether the loading process is absolute or relocating. H 
the loading process is absolute, the routine performs operation 6; otherwise, the 
routine performs operation 5. 

5. The routine links to the REFADR routine to obtain the current relocation factor, 
and adds this factor to the card-specified address. 

6. The routine stores the address (absolute or relocated) in area BRAD, for possible 
use at the end-of-Ioad transfer of control to the problem' program. 

7. The routine then clears the ESID Table, sets t..~e absolute load flag on, and branches 
to the location specified in a general register (see Exits). 

EXITS - This routine exits to the location specified in a general register. This may be 
either of two locations, as follows: 

1. Location RD in the Initial and Resume Loading Routine. This exit occurs when the 
END Card Routine is processing an END card. 

2. The location in the LDT Card Routine that is specified by that routine's linkage to 
the END Card Routine. This exit occurs when the LDT Card Routine entered this 
routine to clear the ESID Table and set the absolute load flag on. 
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LDT Card Routine - C6ACl 

FUNCTION - This routine determines the address at which the loaded program is to 
begin execution and transfers control to that address, terminating the loading process. 

ENTRY - The routine is entered at C6ACl from the END Card Routine. 

OPERATIONS - The LDT Card Routine: 

1. Tests the card type. If the card is not an LDT card, the routine branches to the 
Control Card Routine; otherwise, processing continues in this routine. 

2. Determines whether the LDT card contains a name. If there is a name, the routine 
performs operation 3; otherwise, the routine proceeds to operation 4. 

3. Links to the Reference Table Search Routine to determine whether there is an entry 
in REFTBL for the name specified in the LDT card. If there is no entry for the 
name, the Reference Table Search Routine branches to the Disk and Type Output 
routine, which generates an error message. If an entry is found, the address of the 
entry is returned to the LDT Card routine, which stores it in the end of load branch 
address save area (BRAD). 

4. Determines (at LIBGO) whether the library search has been suppressed. If the 
search has not been suppressed and there are missing subroutines to be read in, 
control passes to the LIBE program, which searches the specified libraries. If a 
needed entry is found in the library, processing continues at location NXTRD. 
Otherwise, processing continues at step 6. 

5. If the ENTRY control card had been encountered, the start address is set to the 
specified entry-address (if it was found). Otherwise, the previously determined 
start address is used. 

6. If any undefined symbols were referenced without specification as nonobligatory on 
a LIBRARY card, the names are printed as a warning to the user. 

7. Tests (at N03) for the XEQ option. If it was specified, control is passed to the Begin 
Execution Routine (XEQQ). If it was not specified, the libraries are closed (at N03), 
free storage is released, and control is returned to the loaded program. 
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Control Card Routine - CTLCRDI 

FUNCTION - This routine handles the ENTRY and LIBRARY control cards. 

ENTRY - This routine has one entry point, location CTLCRD1. The routine is entered 
from the LDT Card Routine. 

OPERATIONS -

1. The CMS function SCAN is called to parse the card. 

2. If the card is not an ENTRY or LIBRARY card, the routine determines whether the 
SH"nr option (suppress printing of invalid card images) was specified. If printing is 
suppressed, control passes to RD in the Initial and Resume Loading Routine, where 
a..'1other card is read. If printing is not suppressed, control passes to the Disk and 
Type Output Routine (LDRIO), where the invalid card image is printed in the load 
map. If the card is a valid control card, processing continues. 

ENTRY Card: 

3. If the ENTRY name is already defined in REFTBL, its REFTBL address is placed 
in ENTADR. Otherwise, a new entry is made in REFTBL, indicating an undefined 
external reference (to be resolved by later input or library search), and ti1l.S 
REFTBL entry's address is placed in ENTADR. 

4. The control card is printed by calling LDRIO via CTLCRD; it then exits to RD. 

LIBRARY Card: 

5. Only nonobligatory reference LIBRARY cards are handled; any other form is con­
sidered an invalid card. 

6. Each entry-point name is individually isolated and is searched for in the REFTBL. 
If it has already been loaded and defined, nothing is done and the next entry-point 
name is processed. Otherwise, the nonobligatory bit is set in the flag byte of the 
REFTBL entry. 

7. Processing continues at step 4. 
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REFADR Routine 

FUNCTION - This routine computes the storage address of a given entry in the Refer­
ence Table. 

ENTRY - This routine has one entry point, location REF ADR. The routine is entered 
from several of the routines within the loader. 

OPERATION -

1. The routine first obtains, from the indicated ESID Table entry, the position (n) of 
the given entry within the Reference Table (where the given entry is the nth 
REFTBL entry). 

2. The routine then multiplies n by 16 (the number of bytes in each REFTBL entry) and 
subtracts this result from the starting address of the Reference Table. The starting 
address of the Reference Table is held in area TBLREF; this address is the highest 
address in storage, and the Reference Table is always built downward from that 
address. 

3. The result of the subtraction in operation 2, above, is the storage address of the 
given Reference Table entry. If there is no ESD for the entry, the routine prints a 
warning by calling LDRIO via INVESD and assumes "next available location" as 
CSECT address; otherwise, this routine returns to the location specified by the 
calling routine. 

PRSERCH Routine 

FUNCTION - This routine compares each Reference Table entry name with the given 
name, determining first, whether there is an entry for that name and second, what the 
storage address of that entry is. 

ENTRY - This routine is initially entered at PRSERCH, and subsequently at location 
SERCR. The routine is entered from several routines within the loader. 

OPERATION -

1. This routine begins its operation by obtaining the nwnber of entries currently in the 
Reference Table (this number is contained in area TBLCT), the size of a Reference 
Table entry (16 bytes), and the starting address of the Reference Table (always the 
highest address in storage, contained in area TBLREF). 

2. The routine then checks the number of entries in the Reference Table. If the num­
ber is 0, the routine performs operation 5, below; otherwise, the routine performs 
operation 3. 
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3. The routine next determines the address of the first (or next) Reference Table entry 
to have its name checked, increments by one the count it is keeping of name com­
pari sons , and compares the given name with the name contained in that entry. If 
the names are identical, PRSERCH branches to the location specified in the routine 
that linked to it. PRSERCH then returns the address of the REFTBL entry; other­
wise, PRSERCH performs operation 4. 

4. The routine then determines whether there is another Reference Table entry to be 
checked. If there is none, the routine performs operation 5; if there is another, 
the routine decrements by one the number of entries remaining and repeats its oper­
ation starting with operation 3. 

5. If all the entries have been checked~ and none contains the given name for which this 
routine is searching, the routine increments by one the count it is keeping of name 
comparisons, places that new value in area TBLCT, moves the given name to form 
a new Reference Table entry, and returns to the calling program. 

EXITS - This routine exits to either of two locations, both of which are specified by the 
routine that linked to this routine. The first location is that specified, in the event that 
an entry for the given name is found; the second location is that specified, in the event 
that such an entry is not found. 

HEXB Conversion Subroutine 

FUNCTION - This subroutine converts a specified number of characters of hexadecimal 
data to binary form. 

ENTRIES - This routine has one entry point, location HEXB. The routine may be 
entered from: 

1. The REP Card Routine, for conversion of an address or of a text correction, or 

2. Any of several routines within the loader, for conversion of hexadecimal data. 

OPERATION -

1. In a series of tests beginning at location Ll, the routine determines whether the first 
hexadecimal character to be converted is a valid numeric, a valid alphabetic, or an 
invalid character. 

2. If operation 1 indicates that the character is a valid numeric character (0-9), the 
routine converts the hexadecimal character to binary by clearing its high-order 
(leftmost) four bits. The routine then performs operation 5, below. 
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3. If operation 1 indicates that the character is a valid alphabetic character (A-F), the 
routine converts the hexadecimal character to binary by subtracting a constant from 
the character. The routine then performs operation 5, below. 

4. If operation 1 indicates that the character is invalid, the routine branches to loca­
tion BADeRD in the REFTBL Search Routine. 

5. When the routine has converted a valid numeric or valid alphabetic character to 
binary form, it shifts the general register in which it returns the entire converted 
number four bits to the left and inserts the converted digit in the vacant low-order 
(rightmost) four bits of that register. 

6. The routine then determines whether it has converted all the characters that were 
passed to it for conversion. If it has not, it branches within itself to location Ll 
and repeats the conversion process for the next character; otherwise, it returns to 
the calling routine. 

EXIT - This routine has two exits: 

1. If the routine encounters an invalid hexadecimal character, it exits to BADeRD, in 
the REFTBL Search Routine. 

2. If the routine encounters no invalid hexadecimal character during the process of 
converting the entire specified number, it exits to the address contained in location 
RETT. This address is the return address specified by the loader routine or prob­
lem program that linked to this routine. 

Start Execution Routine - XEQQ 

FUNC TION - This routine begins execution of programs loaded into core. It is called 
by the START command or the LOAD, USE, or REUSE commands, if the XEQ option was 
specified with them. 

OPERA TIONS - The Start Execution Routine receives control from the START command 
or the LDT Card Routine if the XEQ option was specified. The Start Execution routine: 

1. Initializes free storage. 

2. Calls the Disk and Type Output program (LDRIO) to print a storage map header for 
COMMON, if the REFTBL contains any common entries. 

3. Searches the BE FTBL for entries with a nonzero flag (COMMON, CXD, PB, and 
references to undefined symbols). 
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(a) A pointer to a PR entry is placed in a separate table depending upon PR align­
ment: byte, halfword, fullword, or double-word. 



(b) A CXD entry is marked "undefined" for later processing and a pointer placed. in 
special CXD table. 

(c) A COMMON is defined at the next available load location and the location counter 
(LOCCT) is increased by the length of the COMMON. References to the COM­
Ivl0N are processed by calling ADDEF. The name, address, and lengt..~ of the 
COMMON are printed by calling LDRIO via CMVAL. 

(d) A reference to an undefined symbol is replaced by a value of zero by calling 
ADDEF. 

4. After scanning entire REFTBL, the Disk and Type Output program (LDRIO) is 
called to print a storage map header for PR's, if there are any pseudo-register 
entries in the REFTBL. The name, value, and length. of each PR (they were defined 
earlier when ESD was first encountered) are printed as well as the CXD request, 
which can only be deterulined after all PR's have been assigned. 

5. The starting address for execution is then determined: by entry-point name if sup­
plied, by START command or by the start execution address (in BRAD) set by first 
program loaded, END card, LDT card, or ENTRY control card. 

6. (a) If actual execution is suppressed, for example, by specifying START (NO) com­
mand, the library is closed, load map closed, free storage released, and con­
trol returned to caller. Otherwise, execution is performed by step 6(b). 

(b) The message "EXECUTION BEGINS" is printed, GETMAIN/FREEMAIN storage 
is initialized, save area set in register 13, and control transferred to loaded 
program via LPSW. 

Disk and Type Output Routine - LDRIO 

FUNCTION - The LDRIO routine creates the load map on disk and types it out at the 
terminal; it performs disk and typewriter output for the LDR. 

OPERATION - The LDRIO routine is entered by several CMS routines. At each entry, 
it writes data for the map on disk (unless the NOMAP option has been specified by the 
user). If the user has specified the TYPE option, LDRIO types out the map at the user's 
terminal. 

At the end of loading, LDRIO closes the map file and returns control to the user. 
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Library Search Routine - LIBEPACK 

FUNCTION - The LIBEPACK routine has several entries to set up core-resident 
library directories, release these directories, and search the directorieso 

OPERATION -

Initialization Entry: 

1. A special storage area is allocated and initialized. 

2. The nwnber of libraries specified either by GLOBAL TXTLIB command or LmE 
option is determined and the names processed. 

3. For each library, sufficient storage is allocated to hold its directory and then its 
directory is read into main storage. 

Release Entry: 

For each library, steps 1 and 2 are performed. 

1. The TXTLm file is closed via FINIS. 

2. The main storage area that holds a copy of its directory is released via FRET. 

3. The LIBEPACK special storage area is released via FRET. 

Search Entry: 

1. The reference table (REFTBL) is searched for occurrences of undefined references; 
if none are found, it returns to caller. 

2. If undefined reference is found, each library's core-resident directory is searched 
for the required entry-point. If entry cannot be found, control passes to step 1 
continuing the search of REFTBL, otherwise, to step 3. 

3. The file read pointer and parameter list are set to point to the library and card 
that correspond to the beginning of the CSECT deck that contains the desired entry­
point. Control is returned to caller via special return that continues the loading 
process from specified file. 
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Relevant Loader Data Bases 

NAME - SWS Flag Byte 

Bit Number 

o (80) 
1 (40) 
2 (20) 
3 (10) 
4 (08) 
5 (04) 
6 (02) 
7 (01) 

NAME - CONS Flag Byte 

Bit Nmnber 

1 (40) 
2 (20) 
3 (10) 
4 (08) 
5 (04) 

NAME - FLAGS Flag Byte 

Bit Number 

4 (08) 
5 (04) 
6 (02) 
7 (01) 

Meaning 

Absolute load 
TXT cards processed 
SLC card being processed 
END card processed 
REP card being processed 
not processing first ESD field on ESD card 
do not print illegal cards (SINV) 
do not print REP cards (SREP) 

Meaning 

no map option specified (NOMAP) 
PR entries exist 
CO:rvIMON entries exist 
online ioad map (TYPE) 
do not erase old load map (USE, REUSE, START) 

Meaning 

LIBEPACK has been initialized 
Close LIBE call in process 
Undefined references exist in REFTBL 
LIBE search suppressed. 

The next 3 bytes are a pointer to LIBEPACK storage area if it has been initialized 
(bit 4). 

NAME - ESD Card Codes (col. 25 ••• ) 

Code Meaning 

00 SD (CSECT or START) 
01 LD (ENTRY) 
02 ER (EXTRN) 
04 PC (Private Code) 
05 CM (COMMON) 
06 XD (Pseudo-Register) 
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ESIDTB Entry 

The ESD ID Table (ESIDTB) is constructed separately for each TEXT deck processed by 
the loader. The ESIDTB produces a correspondence between ESD ID numbers (used on 
RLb cards) and entries in the loader reference table (REFrBL) as specified by the 
ESD cards. Thus, the ESIDTB is constructed while processing the ESD cards. It is 
then used in order to process the TXT and RLD cards later in the TEXT deck. 

The ESIDTB is treated as an array and is accessed by using the ID number as an index. 
Each ESIDTB entry is 16 bits long: 

Bits 

o 

1 

2-3 

4-15 

Meaning 

If 1, this entry corresponds to a CSECT that has been 
previously defined. All TXT cards and RLD cards re­
ferring to this CSECT in this TEXT deck should be 
ignored. 

If 1, this entry corresponds to a CSECT definition (SD). 

Unused. 

REFrBL entry number (e.g. 1,2,3, ••• ) 

Bit 1 is very crucial since it is necessary to use the VALUE field of the REFTBL if 
the ID corresponds to an ER, CM, or PR; but, the INFO field of the REFrBL entry 
must be used if the ID corresponds to an SD. 

NAME - REFrBL Entry 

Byte Name Meaning 

0-7 NAME Symbolic Name 
8 FLAG Flag Byte 
9-11 INFO Necessary Information 
12 Unused (must be zero) 
13-15 VALUE Value of Symbol 
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NAME - REFTBL Entry Flag Byte Codes 

Code Translation Action Routine Meaning 

7C 00 XBYTE PR byte align 
7D 01 XHALF PR halfword align 
7E 03 XFULL PR fullword align 
7F 07 XDBL PR doubleword align 
80 05 XUNDEF Undefine symbol 
81 04 XCXD CXD 
82 02 XCOMSET COMMON 
90 06 NIBLK N onobligatoI"""j lli"ldefined 

NAME - REFrBL Info and Value Fields 

Symbol Type INFO Field 

SD (CSECT or START) Relocation -factor 

LD (ENTRY) zero 

GM (COM]\1 ON) Length (max) 

PR (Pseduo-Register) Length (e.g. 4) 

PC (Private Code) Relocation -factor 

symbol 

VALUE Field 

Absolute Address 

Absolute Address 

Absolute Address 

Assigned Value 
(starting from 0) 

Absolute Address 

Entries may be created in the loader reference table prior to the actual defining of 
the symbol. For example, an entry is created for a symbol if it is referenced by 
means of an EXTRN (ER) even if the symbol has not yet been defined nor even its 
type known. Furthermore, Common (CM) is not assigned absolute addresses until 
immediately prior to the start of execution by the START command. 

These circumstances are determined by the setting of the Flag Byte; if the symbol's 
value has not yet been defined, the VALUE field specifies the address of a Pat.ch 
Control Block (PCB). 
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NAME - Patch Control Block (PCB) 

These are allocated from free storage and pointed at from REFTBL entries or other 
PCB's. 

Byte 

0-3 

4 - 7 
8 - 11 

12 
13 - 15 

Meaning 

Value of constant [for example, A(EXTRN+4) results in 
constant = 4 ] 

Pointer to first such address constant. 
Pointer to last such address constant. 
Flag byte 
Pointer to next PCB for same external symbol but different 

constant, or zero. 

All address constant locations in loaded program for undefined symbols are placed on 
PCB chains. 

NAME - LIBEPACK storage Area 

0-3 
4 - 7 
8 - 11 

12 - 15 
16 - 23 
24 - 27 
28 - 31 
32 - 35 
36 - 39 
40 - 111 
112-175 

NAME - ESD Card Format 
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Column 

1 
2-4 
5-10 
11-12 
13-14 
15-16 
17-64 

(17-24) 
(25) 
(26-28) 
(29) 
(30-32) 

Meaning 

Number of libraries (present max = 8) 
TBLCNT 
Updated TBLCNT during search 
TBLREF, address of REFTBL 
Library name 
Length of dictionary in doublewords 
First location of dictionary in core 
"12" [constant] 
Last location of dictionary in core 
Field 16-39 repeated 3 times for other 3 libraries 
Register save area 

Meaning 

12-2-9 punch 
ESD 
Blank 
Variable field count 
Blank 
ESDID for first SD, XD, CM, PC, or ER 
Variable field, repeated 1 to 3 times 

Name 
ESD type code 
Address 
Alignment for XD, otherwise blank 
Length, LDID, or blank 



NAME - TXT Card Format 

Column 

1 
2-4 
5 
6-8 
9-10 
11-12 
13-14 
15-16 
17-72 

NAME - RLD Card Format 

Column 

1 
2-4 
5-10 
11-12 
13-16 
17-72 

(17-18) 
(19-20) 
(21) 
(22-24) 

Meaning 

12-2-9 punch 
TXT 
Blank 
Relative address of first data on card 
Blank 
Byte count 
Blank 
ESDID 
56-byte field 

Meaning 

12-2-9 punch 
RLD 
Blank 
Data field count 
Blank 
Data field 

Position ESDID 
Relocation ESDID 
Flag byte 
Address to be relocated 
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SECTION 6: ClVIS BATCH MONITOR 

The CMS Batch Monitor is a method of providing a high-speed background batch job en­
vironment in a CMS machine. A job stream, consisting of batch control cards (BCC) , 
source decks to be compiled and/or object decks to be loaded and executed, and data, is 
placed in the input device - the tape at address 185, or the card reader at OOC. Assem­
ble, Fortran, pL/I and any legitimate CMS command may be executed in the batch en­
vironment. 

The batch nucleus is constructed by replacing the DEBUG text deck in the normal CMS 
nucleus with text decks of: 

BATCH 
BATBOMB 
BATDECC 
BATJCB 
BAT LIST 
BATPRES 
BATSCTL 
IPL 

main control routine 
ABEND routine 
decode standard OS JCL 
CSECT of standard system values 
data set management 
data set management 
main I/o interface management 
initial-program -load command 

A batch machine should be set up in ep's virtual machine directory to consist of: 

normal unit record equipment, 
core size desired, 
terminal, 
normal CMS system disk 190, 
normal CMS user disk 191, 
small work disk for batch nucleus only. 

The batch virtual machine is logged into CP as any other virtual CMS machine. The 
difference is solely in the construction of the nucleus and the subsequent activity. 

The batch nucleus must be available on a disk other than the normal system disk. Once 
the batch nucleus is IPL'ed, disk-resident commands are read from the normal CMS 
System Disk, 190. 

After IPL'ing the batch nucleus, BATCH responds with READY. The START command 
must then be given from the console. BATCH transfers to BATSCTL to determine the 
input device - tape 185, if ready; if not ready, it defaults to the card reader. If there is 
a job stream in the input device it will be processed until the input device indicates an 
EOF, at which time the message "END OF JOB STREAM" is typed. 

During processing, if a program interrupt occurs, BATBOMB receives control and in­
itiates a core dump to the output device. 

Between each I I JOB card, the batch nucleus re-IPL's itself, and issues a LOGIN 
NO _ UFD command to its P-disk. Notice, no data files will be retained on the P-disk 
during job transition. 
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Since all activity is initiated by control cards, no terminal input is necessary, and the 
normal CMS conversational routines are not entered. 

At the end of the job stream, Batch will enter an enabled wait state. It waits for an 
interrupt from its input device. A device-end interrupt on the virtual card reader may be 
caused by XFER'ing a card deck to batch virtual machine. In other words, jobs may be 
sent from any user's virtual machine to Batch. 

It is also possible to run Batch in the CP disconnect mode. To supplement the above 
discussion, refer to the CP-67/CMS Installation Guide (GH20-0857) and CP-67/CMS 
User's Guide (GH20-0859) for an explanation of DISCONNECT and XFER. 

The routine BATCH is entered from INITSUB, if the value V(BATCH) is nonzero. This 
is a method used throughout the CMS nucleus to determine whether BATCH is operating. 
Another method is to test the $BAT-bit in the word EXECSWT in SWITCH. BATCH sets 
this bit on (X'Ol')to signal that the Batch Monitor nucleus is operating. 

On the initial start-up, a READY message is typed. Upon receiving a START command 
from the console, the routine BATSCTL is entered to determine the input device. 
BA').'SCTL does all I/o processing peculiar to Batch; card I/O, printer output, etc. CMS 
will still manipulate the basic disk file I/O. 

From the OOC the function card is scanned, and the appropriate routine given control -
ASSEMBLY, FORTRAN, LOAD, GO, DATA, PRINT/PUNCH, etc. For a COMMAND 
card, the operand becomes the subject of an SVC to CMS; that is the operand is assumed 
to be any valid CMS command. Within the CMS normal I/O packages, tests are made 
to determine whether Batch is active. If so, for any I/O, control is passed to BATSCTL. 

The routine BATBOMB will output a core dump if a program check occurs; BAT LIST 
will print or punch the CMS file, which is the operand of a PRINT or PUNCH control 
card. BAT JCB contains program dependent constants; for example, a time limit per 
job may be set. BATPRES will write a eMS iile onto the Batch P-disk from data sets 
in the input device. 
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APPENDIX A: CMS FILE NAlVIING CONVENTIONS 

To make the filenames of CMS source routines more meaningful to the system pro­
grammer responsible for maintaining CMS, a naming convention has been established. 
A routine's function and relationship to other routines will consequently be identified 
by prefixes and suffixes. The naming conventions are: 

device dependent routines prefixed by a code denoting the physical device type: 
e. g., DISK, CONsole, etc. 

device interrupt handlers suffixed by "INT": CONINT 

software interrupts prefixed by "INT": INTSVC 

simulators of OS functions prefixed by , 'SO": SOQSAM 

miscellaneous routines of similar functions prefixed by the same code: 
FREESYS, FREEXTND 

device input/output executors suffixed by "10": TAPEIO 

The following chart will show: 

1. the filename of the source SYSIN deck 

2. the internal entry point(s) or START card label if dissimilar from the 
filename 

3. how the routine is used: 

N - nucleus resident 
NI - nucleus resident during the IPL procedure only - then no longer 

needed 
NS - nucleus reSident, sharable code 
D - disk resident module 
DC - component of a disk resident module 
T - transient module 

4. relationship between Version 3 Level 0 and Version 3 Levell with respect 
to the individual routine: 

S - same, routine is unchanged 
U - updated, the update deck that was used to generate the current 

version of the routine will be supplied. 
UN - updated and renamed. The newly named update deck will be supplied. 

Note: the Version 3 Level 0 source and the Version 3 Levell source 
- prior to applying the update - are identical 

R - replacement, complete substitute for the mentioned Version 3 source 
routines 
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RN - rename, the filename of the Version 3 Level 0 source deck was 
changed. 

N - new 

5. a brief comment about each function 

Internal Relation 
External Entry vis a vis 
Filename Point Usage Ver 3.0 Functions 

$ T U execution initiator 
ABBREV N S abbreviation processor 
ACTLKP NS U determine active files 
ADTLKP NS U determine available disks 
ALTER T U change file identification 
AS MDIRT DC R-ASMDIRT ASSEMBLER auxiliary 

directory 
ASSEMBLE D R-ASSEMBLE, 

ASMREAL 
ASMAOl, ASSEMBLER interface 
ASMA02 
ASMA03, 
ASMAFIND 

BATBOMB N S batch monitor component 
BATCH N U batch monitor component 
BATDECC N S batch monitor component 
BATJCB N S batch monitor component 
BAT LIST N S batch monitor component 
BATPRES N S batch monitor component 
BATSCTL N S batch monitor component 
CARDIO CARDRDPH N S reader/punch executor 
CEDIT D U editor for large files 
CLOSIO N S close executor for Unit 

Record Equipment 
CMSCARE T N auxiliary command module 
CMSCONF CPFUNCTN T U virtual CP console function 

executor 
CMSFORM FORMAT D U disk formattor 
CMSIPL IPL T S C MS IP L invoker 
CMSTIME NS R-CMSTIME virtual time accounter 
CNVTFV CVTFV D RN-CVTFV convert fixed/variable 
CNVT26 D S convert 026/029 
COMBINE D R-COMBINE fi Ie manipulator 
COMPARE D U file matchmaker 
CONATTN ATTN NS UN-ATTN attention handler 
CONINT CONSI NS UN-CONINT console interrupts 
CONREAD WAITRD NS UN-WAITRD console input 
CONWAIT NS U console wait 
CONWRITE TYPE NS UN-TYPLIN console write 
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Internal Relation 
External Entry vis a vis 
Filename Point Usage Ver 3.0 Functions 

DEBDUIvlF N N debug dump executor 
DEBUG N U problem determination aide 
DISK D U disk utility 
DISKINT N UN-DIOSECT disk interrupts 
DISKIO RDTK/WRTK NS UN-DIO disk I/O executor 
DUMPRST DUMPREST D S dump/restore utility 
DUMPD D S dump disk utility 
DUl\1:PF D S dump file utility 
ECHO D S terminal tester 
EDIT D U editor 
EDITDUAL NS U file eradicator 
ERASE NS U file eradicator 
EXEC NS U exec bootstrap 
EXECTOR D U exec work module 
FILEDEF T R-FILEDEF define file routine 
FINIS NS U file deactivator 
FORDIRT DC R-FORTDIRT FORTRAN auxiliary directory 
FORTRAN D R-FORTRAN, FORTRAN interface 

FORTIO, 
FREESYS FREE/FRET NS UN-CMSFREE system free storage 
FREEXTN EXTEND N UN-CMSEXTND system free storage 
FSTLKP NS U file lookup 
FUNCTAB NS R-FUNCTAB internal function table 
GENDIRT T S aUxiliary direct generator 

LOADMOD/ 
GENMOD GENMOD NS U module manipulator 
GLOBAL T R-GLOBAL library governess 
HNDINT T S handle I/O interrupts 
HNDSVC T S handle SVC interrupts 
IADT NS U in it Active Disk Tables 
INIT N U initializer 
INITIPL TRANSAR, NI R-LAST, 

IPLDISK IPLDISK reads C MS from disk 
INITB67 BARE67 NI R-BARE67 bare CPU initial processor 
INITSUB NI U sub-initializer 
INITSYS SYSGEN NI RN-SYSGEN initializes S-disk 
INTEXT EXTINT NS UN-CMSEXTIT external interrupt 
INTIO IOINT NS UN-CMSIOIT I/O interrupt 
INTMACH MCHINT NS N machine interrupt 
INTPROG PRGINT NS R-CMSPRGIT program interrupt 
INTSECT N N interrupts work area 
INTSVC SVCINT NS R-CMSSVCIT SVC interrupt 
IOFRTAB N N disk tables 
IOERR N N I/O error processor 
IONUTAB D N I/O error tables 
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Internal Relation 
External Entry vis a vis 
Filename Point Usage Vel' 3.0 Functions 

IXCBLTP DC S FORTRAN library 
IXCCMS DC U FORTRAN library 
IXCDEF DC S FORTRAN library 
IXCDEFTB DC S FORTRAN library 
IXCDSD DC U FORTRAN library 
IXCFREM DC S FORTRAN library 
IXCGETP DC S FORTRAN library 
IXCRENM DC S FORTRAN library 
IXCRERD DC S FORTRAN library 
IXCTAP DC S FORTRAN library 
IXECMS DC R-IXECMS P L/I library 
IXECLOK DC R-IXECLOK PL/I library 
IXEFILE DC R-IXEFILE PL/I library 
LDR NS U relocatable loader 
LDRIO N R-LDRlO loader I/O executor 
LDRLIBE N R-LDRLIBE loader library processor 
LDRSUBS N R-LDRSUBS loader subroutine 
LDRSYM GETSYM N RN-GETSYM loader symbols 
LISTF T S list files 
LOAD N U load initiator 
LOG N U maintain disk direct 
LOGIN T U login a disk 
MACUB D U macro library 
MAPPRT D U nucleus map 
MOD MAP T U module map 
NUCON N R-NUCONTS nucleus constants 
NUDVEXT N N I/O device tables 
NUSECT N N nucleus work section 
OFFUNE T R-OFFLINE file utility 
OSTAPE D S tape-file utility 
OVERRIDE D U override executor 
OVERSUB DC UN-JASOVER override executor 
PLI D R-PL/I PL/I interface 
PLIDIRT DC U PL/I aUxiliary directory 
POINT NS S sys file manipulator 
PRINTF T S print files 
PRlNTIO PRINTR NS UN-PRINTR printer executor 
QQTRK NS S track manager 
RDBUF NS U basic read executor 
READFST DC U login module 
READMFD DC U login module 
RELEASE T U release user disk 
RELUFD DC U login module 
SCAN N U decipher input lines 
SCSFOR DC S script module 
SCSLNK DC S script module 
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Internal Helation 
External Entry vis a vis 
Filename Point Usage Ver 3. ° Functions -
SCSPRT SCRIPT D S script processor 
SOABEND N N ABSTD *sim of OS ABEND 
SOBDAM NS N *sim of BDAM 
SOBSAM NS R-RDWR *sim of BSAM 
SOCNTRL NS R-NTPT, CHECK *sim of NOTE/POINT/CHECK 
SOEOB NS N *sim of end-of-block 
SOLINKS NS UN-LINKAGE *sim of control transfers 
SO MAIN NS RN-STORAGE *sim of SVC 4, 5, 10 
SOOPCL NS R-OPEN *sim of SVC 19, 20, 22: 23 
SOQSAM NS R-GET *sim of GET, PUT 
SORT D U sort data within files 
SORTREE DC S sort module 
SORTSRCH DC S sort module 
SOSVCNU NS N *sim of misc SVC in nucleus 
SOSVCTR T R-SVCCARE *sim of misc SVC in transient 
SOSVCT2 T N-SVCCARE *sim of misc SVC in tran-

sient (con' 
SPLIT D U file utility 
START N S commence execution 
STATDSK STAT T U disk statistician 
STATE NS U file lookup 
SYN T U synonym processor 
TAPE D U tape utility 
TAPEIO T S tape I/O executor 
TAPRINT D S Ii sting tape utility 
TPCOPY D S copy tapes 
TRAP N S interrupt trap 
TRKLKP NS S track management 
TXT LIB D U library processor 
UPDATE D U file utility 
UPDISK NS U disk management 
USE N U load initiator 
WAIT NS S I/O wait 
WRBUF NS U basic write executor 
WRTAPE D U tape write utility 

* "sim of" means "CMS simulation of the OS function " 
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APPENDIX B: CMS DIRECTORY 

DISK-RESIDENT ROUTINES 

Each eMS MODULE is the result of LOAD'ing the TEXT (Object) deck of one or more 
source programs, and then executing the GENMOD command. The following is a brief 
description of eMS MODULE's and the TEXT routines they contain. 

MODULE FUNCTION TEXT COMMENTS 

ALTER change file identification ALTER transient 

ASSEMBLE interface, I/O processor ASSEMBLE, see "ASMGEND" 
IEUASM, 
ASMDIRT 

BRUIN interface, language BRUIN, see BRUIN section 
processor BRUINTXT in PLM 

CEDIT file editor CEDIT unlimited file size 
EDITDUAL 

CNVT26 026-029 converter CNVT26 

COMBINE file concatenation COMBINE 

COMPARE file comparison COMPARE 

CVTFV fixed-variable converter CNVTFV 

DISK file util ity DISK transient 

DUMPD disk dump DUMPD 

DUMPF file dump DUMPF 

DUMPREST dump/restore DMPRST can be ~t'3..,rt-3.lone 

ECHO console test ECHO 

EDIT file editor EDIT, in-core editor 
EDITDUAL 

EXECTOR EXEC work routine EXECTOR relocatable module 

FORMAT disk organizer CMSFORM 
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MODULE FUNCTION TEXT COMlVIENTS 

FORTRAN interface, I/O handler FORTRAN, see "FORTGEND" 
FORTOUT, 
FORDIRT 

GENDIRT system programmer use GENDIRT used to complete 
only auxiliary directories 

(trans i ent) 

GLOBAL designate libraries GLOBAL transient 

HNDINT alternate I/O interrupt HNDINT transient 
processors 

HNDSVC alternate SVC handling HNDSVC transient 
routines 

IPL disk load simulator CMSIPL transient 

LISTF display user disk contents LISTF, transient 

M..ACLIB macro library manipulator MACLIB 

MAPPRT nucleus load map MAPPRT 

MODMAP module load map MODMAP transient 

OFFLINE unit record utility OFFLINE, transient 

OVERRIDE SVC tracing processor OVERRIDE, relocatable module 
OVERSUB 

PU interface, I/O handler PU, see "PUGEND" 
PLIDIRT 

PRINTF display file DFTNTF transient 

RELEASE release disk RELEASE transient 
no longer needed 

SCRIPT script processor SCSPRT, 
SCSLNK, 
SCSFOR 

SNOBOL string processor SPL1-
ASM,INT, 
EXT,FRE, 
lOS, CTL 
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MODULE FUNCTION 

SORT sort utility 

SPLIT file division 

STAT disk accounting 

SOSVCTR disk resident OS SVC 
simulation routines 

SOSVCT2 disk resident OS SVC 
simulation routines 

TAPE tape utility 

TAPEIO tape I/O processor 

TAPR.INT print tape assembly listings 

TPCOPY tape duplicator 

TXTLIB text library manipulator 

UPDATE file changer 

WRTAPE create listings tape 

TEXT 

SORT, 
SORTREE 
SORTSRCH 

SPLIT 

STATDSK 

SOSVCTR 

SOSVCT2 

TAPE 

TAPEIO 

TAPRINT 

TPCOPY 

TXTLIB 

UPDATE 

WRTAPE 

COMMENTS 

transient 

transient 

transient 

transient 

must have used 
LTAPE option 

maintain SOURCE 
code 

tape read only by 
TAPRINT 

Note: A series of E:A"'EC procedures entitled "nnnGEND" is used to produce modules 
and overlay structures for all CMS commands and language processors: 

CMSGEND 
ASMGEND 
FORTGEND 
PLIGEND 

- entire CMS command structure 
- Assembler 
- Fortran 

PL/I 

Also, each language processor will invoke other modules: 

ASSEMBLER - all modules prefixed: "lEU" 
FORTRAN - all modules prefixed: "lEY" 
PLI - all modules prefixed: "IEM" 

NUCLEUS ROUTINES 

The core-resident CMS nucleus consists of many routines. The object (TEXT) decks of 
all these routines are contained in the file "NUCLEUS type", where 'type' is the version 
identification (for example, 3. 1). Filename is the CMS identifier of the Object deck. 
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START is the label on the internal START card for the routine. Filename names are 
only given if different from the START label. 

FILENAME START COMMENTS 
(if dissimilar) 

ABBREV synonym or short-name verification 

ABSTD ABEND abnormal job termination 

ACTLKP active file table lookup 

ADTLKP active disk table lookup 

ATTN stack input lines 

INITB67 BARE MACH bare machine initiator 

BATCH Batch monitor control 

CARDIO CARDRD card I/O utility 

CHCK BSAM I/O function 

CLOSIO terminate unit record activity 

CMSTIME CMSTIMER time statistics 

CONSI console, interrupt 

CONWAIFJ clear console activity 

DEBUG programmer aid 

DISKINT DISK disk interrupt handler 

DSKERR disk error handler 

ERASE eradicate disk files 

EXEC command initiator 

FREEXTN EXTEND system free storage handler 

CMSEXTIT EXTINT external interrupt handler 

FCBTAB file control block table 

FINIS close out active I/O blocks 
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FILENAME START COMMENTS 
(if dissimilar) 

FREESYS FREE system free storage 

FREEIJST work area 

FSTLKP file search 

FUNCTAB index of nucleus commands 

FVS file management storage 

GENMOD write modules 

GET QSAM simulator 

GETSYM obtain variable symbol 

IADT initial active disk table 

INIT user /terminal interface 

INITSUB initial nucleus at login 

INTIO 10INT I/O interrupt handler 

IPLDISK reads/writes loadable nucleus 

LDR XEQQ relocatable loader 

LDRIO loader I/O uiility 

LDRSUBS loader utility routines 

LDRLIBE LIBE loader library search 

SOLINKS XCTL simulation for SVC 6, 7, 8, 9, 3 

LOAD loader initiator command 

LOG activate file maintenance 

NTPT BSAM I/O function 

NUCON NUCON nucleus constants, SYSREF device 
table 

OPEN activate data control blocks 
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FILENAME START COMMENTS 
(if dissimilar) 

POINT CMS file management 

INTPROG PRGINT program interrupt handler 

PRINTR printer I/O utility 

QQTRK assigns FCL blocks 

RDBUF basic file read operation 

DISKIO ADTK eMS disk JiO executor 

RDWR BSAM simulator 

READFST read FST 

READMFD read MFD 

RELUFD release UFD 

SCAN aiign input iine 

STORAGE simulation of SVC 4, 5, 10 

START execution 

STATE verify file existence 

SVCFREE path-way to FREE 

INTSVC SVCINT SVC interrupt handler 

SVeSECT data section for sve calls 

SWITCH data control section 

SYSGEN system directory initializer 

TPUST I/O data list for tape routines 

TRAP external interrupt user routines 

INITIPL TRANSAR end-of-nucleus storage 

TRKLKP track allocation 

TYPE output terminal I/O 
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FILENAME START COMMENTS 
(if dissimilar) 

UPDISK update UFD onto disk 

USE loader continuation 

WAIT CMS I/o interrupt handler 

WAITRD issues terminal read 

WAITREG dummy section 

OVERNUC override initiator 

WRBUF basic file write routine 

TRANSIENT ROUTlNES 

Module Text Function 

ALTER ALTER change file identification 

CPFUNCTN CMSCONF invoke virtual console function 

DISK DISK disk-card utility 

GENDffiT GENDffiT system programmer tool 

GLOBAL GLOBAL alter library reference lists 

HNDINT HNDINT specify alternate I/O interrupt routine 

HNDSVC HNDSVC specify alternate SVC listing routine 

IPL CMSIPL initial-program-Ioad simulator 

LISTS IJSTF list use=disk contents 

LOGIN LOGIN initiate disk processing 

MODMAP MODMAP type load map 

OFFIJNE OFFIJNE disk-card-printer utility 

PRINTF PRINTF type file contents 
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Module Text Function 

RELEASE RELEASE terminate disk processing 

STAT STATDSK type disk statistics 

SOSVCTR SVCCARE OS simulation routines 

SOSVCT2 SOSVCT2 OS simulations routines 

SYN SYN set user abbreviation 

TAPEIO TAPEIO ~<:>1'"\O T/" h<:>nrllo .... """"1-''''' ... , '-' .L.LLoIo.L"''-'I.'&''-'~ 
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NAME OF 
PROGRAM 

ACTlKP 

ADTlKP 

-""""-

AL TER 

-"" 

DISKIO 

---
DISK 

DSKERR 
--"------, 

ERASE 

FINIS 

_. 

APPENDIX C: CMS FILE SYSTEM CROSS-REFERENCE LIST (PAGE j OF 3) 

ENTRY 1/0 MACROS 
POINTS REFERENCED 

ACTlKP AFT 

ACTNXT AFT 

ACTFREE AFT,ADT,FSTB 

ACTFRET AFT 

ADTlKP ADT 

ADTNXT ADT 

ALTER ADT,AFT,FSTB, 
FVS 

RDTK ADT,DIOSCT, 
FVS 

WRTK SAME AS RDTK 

DISK FSTB,FVS 

DSKERR ADT,DIOSCT ._--_. 
ERASE ADT,AFT, 

FSTB,FVS 

FINIS ADT,AFT, 
FSTB,FVS 

TFINIS SAME AS FINIS 

DISKDIE (NONE) 

CAll .S 

FRE r: 

FRE T 

ACTL KP 
NIS TFI 

ADT 
FRE 

lKP 
T,W 

"-""-""""""-""""-"-"""---"--"""---"-"-

,ADfLKP,FSTlKW, 
,UPDISK 

-'-'-'-

,D<;KERR,FREE 
AIT 

ERAS FINIS,FSTlKP, E, 
JF, S 
JF 

RDBl TATE,UPDISK, 
WRBl 

--"-"--
ACT 
DIS 
FST 

FRE 
KDI 
lKW 
HS TFIr 

---

"" " """-"""-"-"------""---

.. .. __ ._, .---.-~ .. " .. -.---"--.--.-.------... --"-.. -

T,ACTlKP,ACTNXT, 
E,FREE,FRET, 
,QQTRKX,RDTK, 
,TRKlKPX,UPDISK 
"-""""----""-""------

ACT FRET ,ACTLKP,DISKDIE, 
ERAS F~EE,FRET,FSTLKW, E, 

<,U 
LKP 
K,WR 

RDTI PDISK,WRTK 
ACT ,DISKDIE, FSTLKW, 
ROT TK,FRET 

.... -.--.------"~- -.-.~ .. ~~-.-"-"---------

CALLED BY (WHERE KNOlm) 

ALTER,ERASE,FINIS,POI~T,RDBUF, 
STATE,STATEW,TFINIS,WRBUF 

ERASE 

POINT,RDBUF,WRBUF 

ERASE,FINIS,WRBUF 

ALTER,FORMAT,FSTLKP/FSTLKW,LISTF,lOGIN, 
RDTK/WRTK,RElEASE,STAT,TAPE,WRBUF 

FSTlKP/FSTlKW,lISTF,lOGIN,STAT 

BRUIN,CEDIT,CNVT26,COMBINE,CVTFV, 
EDIT,MAClIB,TXTlIB,UPDATE 

ERASE,FINIS,FORMAT,RDBUF,READFST, 
READMFD,TFINIS,WRBUF 

FINIS,FORMAT,READMFD,TFINIS,UPDISK,WRBUF 

USER 

RDTK/WRTK 
r-"------"" _m_ 

ASSEMBlE,BRUIN,CEDIT,CNVT26,COMBINE 
CVTFV,DISK,EDIT,FINIS,FORTRAN,GENMOD, 
lISTF,lOAD,MAClIB,MAPPRT,OFFlINE,PlI, 
SCRIPT,SORT,TAPE,TXTlIB,UPDATE 

f--

GENMOD,lOADMOD,lOGDISK,UPUFD, AND 
ALL COMMANDS WHICH USE RDBUF g WRBUF. 

ALTER,ERASE 

ERASE,FINIS,TFINIS,UPDISK,WRBUF 



APPENDIX C: CMS FILE SYSTEM CROSS-REFERENCE LIST (PAGE 2 OF 3) 

NAME 0 F ENTRY I/O MACROS 
M POINTS REFERENCE CALLS CALLED BY PROGRA (WHE :RE KNOWN) 

CMSFOR 

FSTLKP 

GENMOD 

INIT 

INITSU 

LISTF 

LOG 

LOGIN 

POINT 

QQTRK 

RDBUF 

M 

B 

FORMAT 

FSTLKP 

FSTLKW 

GENMOD 

LOADMOD 

INIT 

-
INITSUB 

LISTF 

LOGOUT 

KILLEX 

KILLEXF 

LOGIN 

POINT 

QQTRK 

QQTRKX 

RDBUF 

ADT,FVS 

ADT,FVS 

ADT,FVS 

FVS 

FVS 

(NONE) 

ADT,DIOSCT 

ADT,FVS 

ADT,FVS 

ADT,FVS 

ADT,FVS 

ADT,FVS 

AFT,FVS 

ADT,FVS 

ADT,FVS 

AFT,FSTB,FVS 

ADTLKP,FREE,FRE 
RELUFD,UPDISK,W 

ADTLKP,ADTNXT 

ADTLKP,ADTNXT,F 

ERASE,FINIS, 
START,WRBUF 

FINIS,RDBUF,STA 

FORMAT,FSTLKP,I 
LOGIN,READFST,U 

IPLDISK,BAREMAC 

ADTLKP,ADTNXT,E 
FINIS,WRBUF 

LOGDISK 

LOGDISK 

LOGDISK 

ADTLKP,ADTNXT,F 
FRET,READFST,RE 
RELUFD,UPDISK 

ACTFREE,ACTLKP, 

TRKLKP,TRKLKPX 

TRKLKPX 

T, 
RT 

RE 

TE 

NI 
PU 

H, 

RA 

RE 
AD 

FS 

ACTFREE,ACTLKP, 
FRET,FSTLKP,RDT 

FR 
K 

-
RDTK 
K 

E 

TSUB 
FD 

SYSGEN 

SE, 

E, 
MFD, 

TLKP 

EE, 

INIT,USER 

DISK,INIT 

ALTER,ERA 
TAPE,TFIN 

USER, AND 
WHICH GEN 

LINKAGE,S 

IPL CMS, 

INIT 

USER 

USER 

--
IT,RDBUF,STATE,TAPE 

INIS,STATEW, SE,F 
IS, W~ 

EXEC 
ERATE 

(BUF 

PROCEDURES 
: MODULES 

VCINl " $ 

IPL, IPL 190 

--

--

CONS I, DEB' UG 

WRBUF 

INIT, OR 

ASSEMBLE, 

WRBUF 

ERASE,WRB 

LOADMOD, 
WHICH REAl 

USER 

CEDIl ,EDIT 

UF 

~ND ~ 
) CMS 

,LL PROGRAMS 
FILES 

--



APPENDIX C: CMS FILE SYSTEM CROSS-REFERENCE LIST (PAGE 3 OF 3) 

NAME OF ENTRY I/O MACROS 
PROGRAM POINTS REFE,RENCED CALLS CALLED BY (WHERE KNOWN) 

--1--"""'"-'-'-'---""---'--'----'"---"---'-1--' 

READFST READFST ADT, FVS, FREE,FRET,RDTK,READMFD INIT,LOGIN,SYSGEN 
-- r--'" 

READMFD READMFD ADT,FVS FREE,FRET,RDTK,WRTK READFST,LOGIN 

RELEASE RELEASE ADT,FVS ADTLKP,CPFUNCTN,RELUFD USER 
---,---

RELUFD RELUFD ADT,FVS FRET FORMAT,LOGIN,RELEASE 

STATDSK STAT ADT,FVS ADTLKP,ADTNXT USER 

STATE STATE ADT,AFT,FSTB, ACTLKP,FSTLKP LOADMOD, AND OTHER PROGRAMS WHICH 
FVS CHECK THE CHARACTERISTICS OF A FILE 

STATEW SAME AS STATE ACTLKP,FSTLKW OFFLINE 
--

INITSYS SYSGEN ADTS (ADT) FREE,READFST INITSUB 

TAPE TAPE ADT,FVS ADTLKP,ERASE,FINIS USER 
FSTLKP,FSTLKW,RDBUF 
UPDISK,WRBUF 

TRKLKP TRKLKP ADT QQTRK,UPDISK,WRBUF 

TRKLKPX ADT ERASE,QQTRK,QQTRKX,UPDISK,WRBUF 
-

UPDISK UPDISK ADT,FVS DISKDIE,FREE,FRET, ALTER,DISK,ERASE,FINIS, 
TRKLKP,TRKLKPX,WRTK FORMAT,LOGDISK,LOGIN,TAPE 

UPUFD FVS FINIS INIT,ASSEMBLE,FORTRAN,EXECTOR 

LOGDISK ADT,FVS FINIS,UPDISK LOGOUT 

WRBUF WRBUF ADT,AFT,FSTB, ACTFREE,ACTFRET,ACTLKP, GENMOD, AND ALL PROGRAMS 
FVS ADTLKP,DISKDIE,FREE, WHICH WRITE CMS FILES 

FRET,FSTLKW,KILLEXF, 
QQTRK,QQTRKX,RDTK, 
TRKLKP,TRKLKPX,WRTK 



I FVS 

L-o 1 DISK a SEG 11 

40
38}----------.J REGSAV3 

181r------------R-w-FS-T-R-G----------~11 
col~ ADTFVS _ 
C8r-------------------------------~ 

REGSAVfl 

100 
108 

140 

148 
IliO 
158 

160 
168 

170 
178 

180 

188 
190 

198 
lAO 

IA8 

IBO 

IB8 

ICO 

IC8 

100 
108 

lEO 

IE8 

IFO 

200 I 

V (ACTLKP) 

V (ACTFREE) 

V (ADTLKP) 

V(FSTLKP) 

V(RDTK) 

V(TRKLKP) 
V(QQTRK) 

V (AOTLKW) 

V [TYPSRCHj 
V (KILLEX) 

V (ROBUF) 

V (FINIS) 

v (STATEW) 

6~li3li 

V (FREE) 

V (FRET) 

JSR I 

8", 
FVSOSKA 

RWCNT 

AOTADD 

I ERRCOO III 
REGSAVI 

I ERRCOD I 

I V (ACTNXT) 

Y(ACTFRET) 
I V(ADTNXT) 

V(FSTLKW) 

V(WRTK) 

V (TRKLKPX) 
V (QQTRKX) 

V(ERASE) 

V(UPOISK) 
V (TFINIS) 

v (WRBUF) 

v (STATE) 
v (POINT) 

4 

I~ 

JSRII 
RWMFD 

4 
OSKLOC 

DSKADR 

FINISLST 

1 FFF 
! - - I -- I .. I II n I 

208 I "F~ i ""0 ISIGNA,-! BiJs'Y 
210 I EYT IFJ Ai' I FV" I ERS 

!tx I FLAG 

FLAGISAVE iFLAG I FLAG i F\lSERASjil 

218 

220 

228 

230 

238 

140 

FYSERASI 1 FVSERAS2 

FVSFSTN 

FVSFSTT 

FVSFSTDT 1 FVSfSTWP 1 FVSFSTRP 

I I FYSF I FYSF I FVSF FVSFSTM FVSFSTIC STCL STFV STFB 

FVSFSTIL ! FVSFSTDB J FVSFSTYR 

!48 ... 1 ___ F_V_S_F_ST_A_O __ ....J. ___ FV_S_FS_T_A_C __ ...... 

NOTE: 

ZEROS ARE WRITTEN: ~ 

FILE SYSTEM CONTROL BLOCKS 

ACTIVE 
FILE TABLE 

MASTER 
FILE DIRECTORY 

OA [FSTH) 

i~~~A~-
-------- ....L.: ___ 

DA [OMSK EXTENSIONS) 
", (IF ANY) 

o AFTCLA r 
AFTDBA 

r------r-A-F-T-PF-S-T-,--A-F-T-IN-,--A-F-T-IO--~J 

o 
8 

10 

18 
20 

~l 
301 

L-2B I 
J. 

AFTO 

FILE STATUS 
TABLE BLOCK 

AFTN 

AFTT 

1 AFTWTP J AFTWRP 

AFTM 1 AFTIC ~ AFTFCL1AFTFV~ AFTF B 
AFTIL I AFTOBC I AFTYR 

SSTAT 

1 FSTSIZE FSTCOUNT·L 

FSTB I 

FSTB2 

FSTBL 

SSTATEXT , I 

168 

170 

178 

QTUSEOP 

LASTRK 

1 
1 
I 

NUMTRKS 

QTLEFTP 

II I NUMCYLP 

OMSK 180 

2~0}----------------------~~U~N~IT~T~Y~PE~f 
258 ENTIRE QQMSK } 
328r ... ______________ -fI--------------~ 

I 
ACTIVE 

DISK TABLE 

~~I--------~A~OT~I~D--~IA~D~T~F~LG~3~I~A~D~T~F~TY~P~ 

~ I A'''·O A A01"PTR t 

LI~ 
18 

20 
28 
30 

38 

40 

48 

50 

58 
60 
68 

DO 

AOTFDA 

AOTMFDA 

ADTFSTC 
ADTCFST 
ADTNUM 

ADTLEFT 

ADTCYL 

ADTMSK 

ADTPOMI 

ADTPQM3 
ADTLFST 

~, 

AOTMFDN 

AOTHBCT 

AOTCHBA 
ADTIST 
AgTUSED 

ADTLAST 

ADTI ADn ADT II ADT 
M MX FLA61 FLAG 2 

ADTQOM 

ADTPQM2 

ADTLHBA 
ADTNACW ADTRES 

ADTT 

ADTS 

~~ 
20 

28 

30 
38 

40 

48 
~ 

~8 

60 

68 
70 

78 

80 
88 

CO 

C8 

SEEKADR 

LASTCYL 

DEVTYI'[ DIOFLAGi 

FREERO 

RISAVE 

SAVECC 

~~ I DKFPKEY 

60 

70 
7B 

80 I
:~ 

IONTABL 
OLDEST 

NEXTO 

10PSW 
10CSW 

HOLD 

WAITREG 

DIOSECT 

100LO 
OIOCSW 
PWAIT 

I QQOSKI 

CCWI 

CCW2 
CCW3 

RWCCW 

CCWNOP 

IOCOMM 
SENCCW 

1 LASTHED 

SENSB 
DOUBLE 

! ERRCODE 

I OIOFREE 

j R2SAYE 

I DKIONORM 01(100£ 

D!CSF!' 
OKTIC 

10lSECT 

10SAVE 1 

VSTRANGE 

~--------------------------~l 88 

I-------------IT I I ! 
r------------------------;I ~~ ______________________ ~l 

118 I 
AOTA 

180 I 
ADTB 

IE81 

o 1 
L FLAG 

~ 

LOADER TABLE 
ENTRY 

NAME 

INFO "1 

-------FLAG 
7C - XBVTE 
70 - XHALE I 

f~ - XFULL 
~- AU ... 
B0- XUNDEF 
81 XCXD 
82- XCOMSET 
9Jii1 N1BLK 

T ADTC r 
J 

VALUE J 
PRGSECT 

DEBPSW 1 PICADOR OPSW 

28 TEMPOLD TEMPNEW 

30 RI3AREA PSAVE 

r 
CMS BLOCi( DiAGRAM 

VERSION 3 LEVEL I 

353 

I 

I 
L....-

I 

SYSREF 

0 v (FYS) 

4 V (BUFFER) 

B V(CMSOP) 
C 

10 
14 

18 

V (DEVTAB) 

I 
V (FSTLKP) 

I Y(GETCLK) 

V(GFLST) 

IC V(FSTLKW) 
20 V(PIE) 

24 V (tADT) 

2B V(ADTP) 

2C V(PRTCLK) 

30 V(IOERRSUP) 
34 Y [RDTK) 

38 Y [SCAN) I 

3C It-. A(SSTAT) I 
40 V (ADTT) 

44 
48 

4C 

~ 

="4 

V(SWITCH) 

I 
V(TABEND) 

V(ADTS) 

V(BTVPLIN) v, FREECBUf} 

58 V(WRTK) 

liC V (LNKLST) 

60 V (STRINIT) 

64 Y(DUMPLI$T) 

6B V(FREE) 

6C V (FRET) 

70 V{SETCLK) 

74 V(TXTLlBS) 

78 V (NUMTRKS) 
7C v (DMPEXEe) 
80 V(FEIBM) 

84 V (DIDsEeT) 

B8 V(OSTABLE) 

8C V(USVCTBLI 

90 V(MACLlBL) 

V (MACSECT) -94 

9B~I---V-(-SV-C-S-E-e-T~)~~ 
9C 
AO 

V(ADTLKPj 

A4 
A8 

AC 

BO 
84 
B8 
Be 
CO 
C4 

CB 

CC 
DO 

04 

08 

V(UPUFD! 

It-. A(SSTATEXT) 
V(OSRET) 

Y (CMSRET) 

V[NOTRKST) 
V(EXEC) 

Y[START) 
v COMBUF 

V(ADTLKW) 

YIUSA BREVI 
V{EXISECT) 

V(TBL23111 
V(TBL2314) 

V(SCBPTR) 

*-It A(USER I I 
..... it A{USfR2) 

It.-lt A(USER3) 

1 

0 
8 

38 
40 

48 

50 

58 
60 

68 
70 

78 

80 

EI 
A8l 

Dof 

0 
8 

10 

18 
20 

28 
~o 

38 
40 
4B 

RELND 

PBLDL 

DCB 

Mzeo 

USER , 
FCBINIT 

SIMULATED OS 
CONTROL BLOCKS 

CMSCVT 

I eVT 

I DATE 

1 EXIT J BRET 

NUCB 

OPTi!ll 

CMseB 

I FCBPRDC 
FCBDD 
FC80P 

FCBDSNAM 
FeBDSTYP 

FCBDSMD I FC81TEM 1 FCBBUFF 
FCB8YTE I FCBFORM I FCBCOUT 

FCB READ ! ~e l~~ !FeBXTENT 

- " NO, uSED 

i 

I 
1 

r 

~r-----F-C-B-K-E-YS----~----~:~~~:~:~~~~--~ 
60~----------~~~~~--_.~~-_1 
68 

78 

J 
0 JNI 

8 JI 
10 CLiI 
18 

20 NRM 

28 JSA 

30 NRM 

STI !loI 
:t.. 

160 Moe 
16B DUM ;;:5 
180 
188 ADOII 

190, 

0 JSINDJ DSF 

8 
10 Ol 

18 NRM 

20 

60l-

801r-----­
l' 

: DEBOPATB I~ ~ 
98 10BNXTAD 10BECB 

AO DEBDCBAD 10BECBPT 10 KEYLE 
A8 10BCSW 18 BUFL 

BOt===~120B~S~T~A~R!T========~1~0!B~DC~B~P~T=====t--------

EO 
E4 
EEl 

EC 

FO 

It-M A (USEI'!4) 
v (!ONTABl) 

EXISECT 2O~ 
28 

'---------·0 1 EXSAVE 1 30 O~, GS If 
I 

, -
Y(SYSCTL) 

V (FCBTABI 40 
48 
~ 

58 
60 
68 

A8 
BO 

B8 
CO JR III 

TYP LIST 
TlMCCW 

TIM CHAR 

SCAW 

I 
EXSAVE I 
EXT PSW 
SAVEXT 

EXTRET 

I. 

TiM INIT 

JR I 

28 

30 

30 

38 

40 

48 

S'I 
WCP!?lWCPI 

EC 

DIRECT 

~( 48 

50~ 
58~ 



----, 

L 0 

SYSREF 

v (FVS) 

4 V (BUFFER) 

8 V(CMSOP) 
C V (DEVTAB) 

10 1/ (FSTLKP) 

14 V(GETCLK) 

18 V(GFLST) 
IC V(FSTLKW) 

20 V(PIE) 

24 

28 

2C 

30 

V (lADT) 

V(ADTP) 

I I V(PRTCLK) 

V{IOERRSUP) 
34 V (RDTK) 

38 V(SCAN) 

I 
3C 

40 

44 

I 

48 
4C 

!IO 
54 
58 

A(SSTAT) It-.. 

V(AOTT) 

V(SWITCH) 
V(TABEND) 

I I 
V(ADTS) 

V(BTVPLlN) 

V(FREEDBUF) 
V(WRTK) 

5e V (LNKLsTl 
SO 

l 64 
68 

ie 
70 

I I 74 

78 

V(STRINITl 

V (OUMPLISTl 
V(FREE) 

V(FRET) 

V (SETCLK) 
V(TXTLlBS) I I 
V(NUMTRKS) 

7C V (OIoFEXEC) 
80 V (FEIBM) 

84 V (DIDSECT) 

88 V(OSTABLE) 

8C V (USVCTBL) 

90 V(MACLIBL) 

94 V (MACSECT) ~ 
98 V(SVCSECT) ~ 

9C V(ADTLKP) 
AO V(UPUF~ 

A4 "-II A(SSTATEXT) 
A8 V(OSRET) 

AC V (CMSRET) 

SO V(NOTRKSTl 
B4 V(EXEC) 

B8 V(START) 
DC V COMBUF 

CO V(ADTLKW) 
C4 V(USA BREV) 

C8 V(EXISECTl ~ 
CC V(TBL2311) 

DO V(TBL2314 ) 

04 V(SCBPTR) 

08 it-It A(USER/) 
DC "-II A(USER2) 
EO 11-" A (USER3) 

E4 11-. A (USER4) 
E8 v (IONTABL) 

EC V (SYSCTL) 

FO V (FCBTAB) 

0 

8 

38 
40 

48 

50 

58 
60 

68 

70 

78 

so 
as 
90 
98 
AO 

A8 

DoI 

01 
8 

10 

18 
20 

28 
30 

3B 
40 
48 

50 
58 
60 

68 

RELND 

PBLDL 

DCB 

MZCO 

USER , 
FCBINIT 

SIMULATED OS 
CONTROL BLOCKS 

CMSCVT 

CVT 

DATE 

EXIT I BRET 

NUCB 

OPT"1 

CMSCB 

I FC8PRDC 
FCBOD 
FCBOP 

FCBDSNAM 
FCBDSTYP 

FCBDSMO I FCBITEM I FCBBUFF 
FCBBYTE I FCBFORM I FCBCOUT 

FCB READ I ~e ,rggE FC8XTENT 

NOT USED 

I FCBRI3 
FCBKEYS I FC8PDS 

JFCBMASK 

JFCBCRDTI JFCBXPDT t~8'11~~ 

J.. 

r 

I 
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EROPT KEYLE 

I 

78 
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88 DEBTCBAD 
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98 108NXTAD 10BECB U AO DEBDCBAD 10BECBPT 
A8 10BCSW 

DO 10BSTART 10BDCBPT 

EXISECT 

or EXSAVE 1 
40 TYP LIST 

48 TIMCCW 
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58 SCAW 

60 TIM INIT 

68 EXSAVE I 

A8 EXT PSW 
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B8 EXTRET 
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SVCSECT 
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I 
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I 

I 

BO I PRHOLD 

I 
NUSECT 

OPSECT 

• 0 PLIST (CMSOP) 

8 FILENAME 
10 FILETYPE 
18 FILEMODE I FILEITEM I FILEBUFF 

I 20 FILEBYTE FILEFORM -T FILECOUT 
28 FILEREAD ! SAVERI4 
30 SAVER IS SAVERf 
38 SAVERI FCBIO 

DECB 40 CMSNAME 

I CONREAC SOECB 48 
0 

50 I CONRDBtF 4 TYPE LNGTH 
58 CONROCOD I CONROCNT I NUMCH DCBAD 8 

INPBUF 60 
C AREA 
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