











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ESD

Type 0 Card Routine — C3AA3

FUNCTION - This routine makes Reference Table and ESID Table entries for the card-

spec

ified control section.

ENTRY — This routine has one entry point, location C3AA3. The routine is entered
from the ESD Card Analysis Routine.

OPERATION —

1.
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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.

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

The routine links to location C2AJ1 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.

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.

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

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.



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.

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

The routine links to the REFTBL Search Routine to find whether there is already a
REFTBL entry 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.

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.

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 — C3AH1

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 C3AH1 and location ESD00.
Location C3AH]1 is entered from the ESD Card Analysis Routine; this occurs when an
ESD Type 2 card is being processed. Location ESD00 is entered from:
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The ESD Card Analysis Routine, when the card being processed is an ESD Type 2,
and an absolute loading process is indicated.

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

OPERATION —

1.

40

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. I 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.

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.

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

The ESD Type 2 Card Routine then determines (at location ESD00) 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 requires 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:

]1.
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The routine LDRSYM is called to generate a unique character string number 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 ESD00 in the ESD
Type 2 Card Routine to determine whether the card contains additional ESD'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 ESD(0.

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 ESD(O0.

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 — C4AA1l

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

ENTRIES — This routine has three entry points: location C4AA1, which is entered from
the ESD Card Analysis Routine, and locations REPENT and APR1, 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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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.

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.

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.

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.

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.

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-load 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 APR1 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 — C5AA1l

FUNCTION — 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 C5AAl. 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
Loading 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,
and initializes the loader to load another control segment.

ENTRY — This routine has one entry point, location C6AA1l. The routine is entered
from the RLD Card Routine.

OPERATION —

1. This routine begins its operation with a test of card type. If 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 address. If 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 switch. 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. I
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-load transfer of control to the problem program.

N |
|

T
1o

to the

outine then clears the ESID Table, sets the absolute load flag on, and branches

ocation 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 — C6AC1

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 C6AC1 from the END Card Routine.

OPERATIONS — The LDT Card Routine:
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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.

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.

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).

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.

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.

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

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.



Control Card Routine — CTLCRD1

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.

If the card is not an ENTRY or LIBRARY card, the routine determines whether the
SINV option (suppress printing of invalid card images) was specified. I printing is
suppressed, control passes to RD in the Initial and Resume Loading Routine, where
another 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.

4.

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 this
REFTBL entry's address is placed in ENTADR.,

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.

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.

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 REFADR. The routine is entered
from several of the routines within the loader.

OPERATION —

1.

3.

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).

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.

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
SERCH. The routine is entered from several routines within the loader.

OPERATION -

1.
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This routine begins its operation by obtaining the number 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).

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.



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-
parisons, 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 L1, 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 BADCRD 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 L1
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 BADCRD, 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

FUNCTION — 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.

OPERATIONS — 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 REFTBL for entries with a nonzero flag (COMMON, CXD, PR, and
references to undefined symbols).
(a) A pointer to a PR entry is placed in a separate table depending upon PR align-
ment: byte, halfword, fullword, or doubleword.
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(b) A CXDentry 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-
MON are processed by calling ADDEF. The name, address, and length of the
COMMUON are printed by calling LDRIO via CMVAL,

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

ADDEF.

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 determined after all PR's have been assigned.

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.

(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 directories.

OPERATION -
Initialization Entry:
1. A special storage area is allocated and initialized.

2. The number of libraries specified either by GLOBAL TXTLIB command or LIBE
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 TXTLIB 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.



Relevant Loader Data Bases

NAME — SWS Flag Byte
Bit Number

0 (80)
1 (40)
2 (20)
3 (10)
4 (08)
5 (04)
6 (02)
7 (01)

NAME — CONS Flag Byte
Bit Number

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

COMMON 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

00
01
02
04
05
06

Meaning

SD (CSECT or START)
LD (ENTRY)

ER (EXTRN)

DPC (Private Code)

CM (COMMON)

XD (Pseudo-Register)



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
RLD cards) and entries in the loader reference table (REFTBL) as specified by the

ESD cards. Thus, the ESIDTB is constructed while processing the ESD cards. Itis
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 Meaning
0 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.
1 If 1, this entry corresponds to a CSECT definition (SD).
2-3 Unused.
4-15 REFTBL 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 REFTBL entry
must be used if the ID corresponds to an SD.

NAME — REFTBL 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
F 07 XDBL PR doubleword align
80 05 XUNDEF Undefine symbol
81 04 XCXD CXD
82 02 XCOMSET COMMON
90 06 NI1BLK Nonobligatory undefined
symbol

NAME — REFTBL Info and Value Fields

Symbol Type INFO Field VALUE Field

SD (CSECT or START) Relocation-factor Absolute Address
LD (ENTRY) Zero Absolute Address
CM (COMMON) Length (max) Absolute Address
PR (Pseduo-Register) Length (e.g. 4) Assigned Value

(starting from 0)
PC (Private Code) Relocation-~factor 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 symboi’s

value has not yet been defined, the VALUE field specifies the address of a Patch
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

4-1
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

NAME — ESD Card Format
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Byte

0-3

4-1

8§-11
12 - 15
16 - 23
24 - 27
28 - 31
32 - 35
36 - 39
40 - 111
112-175

Column

(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

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: CMS BATCH MONITOR

The CMS Batch Monitor is a method of providing a high-speed background batch job en-
vironment in 2 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 00C., 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 - main control routine

BATBOMB - ABEND routine

BATDECC - decode standard OS JCL

BATJCB - CSECT of standard system values
BATLIST - data set management

BATPRES - data set management

BATSCTL - main I/0O interface management
IPL - initial-program-load command

A batch machine should be set up in CP'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 // 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'01")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.
BATSCTL does all 1/0 processing peculiar to Batch; card I/O, printer output, etc. CMS
will still manipulate the basic disk file I/0.

From the 00C 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/0 packages, tests are made

to determine whether Batch is active. If so, for any I/0, control is passed to BATSCTL.

The routine BATBOMB will output a core dump if a program check occurs; BATLIST
will print or punch the CMS file, which is the operand of a PRINT or PUNCH control
card. BATJCB contains program dependent constants; for example, a time limit per
job may be set. BATPRES will write a CMS file onto the Batch P-disk from data sets
in the input device,
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APPENDIX A: CMS FILE NAMING 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 intérrupts 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 '"IO'': TAPEIO

The following chart will show:

1.

2.

4‘

the filename of the source SYSIN deck

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

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

relationship between Version 3 Level 0 and Version 3 Level 1 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 Levei 0 source and the Version 3 Level 1 source
- prior to applying the update - are identical

R - replacement, complete substitute for the mentioned Version 3 source
routines
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5.

External
Filename

$
ABBREV
ACTLKP
ADTLKP
ALTER
ASMDIRT

ASSEMBLE

BATBOMEB
BATCH
BATDECC
BATJCB
BATLIST
BATPRES
BATSCTL
CARDIO
CEDIT
CLOSIO

CMSCARE
CMSCONF

CMSFORM
CMSIPL
CMSTIME
CNVTFV
CNVT26
COMBINE
COMPARE
CONATTN
CONINT
CONREAD
CONWAIT
CONWRITE
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RN - rename, the filename of the Version 3 Level 0 source deck was
changed.
N - new

a brief comment about each function

Internal
Entry
Point

CARDRDPH

CPFUNCTN

FORMAT
IPL
CVTFV

ATTN
CONSI
WAITRD

TYPE

Relation
vis a vis
Usage Ver 3.0
T U
N S
NS U
NS U
T U
DC R-ASMDIRT
D R-ASSEMBLE,
ASMREAL
ASMAO1,
ASMAO02
ASMAO03,
ASMAFIND
N ]
N U
N S
N S
N S
N S
N S
N S
D U
N S
T N
T U
D U
T S
NS R-CMSTIME
D RN-CVTFV
D S
D R-COMBINE
D U
NS UN-ATTN
NS UN-CONINT
NS UN-WAITRD
NS U
NS UN-TYPLIN

Functions

execution initiator

abbreviation processor

determine active files

determine available disks

change file identification

ASSEMBLER auxiliary
directory

ASSEMBLER interface

batch monitor component

batch monitor component

batch monitor component

batch monitor component

batch monitor component

batch monitor component

batch monitor component

reader/punch executor

editor for large files

close executor for Unit
Record Equipment

auxiliary command module

virtual CP console function
executor

disk formattor

CMS IPL invoker

virtual time accounter

convert fixed/variable

convert 026/029

file manipulator

file matchmaker

attention handler

console interrupts

console input

console wait

console write



External
Filename

DEBDUMF
DEBUG
DISK
DISKINT
DISKIO
DUMPRST
DUMPD
DUMPF
ECHO

TAITATITY

EDIT
EDITDUAL
ERASE
EXEC
EXECTOR
FILEDEF
FINIS
FORDIRT
FORTRAN

FREESYS
FREEXTN
FSTLKP
FUNCTAB
GENDIRT

GENMOD
GLOBAL
HNDINT
HNDSVC
IADT
INIT
INITIPL

INITB67
INITSUB
INITSYS
INTEXT
INTIO
INTMACH
INTPROG
INTSECT
INTSVC
IOFRTAB
IOERR
IONUTAB

Internal
Entry
Point

RDTK/WRTK

DUMPREST

FREE/FRET

EXTEND

LOADMOD/
GENMOD

TRANSAR,
IPLDISK
BARE67
SYSGEN
EXTINT
IOINT
MCHINT
PRGINT

SVCINT

Relation

vis a vis

Usage Ver 3.0

N N

N U

D U

N UN-DIOSECT

NS UN-DIO

D S

D S

D S

D S

D U

NS U

NS U

NS U

D U

T R-FILEDEF

NS U

DC R-FORTDIRT

D R-FORTRAN,

FORTIO,

NS

UN-CMSFREE
UN-CMSEXTND
U

R-FUNCTAB

S

-GLOBAL

acwunnmac

R-LAST,
IPLDISK
R-BARE67

U

RN-SYSGEN
UN-CMSEXTIT
UN-CMSIOIT

N
R-CMSPRGIT
N
R-CMSSVCIT

z 2z =z

Functions

debug dump execufor
problem determination aide
disk utility

disk interrupts

disk 1/0O executor
dump/restore utility
dump disk utility
dump file utility
terminal tester
editor

file eradicator

file eradicator

exec bootstrap

exec work module
define file routine
file deactivator

FORTRAN auxiliary directory

FORTRAN interface

system free sforage
system free storage

file lookup

internal function table
auxiliary direct generator

module manipulator
library governess
handle I/0 interrupts
handle SVC interrupts
init Active Disk Tables
initializer

reads CMS from disk
bare CPU initial processor
sub-initializer
initializes S-disk
external interrupt
I/0 interrupt
machine interrupt
program interrupt
interrupts work area
SVC interrupt

disk tables

I/0 error processor
I/0 error tables
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External
Filename

IXCBLTP
IXCCMS
IXCDEF
IXCDEFTB
IXCDSD
IXCFREM
IXCGETP
IXCRENM
IXCRERD
IXCTAP
IXECMS
IXECLOK
IXEFILE
LDR
LDRIO
LDRLIBE
LDRSUBS
LDRSYM
LISTF
LOAD
LOG
LOGIN
MACLIB
MAPPRT
MODMAP
NUCON
NUDVEXT
NUSECT
OFFLINE
OSTAPE
OVERRIDE
OVERSUB
PLI
PLIDIRT
POINT
PRINTF
PRINTIO
QQTRK
RDBUF
READFST
READMFD
RELEASE
RELUFD
SCAN
SCSFOR
SCSLNK
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Internal
Entry
Point

Relation

vis a vis

Usage Ver 3.0

DC S

DC U

DC S

DC S

DC U

DC S

DC S

DC S

DC S

DC S

DC R-IXECMS

DC R-IXECLOK

DC R-IXEFILE

NS U

N R-LDRIO

N R-IDRLIBE

N R-LDRSUBS

N RN-GETSYM

T S

N U

N U

T U

D U

D U

T 13)

N R-NUCONTS

N N

N N

T R-OFFLINE

D S

D U

DC UN-JASOVER

D R-PL/I

DC U

NS S

T S

NS UN-PRINTR

NS S

NS U

DC U

DC U

T U

DC U

N U

DC S

DC S

Functions

FORTRAN library
FORTRAN library
FORTRAN library
FORTRAN library
FORTRAN library
FORTRAN library
FORTRAN library
FORTRAN library
FORTRAN library
FORTRAN library
PL/I library

PL/1 library

PL/I library
relocatable loader
loader 1/0 executor
loader library processor
loader subroutine
loader symbols

list files

load initiator
maintain disk direct
login a disk

macro library
nucleus map
module map
nucleus constants
I/0 device tables
nucleus work section
file utility

tape-file utility
override executor
override executor
PL/I interface
PL/1 auxiliary directory
sys file manipulator
print files

printer executor
track manager
basic read executor
login module

login module
release user disk
login module
decipher input lines
script module
script module



External
Filename

SCSPRT
SOABEND
SOBDAM
SOBSAM
SOCNTRL
SOEOB
SOLINKS
SOMAIN
SOOPCL
SOQSAM
SORT
SORTREE
SORTSRCH
SOSVCNU
SOSVCTR
SOSVCT2

SPLIT
START
STATDSK
STATE
SYN
TAPE
TAPEIO
TAPRINT
TPCOPY
TRAP
TRKLKP
TXTLIB
UPDATE
UPDISK
USE
WAIT
WRBUF
WRTAPE

* "'sim of!' means ""CMS simulation of the OS function .

Internal
Entry
Point

SCRIPT
N

Relation

vis a vis

Usage Ver 3.0

D S

N ABSTD

NS N

NS R-RDWR

NS R-NTPT, CHECK

NS N

NS UN-LINKAGE

NS RN-STORAGE

NS R-OPEN

NS R-GET

D U

DC S

DC S

NS N

T R-SVCCARE

T N-SVCCARE

D U

N S

T U

NS U

T U

D U

T S

D S

D S

N S

NS S

D U

D U

NS U

N U

NS S

NS U

D U

Functions

script processor
*sim of OS ABEND
*sim of BDAM
*sim of BSAM
*sim of NOTE/POINT/CHECK
*sim of end-of-block
*sim of control transfers
*sim of SVC 4, 5, 10
*sim of SVC 19, 20, 22, 23
*sim of GET, PUT
sort data within files
sort module
sort module
*sim of misc SVC in nucleus
*sim of misc SVC in transient
*sim of misc SVC in tran-
sient (con'
file utility
commence execution
disk statistician
file lookup
synonym processor
tape utility
tape I/0 executor
listing tape utility
copy tapes
interrupt trap
track management
library processor
file utility
disk management
load initiator
1/0 wait
basic write executor
tape write utility
11
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APPENDIX B: CMS DIRECTORY

DISK-RESIDENT ROUTINES

Each CMS 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 CMS MODULE's and the TEXT routines they contain.

MODULE
ALTER

ASSEMBLE

BRUIN

CEDIT

CNVT26
COMBINE
COMPARE
CVTFV
DISK
DUMPD
DUMPF
DUMPREST
ECHO

EDIT

EXECTOR

FORMAT

342

FUNCTION

change file identification

interface, 1/0 processor

interface, language
processor

file editor

026-029 converter

file concatenation

file comparison
fixed-variable converter
file utility

disk dump

file dump

dump/restore

console test

file editor

EXEC work routine

disk organizer

TEXT

ALTER
ASSEMBLE,
IEUASM,
ASMDIRT

BRUIN,
BRUINTXT

CEDIT
EDITDUAL

CNVT26
COMBINE
COMPARE
CNVTFV
DISK
DUMPD
DUMPF
DMPRST
ECHO

EDIT,
EDITDUAL

EXECTOR

CMSFORM

COMMENTS
transient

see "ASMGEND"

see BRUIN section
in PLM

unlimited file size

transient

can be stend-glone

in-core editor

relocatable module



MODULE

FORTRAN

GENDIRT

MAPPRT
MODMAP
OFFLINE

OVERRIDE

PLi

PRINTF

RELEASE

SCRIPT

SNOBOL

FUNCTION

interface, I/O handler

system programmer use
only
designate libraries

alternate 1/0 interrupt

processors

alternate SVC handling
routines

disk load simulator
display user disk contents
macro library manipulator
nucleus load map

module load map

unit record utility

SVC tracing processor

interface, I/0 handler

display file

release disk
no longer needed

script processor

string processor

TEXT

FORTRAN,
FORTOUT,
FORDIRT

GENDIRT

HNDSVC

CMSIPL
LISTF,
MACLIB
MAPPRT
MODMAP
OFFLINE,

OVERRIDE,
OVERSUB

P1],
PLIDIRT

DRINTF

RELEASE

SCSPRT,
SCSLNK,
SCSFOR

SPL1 -
ASM,INT,
EXT,FRE,
108, CTL

COMMENTS

see "FORTGEND"

used to complete
auxiliary directories
(transient)

transient

transient

transient

transient

transient

transient
transient

relocatable module

see "PLIGEND"

transient

transient



MODULE FUNCTION TEXT COMMENTS

SORT sort utility SORT, -
SORTREE
SORTSRCH
SPLIT file division SPLIT -
STAT disk accounting STATDSK transient
SOSVCTR disk resident OS SVC SOSVCTR transient

simulation routines

SOSVCT?2 disk resident OS SVC SOSVCT2 transient
simulation routines

TAPE tape utility TAPE -
TAPEIO tape 1I/0 processor TAPEIO transient
TAPRINT print tape assembly listings TAPRINT must have used
LTAPE option
TPCOPY tape duplicator TPCOPY -
TXTLIB text library manipulator TXTLIB -
UPDATE file changer UPDATE maintain SOURCE
code
WRTAPE create listings tape WRTAPE tape read only by
TAPRINT

Note: A series of EXEC procedures entitied "nnnGEND'' is used to produce moduies
and overlay structures for all CMS commands and language processors:

CMSGEND - entire CMS command structure
ASMGEND - Assembler

FORTGEND -~ Fortran

PLIGEND - PL/I

Also, each language processor will invoke other modules:
ASSEMBLER - all modules prefixed: "IEU"
FORTRAN - all modules prefixed: "IEY"
P11 - 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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FILENAME

(if dissimilar)

ABSTD

INITBA7

CARDIO

CMSTIME

DISKINT

FREEXTN

CMSEXTIT

START is the label on the internal START card for the routine.
only given if different from the START label.

START

ABBREV

ABEND

ACTLKP

ADTLKP

ATTN

BAREMACH

BATCH

CARDRD

CHCK

CLOSIO

CMSTIMER

CONSI

CONWAIT

DEBUG

DISK

DSKERR

ERASE

EXEC

EXTEND

EXTINT

FCBTAB

FINIS

COMMENTS

synonym or short=name verification

abnormal job termination
active file table lookup
active disk table lookup
stack input lines

bare machine initiator
Batch monitor control

card I/0O utility

BSAM 1/0 function
terminate unit record activity
time statistics

console, interrupt

clear console activity
programmer aid

disk interrupt handler

disk error handler
eradicate disk files
command initiator

system free storage handler
external interrupt handler
file control block table

close out active 1I/0 blocks

Filename names are
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FILENAME

(if dissimilar)

FREESYS

LDRLIBE

SOLINKS

NUCON

START

FREE
FREELIST
FSTLKP
FUNCTAB
FVS
GENMOD
GET
GETSYM
IADT
INIT
INITSUB
IOINT
IPLDISK
XEQQ
LDRIO
LDRSUBS
LIBE
XCTL
LOAD
LOG
NTPT

NUCON

OPEN

COMMENTS

system free storage

work area

file search

index of nucleus commands
file management storage
write modules

QSAM simulator

obtain variable symbol
initial active disk table
user/terminal interface
initial nucleus at login

1/0 interrupt handler
reads/writes loadable nucleus
relocatable loader

loader 1/0 utility

loader utility routines

loader library search

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

loader initiator command
activate file maintenance

BSAM 1/0 function

nucleus constants, SYSREF device

table

activate data control blocks



FILENAME

(if dissimilar)

INTPROG

N S et 7

INTSVC

START

POINT
PRGINT
PRINTR

QQTRK

RDWR
READFST
READMFD
RELUFD
SCAN
STORAGE
START
STATE
SVCFREE
SVCINT
SVCSECT
SWITCH
SYSGEN
TPLIST
TRAP
TRANSAR
TRKLKP

TYPE

COMMENTS

CMS file management
program interrupt handler
printer 1/0 utility

assigns FCL blocks

basic file read operation

CMS disk I/O executor

BSAM simulator

read FST

read MFD

release UFD

aiign input line

simulation of SVC 4, 5, 10
execution

verify file existence
path-way to FREE

SVC interrupt handler

data section for SVC calls
data control section

system directory initializer
1/0 data list for tape routines
external interrupt user routines
end-of-nucleus storage

track allocation

output terminal 1/0
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TRANSIENT ROUTINES

348

FILENAME

(@if dissimilar)

Module
ALTER
CPFUNCTN
DISK
GENDIRT
GLOBAL
HNDINT
HNDSVC
IPL

LISTS
LOGIN
MODMAP
OFFLINE

PRINTF

START

UPDISK
USE

WAIT
WAITRD
WAITREG
OVERNUC

WRBUF

Text
ALTER
CMSCONF
DISK
GENDIRT
GLOBAL
HNDINT
HNDSVC
CMSIPL
LISTF
LOGIN
MODMAP
OFFLINE

PRINTF

COMMENTS

update UFD onto disk
loader continuation

CMS 1/0 interrupt handler
issues terminal read
dummy section

override initiator

basic file write routine

Function

change file identification

invoke virtual console function
disk-card utility

system programmer tool

alter library reference lists

specify alternate I/0 interrupt routine
specify alternate SVC listing routine
initial-program-load simulator

list use=disk contents

initiate disk processing

type load map

disk-card-printer utility

type file contents



Module
RELEASE
STAT
SOSVCTR
SOSVCT2

SYN

TADPEIO
10080

Text

RELEASE

STATDSK

SVCCARE

SOSVCT2

Function

terminate disk processing
type disk statistics

OS simulation routines
OS simulations routines
set user abbreviation

tane 1/0 handler
pe 1/ nanaier
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APPENDIX C3

CMS FILE SYSTEM CROSS—REFERENCE LIST (PAGE i OF 3)

NAME OF ENTRY 1/0 MACROS
PROGRAM POINTS REFERENCED CALLS CALLED BY (WHERE KNOWN)
ACTLKP ACTLKP AFT ALTER,ERASE,FINIS,POINT,RDBUF,
STATESTATEW, TFINIS,WRBUF
ACTNXT AFT ERASE
ACTFREE AFT,ADT,FSTB FREE POINT,RDBUF,WRBUF
ACTFRET AFT FRET ERASE,FINIS,WRBUF
ADTLKP ADTLKP ADT ALTER, FORMAT,FSTLKP/FSTLKW,LISTF,LOGIN,
RDTK/WRTK,RELEASE,STAT, TAPE,WRBUF
ADTNXT ADT FSTLKP/FSTLKW,LISTFyLOGIN,STAT
ALTER ALTER ADT,AFT,FSTB, ACTLKP,ADTLKP, FSTLKW, BRUIN,CEDIT,CNVT26,COMBINE,CVTFV,
FVs TFINIS,UPDISK EDIT,MACLIB, TXTLIB,UPDATE
DISKIO RDTK ADT,DIOSCT, ADTLKP,DSKERR, FREE ERASE,FINIS,FORMAT,RDBUF,READFST,
FVs FRET,WAIT READMFD, TFINIS yWRBUF
WRTK SAME AS RDTK FINIS,FORMAT,READMFD, TFINIS,UPDISK,WRBUF
DISK DISK FSTB,FVS ERASE,FINIS,FSTLKP, USER
RDOBUF,STATE,UPDISK,
WRBUF
DSKERR DSKERR ADT,DIOSCT RDTK/WRTK
ERASE ERASE ADT,AFT, ACTFRET,ACTLKP,ACTNXT, ASSEMBLE,BRUIN,CEDIT,CNVT26,COMBINE
FSTByFVS DISKDIE,FREE,FRET, CVTFV,DISK,EDIT,FINIS,FORTRAN,GENMOD,
FSTLKW,QQTRKX,RDTK, LISTF,LOADyMACLIB,MAPPRT,OFFLINE,PLT,
TFINIS, TRKLKPX,UPDISK SCRIPTySORT, TAPE, TXTLIB, UPDATE
FINIS FINIS ADT,AFT, ACTFRET,ACTLKP,DISKDIE, GENMOD, LOADMOD,LOGDISK,UPUFD, AND
FSTB,FVS ERASE, FREE, FRET,FSTLKW, ALL COMMANDS WHICH USE RDBUF & WRBUF,
RDTKyUPDISK,WRTK
TFINIS SAME AS FINIS ACTLKP,DISKDIE, FSTLKW, ALTER, ERASE
ROTK,WRTK,FRET
DISKDIE (NONE) ERASE,FINIS, TFINIS,UPDISK,WRBUF
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APPENDIX C:

CMS FILE SYSTEM CROSS—-REFERENCE

LIST (PAGE 2 OF 3)

NAME OF ENTRY I/0 MACROS
PROGRAM POINTS REFERENCE CALLS CALLED BY (WHERE KNOWN)
CMSFORM FORMAT ADT, FVS ADTLKP,FREE, FRET,RDTK INIT,USER
RELUFD,UPDISK,WRTK
FSTLKP FSTLKP ADT, FVS ADTLKP , ADTNXT DISKyINITyPOINT,RDBUF,STATE, TAFE
FSTLKW ADT,FVS ADTLKP ADTNXT, FREE ALTER,ERASE,FINIS,STATEW,
TAPE, TFINIS,WRBUF
GENMOD GENMOD FVS ERASE,FINIS, USER, AND EXEC PROCEDURES
START,WRBUF WHICH GENERATE MODULES
LOADMOD FVS FINIS,RDBUF,STATE LINKAGE,SVCINT, $
INIT INIT (NONE) FORMAT,FSTLKP, INITSUB IPL CMS, IPL, IPL 190
LOGIN,READFST,UPUFD
INITSUB INITSUB ADT,DIOSCT IPLDISK,BAREMACH,SYSGEN INIT
LISTF LISTF ADT,FVS ADTLKP,ADTNXT, ERASE, USER
FINIS,WRBUF
LOG LOGOUT ADT,FVS LOGDISK USER
KILLEX ADT, FVS LOGDISK CONST,DEBUG
KILLEXF ADT,FVS LOGDISK WRBUF
LOGIN LOGIN ADT, FVS ADTLKP,ADTNXT,FREE, INIT, OR USER
FRET,READFST,READMFD,
RELUFD,UPDISK
POINT POINT AFT,FVS ACTFREE; ACTLKP, FSTLKP ASSEMBLE,CEDIT,EDIT
QQTRK QQTRK ADT,FVS TRKLKP, TRKLKPX WRBUF
QQTRKX ADT,FVS TRKLKPX ERASE,WRBUF
RDBUF RDBUF AFT,FSTB,FVS ACTFREE,ACTLKP,FREE, LOADMOD, AND ALL PROGRAMS

FRET,FSTLKP,RDTK

WHICH READ CMS FILES




(443

APPENDIX CZ CMS FILE SYSTEM CROSS—-REFERENCE LIST (PAGE 3 OF 3)
NAME OF ENTRY 1/0 MACROS
PROGRAM POINTS REFERENCED CALLS CALLED BY (WHERE KNOWN)
READFST READFST ADT, FVS. FREE,FRET,RDTK,READMFD INIT,LOGIN,SYSGEN
READMFD READMFD ADT,FVS FREE, FRETyRDTK,WRTK READFST,LOGIN
RELEASE RELEASE ADT, FVS ADTLKP,CPFUNCTN,RELUFD USER
RELUFD RELUFD ADT, FVS FRET FORMAT,LOGIN,RELEASE
STATDSK STAT ADT, FVS ADTLKP 4 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 4 UPDISK,WRBUF
TRKLKPX ADT ERASE,QQTRK,QQTRKX,UPDISK,WRBUF
UPDISK UPDISK ADT, FVS DISKDIE,FREE, FRET, ALTER,DISK,ERASE,FINIS,
TRKLKPy 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
FRETy FSTLKW,KILLEXF,
QQTRK ,QETRKX yRDTK

TRKLKP, TRKLKPX, WRTK




FILE SYSTEM CONTROL BLOCKS

l FVs
L—ol DISK & SEG
38
40 REGSAV3
c 1
8 RWFSTRG Ji
1 7
co ADTFVS |
ca REGSAVE ¥
[()o4 ERRCOD 8
108 REGSAVI
140 ERRCOD |
148 V (ACTLKP) V(ACTNXT)
150 V (ACTFREE) V(ACTFRET)
158 V (ADTLKP) V{ADTNXT)
160 V{FSTLKP) V(FSTLKW)
sg V(RDTK) V{WRTK)
170 V(TRKLKP) V (TRKLKPX)
178 V(QQTRK) V (QQTRKX)
180 VIADTLKW) VI{ERASE)
188 V(TYPSRCH) V (UPDISK)
190 V {KILLEX) V (TFINIS)
198 v (RDBUF) V (WRBUF)
180 V {FINIS) V (STATE)
18 V (STATEW) V {POINT)
180 65535 4
188 V {FREE) 199
1co V(FRET) JSR@
. Ic8 ISR RWMFD
100 8¢d 4
108 FVSDSKA DSKLOC
1E0 RWCNT DSKADR
IE8 ADTADD
iFo FINISLST
200 FFF
FFE £F daL | UFD | xx
208 FFE FFD SIGNAL BUSY | FLAG
T TFL s e ase |
210 |F( AG|SAVE {FLAG|FLAG FVSERAS §
218 FVSERASI FVSERAS2
220 FVSFSTN
228 FVSFSTT
230 FVSFSTDT FVSFSTWP ] FVSFSTRP
FVSF | FVSF | FVSF
238 | FvsFsTM | FvsFsTic | SY3F Is*rrv Strs
240 FVSFSTIL FVSFSTDB IFVSFSTYR
248 FVSFSTAD FVSFSTAC
NOTE:
ZEROS ARE WRITTEN: @

ACTIVE MASTER
FILE TABLE FILE DIRECTORY DIOSECT
o AFTCLD | AFTCLN | AFTCLA ——0 DA (FSTH) —-0 100LD b
8| AFTDBD | AFTDBN | AFTDBA e — 8 DloCsW
10 END OF to PWAIT
7 AFTCLB 3 _______ _|DASFLAG
1
60| AFTFLG | AFTPFST | AFTIN | AFTID | DA (QMSK EXTENSIONS) 1 20 QQDsK
(IF ANY) : 28 ccwl
30 cowe
ie8 NUMTRKS 38 CCW3
170 QTUSEDP QTLEFTP 40 RWCCW
FILE STATUS 178 LASTRK g [ NumcrLp 48 CCWNOP —_—
TABLE BLOCK 50 SEEKADR 10COMM
180 amsk F s8 SENCCW
o AFTN 7 60 LASTCYL LASTHED
250 UNIT TYPE
8 AFTT L L 68 |DEVTYP[DIOFLAG]  SENSB
10 AFTD AFTWTP | AFTWRP 258 l ENTIRE QQMSK 10 DOUBLE
18 aFTM | aFTIC AFTFCLIAFTFV[AFTFB 328 78 1 —
20 AFTIL AFTDBC | AFTYR 5
l BO [ ErrcopE
ACTIVE B8 FREERD DIOFREE
DISK TABLE co RISAVE R2SAVE
0 ADTID __ |ADTFLG3 | ADTFTYP cs SAVECC DKIONORM_DKIODE
8 ADTPTR ! ACTDTA ] DXSFP
ssTAT 10 ADTFDA ADTMFON b8 DKTIC
18] ADTMFDA ADTHBCT DKFPKEY
——-0 FSTSIZE FSTCOUNT =L 20 ADTFSTC ADTCHBA
] 28 ADTCFST ADTIST
. FSTB L
i 4 30 ADTNUM ADTUSED {O1SECT
I I 38 ADTLEFT ADTLAST
30 AOT[ ADT] ADT | _ADT ]
i FsTB, 1 40 ADTCYL > I"X Fooe| Fiaee o) 10SAVE %
T T 48 ADTMSK ADTQGM . 1 TSNTABL
L-28 FSTB 1 50 ADTPQMI 1 ADTPQMZ g 58 gLNDEsT
1 STBL 1 58 ADTPQM3 1 ADTLHBA hos NEXTO
5 5 1 60 ADTLFST ADTNACW ADTRES 70 ooy
L SSTATEXT 68 .
- ADTT g 78 10CSW
ool DTS Ji 80 HOLD VSTRANGE
us F TS T ™ WAITREG
l ADTA 1
T
180 |
ADTB T 7 7
LOADER TABLE IE8
ENTRY E ADTC 1‘:
of NAME ] |
8| FLAG | INFO g |  vaLuE |
PRGSECT
7C FLA(;BVTE ° DEBPSW —
70 - | XHALE 8 PICADOR OPSW 1
E- XFULL J T
F - ‘EB -
= | XUNDEF 28 TEMPOLD TEMPNEW
- XCXD
2 - | XCOMSET 30 L RI3AREA PSAVE L
- | NIBLK J
Ve
CMS BLOCK DIAGRAM ]

VERSION 3 LEVEL |

353

So0o0ms O

I8

ic
20
24
28
2C
30
34
38
3c
40
4
48
ac
50
54
58
5C
60
64
68
(1
70
74
78
7C
80
84

282888

AO
A4

SYSREF

V (FVs)

V (BUFFER)

SIMULATED 0S
CONTROL BLOCKS

V{(CMSOP)

V (DEVTAB}

V {FSTLKP)

V{GETCLK)

VIGFLST)

V(FSTLKW)

V{PIE)

Vv (1ADT)

V{ADTP)

V(PRTCLK)

V(10ERRSUP)

V{RDTK)

V(SCAN)

x-%x__ A(SSTAT)

V(ADTT)

V{SWITCH)

V(TABEND)

V(ADTS)

V{BTVPLIN)

V{FREEDBUF}

V{WRTK)

V(LNKLST)

V(STRINIT}

V (DUMPLIST)

V (FREE)

V{(FRET)

V(SETCLK)

V(TXTLIBS)

V (NUMTRKS)

V (DMPEXEC)

V (FEIBM)

V (DIDSECT)

V(OSTABLE)

v(usvCcTeL}

V(MACLIBL)

V (MACSECT)

V{SVCSECT)

V{ADTLKP})

V(UPUFD}

#-# A(SSTATEXT)
V(OSRET)

V (CMSRET)

V(NOTRKST)

V(EXEC)

V(START)

V{COMBUF ] |

V(ADTLKW)

V(USA BREV)

V{EXISECT)

V(TBL 2311)

V(TBL23I14)

V.(SCBPTR)

#-% A(USER )

#®-% A{USER2)

%% A(USER3)

#-2_A (USER4)
V (IONTABL)

V(SYSCTL)

V (FCBTAB)

CMSCVT
0 RELND cvT
8
38 | DATE
40
48 0 IN(
8 J
50 [ exit | emer o o
:g PBLDL '8
ce - 20 NRM
0 28 JsA
78 beB 30. NRM
80 NUCB
88 o) ST
20
M
98 oPTE1 - e
a0 170[SSMON
A8 Mzco ] —
P 178
180
o USER 188 ADOV
190
(U
1 cMscB
) FCBINIT | FCBPRDC o [JSIND] DsF
8 FCBDD 8
10 FCBOP 10 oL
18 FCBDSNAM 18 NRM
20 FCBDSTYP 20
28{ FCBDOSMD | FCBITEM FCBBUFF
30 FCBBYTE FCBFORM | FCBCOUT
FCB| FCB L
38 FCB READ PEV | moe |FCBXTENT o
a0 w—
pHd NOT USED
S0 [ FCBRI3 80
58 FCBKEYS [ FCBPDS .
60 JFCBMASK
JFcBl JFCB
68 JFCBCRDT LJFCBXPDT RS Irse
JFC | JFC JFC | JFC JFC
70 |gurnpleraLn| UFOBUFL | eRopTiEYLE LiMCT
JFC —ancona] FCB | _JFC l
78| | iMcTi(CONT)]" RECF M, DPTCD, | CBBLKS!
FCB DEB
80| FCBLRECL 05w | "\ JLNCTH| 0 RE
88 DEBTCBAD 8
90 DEBOFLGS DEBOPATB 10
98 10BNXTAD 10BECB
A0 DEBDCBAD \OBECBPT o [” 1EvE
A 1OBCSW 18 | BUFL
80 |OBSTART 10BDCBPT
o
EXISECT
28
0!_ EXSAVE l 30 oftes #
40 TYP LIST 284
a8 TIMCCW o
%0 TIM CHAR
58 SCAW 30
60 [ TIM INIT 38 S
68 EXSAVE | 40 [WCPD[WCPI
A8 EXT PSW
BO SAVEXT 48 E(
B8 EXTRET DIRECT
co JR@ L JR1
a8 &
50 Q
58 Pi




48

50
54

sc

64
68
6C
70
74
78
7c
80
84
88

94
98
oC
A0
A4
A8

882 %83

c4
ce
cc
bo
De

bnCc
EO
E4
E8
EC
FO

SIMULATED OS

SYSREF
CONTROL BLOCKS
V (FVS)
V (BUFFER)
V(CMSOP)
V (DEVTAB)
V (FSTLKP) CMSCVT
V(GETCLK) BLOC
V(GFLST) o RELND [ ovT CMS CONTROL BLOCKS
VIFSTLKW) 8 LIBSECT
VIRIET :g T DATE SvesECT 0 [ MAGSECT (MACDIRC)
V (1ADT) a8 0 JNUMB 1 JFIRST Ig
V(ADTP) 8 JF4 JLAST
V(PRTCLK] 50 [ extt [ ereT © LICo0 Bl
V(10ERRSUP) :g e R i3 T INDEX 20 | MACLIBL
v {ROTK) cs - 20 NRMOVR [ ERROVR 7
V(SCAN) 28 JSAVDV
%x__A(SSTAT] 70 20 NRMSAY 68 | TXTLIBS
V(ADTT) ;: bes = 4 3 4
NUCI
V(SWITCH) ,
1o STACK
V(TABEND) ; ' 7 BO | PRHOLD
V(ADTS) 160 MOD LIST
V(BTVPLIN] :g oPTeL 168 DUMCOM
V(FREEDBUF ) 170 [SSMON | ZERO 3 I TRANSRT NUSECT
VIWRTK) 48 uzce L 178 " [TRANMSK __ADTRANS oPSECT
V (LNKLST) 180 TEMP @2 =
V(STRINIT), 0o 188 ADOVRSUB ADOVRRID ) *-0 | PLIST (CMSOP)
USER 8 FILENAME
V(DUMPLIST) 190 BLK1
V (FREE) oyl ) 0 FILETYPE
(FRETT 18 [ FILEMODE | FILEITEM FILEBUFF
TR & cMSCh CMSSAVE 20 FILEBYTE FILEFORM_| FILECOUT
( 28 FILEREAD &
VTXTLIBS) [+ FCBINIT 1 FCBPRDC o [JsiNDT DSFLAGTCHWRD T CALLER Savemd
i i 1 30 SAVERIS SAVERE
V (NUMTRKS) 8 FCBOD 8 CALLEE 8 SAVER| 5
V (DMPEXEC) [{¢] FCBOP 10 oLD SVC PSW pECE 40 CMSNAME Feaio.
V(FEIBM) 18 FCBDSNAM 18 NRMRET ERRET 48 CONREAD
V (DIDSECT) 20 - FCBDSTYP 20 CPREGS R@ -RI5 L ° Soecs 50 CONRDBUF
V(OSTABLE) 28| FcBDSMD | FCBITEM FCBBUFF r 4| TYPE LNGTH
V{usveTBL) 30 FCBBYTE FCBFORM | FCBCOUT 8 DCBAD :g CONRDOO?WL;ONRDCM Nk
V(MACLIBL) FCB | FCB c AREA
38 FCB READ FCBXTENT
VIMACSECT) %0 DEV [MODE 60} FPREGS FB - F6 10 108PT 4
V(SVCSECT) s NOT USED 1 e KYAD o WATDST
V(ADTLKP) s0 FCBRI3 80 WORK AREA )’ '8 RECPT €8 couwmiz
[ V(UPUFD] 58 FCBKEYS | FCBPDS ¢ 7 fo CONWRBUF
%-% A(SSTATEXT) 60 JFCBMASK :
|*-% ACSSTATEXT) | F8 [ CONWR COD | CONWRCNT READLST
V(OSRET) JFCB| JFCB
68 JFCBCRDT | JFCBXPOT KBl RS 100 ROBUFF
V_{CNSRET) JFC T IFC JFC T IFC IFC 108 | RDCCW | RDCOUNT PUNCHLST
VINOTRKST) 70 |gUrnpleraLn| IFCBYFL | epopTikEYLE LIMCT o PUN:U":F
VIEXEC) 78| JFC FCBDSORG FCB | JFC ! FceBLKs! 18 NCOUR
VISTART) LIMCT]|(CONT) RECFM| DPTCD ocE ii8 PUNCOUNT PRINTLST
FCB DEB 120 PRI
V(COMBUF 80 |FCBLRECL | 55w | X [LNCTH 0 RELAD KEYLN __ FGAD DEVICE INTERFACE 128 FRONT TAP;_“;T
V(ADTLKW) 88 DEBTCBAD 8 DVTBL DISK o TAPEOPER
VIUSA BREV] % DEBOFLGS DEBOPATE 10 [ TReaL
138 TAPEDEV
VIEXISECT) 98 10BNXTAD |10BECB l 140 | TAPEMASK | TAPEBUFF TAPESZE
v(TBL 2311) A0 DEBDCBAD OBECBPT 10| KEYLE BUFCB ACCESS METHOD 148 TAPECOUT CLOSIO
viTeL2314) A8 108CSW 18 [ BUFL DSORG | 10BAD COMMON INTERFACE 150 CLOSIODY
:(Lss‘;‘:"f)*) 80 I0BSTART 10BDCBPT 158
-5
160 [ RDSYS
»-%_A(USER2) 20 —  FOUNDATION EXTENSION
#-% A (USER3) 4
EXISECT
%-x_A (USER4) 28 FOUNDATION 178 | WRSYS
V (IONTABL} of EXSAVE l 30 [ OFLGS [ IFLG | MACR | BEFORE OPEN
VISYSCTL) - -
V (FCBTAB) 40 TYP LIST 28 } FOUNDATION 190 EX LEVEL EXFi
:g T:'I:Mgﬂ”R 30 AFTEROPEN 198 EX_NUM EX ADD
140 OVER NUM OVER ADD
58 SCAW 30 CHECK QSAM-BSAM-~BPAM 1A8 [ DUMPLIST (GROIS ) LoC0256
60 TIM INIT 38 SYNAD CINOI]CiNoIBLKSI COMMON 180 FIRSDMP LASTOMP
68 g;:ﬁ:s: | 40 |WePD[wePL]OFF SRIOFFSW 10BA INTERFACE 188 FRSO6 DUMPTIT
A8 F FCBHEAD
80 SAVEXT a8 EOBR T EOBW BSAM-BPAM o coThs ((FCBFIRST; i FCBNUM |
B8 EXTRET | DIRECT __LRECL POINT INTERFACE
co JRB [ JR | |
48 EOBAD RECAD QSAM
50 QSWS EROPT INTERFACE
58 PRECL __ EOB

io
i8

60
68
70
78

ES8
FO
F8
100
108
1o
ns
120
128
130

138
140

148

1DO

300
308

30

3i8
320
328
330
338
340
348
350

368

378
380

398
3AD

o
8

NUCON

LSTSVC CORESIZ
SWITCH
USFL SWFORT SWASM SWPLI SWCOB
FORTCOMF  X'8@' | ASMCOMP X'8g' | PLICOMP X '8@'
FORTEXEC X'@8' | BLOLSWT x'10' | PLIEXEC X'@8'
DYLD x'ss
DYLiBo x'04
DYLIBNOW  X'p2'
MNSD x'g1’
STADDR LDRTBL
TBLNG T TBENT
L CMS AREA
LNKLST (CHNPTR
LSTBEG DEVEXT.
GFLST (FST FREE) LENFRE
FRELST OSAREA
”
E
q LSTADR
LOCCNT LDADDR
PSW
LOWEXT HiMAIN
IPLDEV SYSDEV SYSFLAG SYS FLAG1 10TYPE EXECSWT
BARECPU X'sg' | ERPSTAT x ‘g C=CLOSE $E0S  Xx‘ag'
BATCHMON X'4g' | NOUPD X ‘ag’ E= NOTE $ BAT X ‘28"
RDMSG X'2¢' | NODATIM x'1g' | GsGET $ JTERM X '18'
KLOYR x'1g' I=POINT $ LOAD X 'g8'
INEXEC x'gs' J=OPENJ $ NONX X '@4'
NDIMPEX x'ga’ K= CHECK $DuMP  x'g2’
RELPE x'g2 L=SVC's 4,5,10 $ INEX  Xx'@1’
MRELPG x'gt' M=WTOR
N=wTO
0 =OPEN
P =PUT
R=READ
T = TCLOSE
VIRTIME CPUTIME
CONGEN ({DIEPSW)
CCWs
CCWNOP.
WAITLST
WAITCON
NUMWRTS I KELIMIT
PENRDADD FSTFINRD
LST FINRD CURIQ _
NUMFINRD CONFLAG ATSGN CNTSGN | ENDLIN | EDBKSP EDTAB
PNRD X 'sg’
KTBIT X'ag
KEBIT X'2g
REDBIT  X'18'
EMSEBIT X'gg'
NMSGBIT X 'g4’
XERMSG X 'g2'
ALDELTAB STDELTAB N
AD IN TAB ADOUTAB
RDBUF6 ROBUF2 [ rosuri I RDBUF
( r
STNXTAD STKBUF
DEVTAB
CONSOLE
[soisk
0DISK
[ Toisk
CREADR
[ cPuNcH
PRINTER
[rar
TAP 2
[ aDISK
BDISK
[coisk
[ TABEND
| bevice
DEVTAB ENTRY
DEVADOR FLAG ] SYMBOLIC NAME ]

A (PROCESSING ROUTINE!}

[
L

T




INDEX

Abbreviations 74, 193
ACTFREE routine 266
ACTFRET routine 268

Active Disk Table (ADT) 31, 34, 216, 270
Active File Table (AFT) 23, 26, 27, 34,

218, 264
ACTILKP routine 264
ACTNXT routine 265
ADTILKP routine 270
ADTNXT routine 271
ALTER 87
ASSEMBLE 138
BAREG67 function 308
Batch monitor 3, 335
BLIP subroutine 211
BLIP 178
Block numbers 31-32
BRUIN 144
CARDIO routine 278
CEDIT 90, 93
Chain link 21-24, 32
CHARDEF 178
CLOSIO 90
CLROVER 132
CMS command overview 1
CMSYSREF macro 16, 17
CNVT26 146 '
COMBINE 91
COMPARE 147
CONREAD, see WAITRD
CONWALIT function 285
CONWRITE, see TYPLIN
CPFUNCTN 178
CPNMON/CPNMOF subroutine 206
CVTFV 148
DEBUG 133
DEFINE subroutine 207
DEFTFLYV function 308
DIAGNOSE instruction 179-180
DIAGNOSE 1/0 276
Data block formats 23, 223, 229
DIRECT I/0O - see DIAGNOSE I/O
DISK 150
Disk address formats 29-32
Disk labels 159-160, 163-164
Disk resident routines 342
DSDSET subroutine 208

DUMPD 152

DUMPF 153

DUMPREST 154

ECHO 155

EDIT 93

ERASE subroutine 208

ERASE 98

EXEC 119

External interrupts 84

FILEDEF 101

File management 16, 215, 223, 240

File Status Table (FST) 19, 20, 21,
25, 220, 247

FINIS function 106, 232

Fixed variable storage (FVS) 221

FORMAT 155

FORTRAN library 206

FORTRAN 140

FREE function 213

Free storage 8-13, 213

FRET function 213

FSTLKP routine 247

FSTLKW routine 249

GENDIRT 165

GENMOD 120

GETCLK function 304

GETPAR subroutine 209

GLOBAL 124

HNDINT function 39

HNDSVC function 79-80

Initialization (CMS) 22, 71-72

Internal linkage 7

1I/0 interrupts 81-83

1/0O, non-terminal 38, 283

1/O, terminal 35-38, 283

INITB67, see BAREG7 function

INITIPL, see IPLDISK function

INITSYS, see SYSGEN routine

IPL 179

IPLDISK function 306

KILLEXF function 304

KO 82, 180

KT 82, 181

KX 82, 181

Labels 159, 163

Language processors 1, 138

LIBEPACK function 305

e
(%2



Libraries 199 REUSE 128

LINEND 182 RT 191
LISTF 106 SCAN function 306
LOAD 125 SCRIPT 113
Loader Tables 8 SETCLK function 307
Loader 309 SETERR 136
LOADMOD 126 SETOVER 137
LOGDISK routine 255 SNOBOL 143
LOGDSK subroutine 209 SORT 169
LOGIN 71, 182 SPLIT 115
LOGOUT 188 Stacking commands 73, 74, 82
Machine check interrupts 84 START 129
Machine configuration 4 STAT 169
MACLIB 199 STATE function 235
Macro libraries 199 STATE 116
Macros 199 STATEW function 237
MAPPRT 166 STATEW 117
Master File Directory (MFD) 17, 20, 21, Statistics, disk 32

22, 245 Storage management 8-13, 213
MODMAP 167 Storage management function 213
Nucleus routines 344-347 SVC handling 7, 75
Nucleus 14, 306 SVC simulation 40-69
NUCON 14-16 SVC X'CA' 7, 75
OFFLINE 108 SVCFREE function 214
OS SVCs 40-69, 77-78 SVCFRET function 214
OSTAPE 167 SYN 191
Overrides, normal 85-86, 297 SYSGEN routine 256
Overrides, error 86, 297 SYSREF 15, 16
PLI 141 System disk 4-5, 27, 34
POINT function 238 System Status Table (SSTAT) 27, 256
PRINTF 111 TAPE 171
PRINTR routine 280 TAPEIO routine 283
PRINTIO, see PRINTR routine TAPEIO 174
PROFILE EXEC 71-72, 185-186 TAPRINT 175
Program interrupts 84 Text libraries 202
PRTCILK function 305 TFINIS routine 240
QMSK 22, 29-31, 33-34 TPCOPY 175
QQTRK routine 258 Transient area 8
QQTRKX routine 259 Transient routines 348-349
RDBUF function 223 TRAP subroutine 211
RDTK routine 273 TRKLKP routine 261
Read-only disk 34 TRKLKPX routine 262
Read-only extensions 186 TXTLIB 202
READFST routine 243 TYPE function 286
READMFD routine 245 TYPLIN function 285
RELEASE 189 UPDATE 118
RELUFD routine 242 UPDISK routine 251
RENAME subroutine 209-210 UPUFD 254
REREAD subroutine 210 USE 128

Return codes 8

356



User File Directory (UFD) 22-23, 182 WAITRD function 287

242, 243 WRBUTF function 227
251, 252 WRTAPE 176
Utilities 146 WRTK routine 275
WALIT function 289 $ 130
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