






































































































































































































































































































































































































































































































































































































UTS TECHNICAL MANUAL 

LISTFD 

PURPOSE 

Th is routi ne I ists the current fi Ie di rectory block. 

ENTRY 

BAL, R14 LISTFD 

EXIT 

B *R14 

LISTFIT 

PURPOSE 

This routine lists the current FIT. 

ENTRY 

BAL, R 14 LISTFIT 

EXIT 

B *R14 

LISTOUTBUF 

PURPOSE 

Th is routine I ists the cu rrent tape output buffer. 

ENTRY 

BAL, R14 lISTOUTBUF 

EXIT 

B *R14 
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LISTMIX 

PURPOSE 

This routine lists the current MIX block. 

ENTRY 

BAL, R14 LISTMIX 

EXIT 

B *R14 

LISTAD 

PURPOSE 

This routine lists the current account directory block. 

ENTRY 

BAL, R14 LISTAD 

EXIT 

B *R14 

MIXSNAP/MIXERR 

PURPOSE 

SECTION WA.01 
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This routine is entered when a mix error occurs. It frees all tape buffers and branches to 
EOFQ to close out the fi Ie on tape. 

ENTRY 

B MIXSNAP 
B MIXERR 

EXIT 

B FDERR1 if no tape is being dumped. 
B EOFQ if no tape is being written. 
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DATAERR 

PURPOSE 
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This routine is entered if a data granu le,address error has occurred. It types an error message 
and branches to MIXS NAP. 

ENTRY 

a DATAERR 

EXIT 

a MIXSNAP 

FDDONE 

PURPOSE 

This module is entered when a file directory block has been completed. If this is not the last 
link, it reads the next link in. 

ENTRY 

a FDDONE 

EXIT 

ERROR EXIT 
a READFAIL3 if FLINK address is invalid. 

NORMAL EXIT 
a GETFD1 if next block already in core. 
a GETFD fo read in next block. 
a ENDOFD if FLINK is zero. 

ENDOFD 

PURPOSE 

Entered when a file directory is completed. It prints next header with new account on M:LL 
device after printing summaries for previous account. It then branches to NACN. 
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ENTRY 

B ENDOFD 

EXIT 

B NACN 

CKTIO 

PURPOSE 
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This routine is entered when a fi Ie has been completely processed. It writes an :EOF record 
if necessary, prints the file name and the file information summary on M:LL device. It then 
branches to GETFILE to process the next file. 

ENTRY 

B CKTIO 

EXIT 

B GETFILE 

CODESCAN 

PURPOSE 

This routine scans the FIT for the entry whose code corresponds to that in R2. 

ENTRY 

BAL, R15 CODESCAN 
R2 contains code to search for. 

EXIT 

B *R15 if not found. 
B *R15+ 1 if found. 
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MOVENTRY 

PURPOSE 

This routine moves an entry from the FIT to a :BOF record. 

ENTRY 

BAL, R15 MOVENTRY 
RO is word address of entry in FIT. 
R4 is address of :BOF record. 

EXIT 

B *R15 

HEXTODEC 

PURPOSE 

This routine converts a number from hexadecimal EBCDIC. 

ENTRY 

BAL, R15 HEXTODEC 
R3 is number to be converted. 
R1 is address to store result. 

EXIT 

B *R15 

TACNT/TFILNME 

FURPOSE 

SECTION WA.01 
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These routine types "ACCOUNT" and an account name, or "FILE" and a FILENAME on the 
operator's console. 

ENTRY 

BAL, R15 TACNT to type account. 
BAL, R15 TFILNME to type fi Ie name 
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EXIT 

B *R15 

ACCK 

PURPOSE 
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Checks if current account number matches current data card. Sets All = -1 if all files mode, 
sets ACEQU = -1 if account number compares to card, sets ACEQU to zero if no compare. 

ENTRY 

BAl, R15 ACCK 

EXIT 

B *R15 

READFAIL 

PURPOSE 

Entered because of an ACNCFU disc address error. Causes M:XXX abort. 

ENTRY 

B READFAIL 

EXIT 

B ENDUP 

READFAIL2 

PURPOSE 

Entered because of an account di rectory LIN K fa ilure. Causes M:XXX abort. 

ENTRY: B READFAIL2 

EXIT: B ENDUP 
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READFAIL3 

PURPOSE 
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Entered because of a link failure in the .. file directory. Causes a branch to ENDOFD to skip 
to next account. 

ENTRY 

B READFAIL3 

EXIT 

B ENDOFD 

READFAIL5 

PURPOSE 

Entered because of a LINK failure in a MIX. Causes branch to MIXERR1 to skip to next file. 

ENTRY 

B READFAIL5 

EXIT 

B MIXERR1 

LPRINT 

PURPOSE 

This routine prints one line and then clears the buffer. 

ENTRY 

BAL, R15 LPRINT 

EXIT 

B *R15 
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PLIST 

PURPOSE 

This routine is used to snap out a buffer on the M:LL device. 

ENTRY 

BAl, R15 PlIST 
R 1 conta i ns number of bytes in buffer. 
R3 contains beginning buffer address. 

EXIT 

B *R15 

BUFSET 

PURPOSE 

This routine is called to move a print line from one buffer to another. 

ENTRY 

BAL, R15 BUFSET 

EXIT 

B *R15 

PRINT 

PURPOSE 

Writes one I ine of print via a CAL 1, 1 to WRTPBU F. 

ENTRY 

BAL, R15 PRINT 

EXIT 

B *R15 
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SPACE 

PURPOSE 
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Writes N lines of blanks on M:LL via CAL 1, 1 WRTBLNK where number of blanks is supplied 
by R1 . 

ENTRY 

BAL, R15 SPACE 

EXIT 

B *R15 

TYPEIO/TYPEI02 

PURPOSE 

This routine types a message on the operators console. 

ENTRY 

BAL, R15 TYPEIO 
R1 is byte address of TEXTC message 

BAL, R 15 TYPEI02 
R 1 is byte address of message buffer 
R3 is byte count 

EXIT 

B *R15 
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FRES PROCESSOR 

PURPOSE 
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The FRES Processor is designed to restore files from tapes created by the FSAVE processor. 
FRES must be run under an account with CO privilege. 

FRES relies on the fact that FSAVE never writes tape blocks larger than 512 words; therefore, 
FRES should not be used to restore tapes written by FPURGE. 

CODING CONVENTIONS 

FRES was coded in a highly subroutinized manner. 

Reg ister 0 is the I ink register. 
Registers 1 through 6 are nonvolatile. 
Registers 7 through 15 are volatile. 

BASIC PHILOSOPHY 

FRES bypasses sytem labeled tape management by branching directly to IOQ for its tape op­
erations. For creating files, however, FRES uses standard system services (i.e., M:OPEN, 
M:WRITE, M:CLOSE). 

FRES restores all of the attributes of a file that were saved by FSAVE including all applicable 
dates. 

ID 

QTAP 

PURPOSE 

Call MTREAD to queue the next physical tape read. 

USAGE 

BAL,O QTAP 
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INPUT 

NXTBUF contains the index of the next tape buffer to be used. 
TSTATUS a byte table indicating the status (or TYC) of each tape buffer. 

DESCRIPTION 
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Check the status of the buffer to ensure that it is free (TSTATUS = 0). If it is not free, return 
to the calling routine. Otherwise, mark the buffer busy (TSTATUS = FF) and call MTREAD. 
When MTREAD returns, update NXTBUF so that it points to the next buffer and return to the 
calling routine. 

ID 

MTREAD 

PURPOSE 

Call NEWQNWM in IOQ which performs (queues) the actual read. 

USAGE 

BAL,O MTREAD 

INPUT 

R7 contains the index of the tape buffer. 

DESCRIPTION 

Enter master mode (M:SYS) and increment UB:MF by one. Call NEWQNWM to read 2048 bytes 
into the appropriate buffer with the end action address equal to the physical address of 
EAREAD and end action information equal to the physical byte address of the STATUS entry 
for the appropriate buffer. 'Nhen NEWQNWM returns, reenter slave mode and return to the 
ca II i ng rou tine. 
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ID 

OPNTAP 

PURPOSE 

Open M:EI to device tape with the correct serial number. 

USAGE 

BAL,O OPNTAP 

INPUT 

OPTPFPT the FPT used to open M:EI. 

DESCRIPTION 

SECTION WA.02 
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Check M:EI to see if it is open. If so, allow I/O to run down (UB:MF = 0), close M:EI 
(M:CLOSE), change the serial number in OPTPFPT, and open M:EI to the next volume 
(M:OPEN). If M:EI is not open, then merely open it (M:OPEN) without changing OPTPFPT. 
After opening M:EI, save the DCT index in MTDCTX, rewind the tape (M:REW) and initialize 
CURBUF, NXTBUF and TSTATUS. Then return to the calling routine. 

10 

SKPTMK 

PURPOSE 

Logically read physical records until encountering a tape mark. 

USAGE 

BAL,O SKPTMK 

INPUT 

CURBUF contains the index of the current tape buffer. 
TSTATUS a byte table indicating the status (or TYC) of each tape buffer. 
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DESCRIPTION 
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Check the status of the current buffer, returning to the calling program if a tape mark is 
indicated (TYC = 6). Otherwise, call NEXTBUF to update CURBUF to the next buffer and 
repeat the above test unti I it is satisfied. 

ID 

NEXTBUF 

PURPOSE 

Updates CURBUF to the next tape buffer. 

USAGE 

BAL,O NEXTBUF 

INPUT 

CURBUF contains the index of the current tape buffer. 
TSTATUS a byte table indicating the status (or TYC) of each tape buffer. 

DESCRIPTION 

Free the current tape buffer (TSTA TUS = 0), update CURBUF to the next buffer in sequence, 
check to ensure that it is neither busy (TSTATUS = FF) nor free (TSTATUS =0), and return to 
the calling routine. If the buffer is busy, spin until it is no longer busy. If it is free, force 
a read by call ing QTAP and recycle through the above status checks. 

ID 

INITIAL 

PURPOSE 

Perform appropriate initialization of tables and data. 

USAGE 

BAL,O INITIAL 
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INPUT 

#SU F number of tape buffers. 
#PAGES initial size in pages of the data buffer. 

DESCRIPTION 

SECTION WA.02 
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Enter master mode (M:SYS), set JIT limit for maximum run time to unlimited (= 0), set JIT 
I imits for temporary and permanent RAD and disc to 128K granules, and reenter the slave 
mode. Obtain pages (M:GP) for tape buffers and the data buffer. Save the logon account 
from JIT in MYACCT and return to calling routine. 

ID 

CCI 

PURPOSE 

Process control cards and data cards. 

USAGE 

BAL,O eCI 

DESCRIPTION 

Read control cards through M:C and process as follows: 

a. +END - return to calling routine. 

b. +VOL - read data card and store serial number in OPTPFPT (see OPNTAP). 

c. +START - read data card and store account in STACCT and file name, if present, in 
STFILE. 

d. +SKIP - read data cards (up to #SKIP allowed) and store accounts in the doubleword 
table, SKIP. The data cards must be sorted so that the accounts are in ascending 
order. 
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Logically read physical records until encountering a :BOF, :EOVor :EOR sentinel. 

USAGE 

BAL,O SKP:BOF 

DESCRIPTION 

Call SKP:TMK to locate the next tape mark, read the next record and check to see if it is a 
:BOF, in which case return to the BAL+2. If not a :BOF, check to see if it is an :EOVor 
:EOR, in which case return to BAL+1. If none of the above, repeat the entire process. 

ID 

GOT1 

PURPOSE 

Open the disc fi Ie corresponding to the next tape file. 

USAGE 

BAL,O GOTl 

INPUT 

CURBUF contains the index of the current tape buffer which contains the :BOF from tape. 
OPNFLFPT the FPT used to open the file. 

DESCRIPTION 

Reinitialize data cells. For each variab Ie length parameter (VLP) entry that must be preserved 
from the original file, call GETVLP which moves the VLP entry from the :BOF to OPNFLFPT. 
For VLP entries that were not present in the original file (e.g., PASSWORD, READ accounts, 
etc.) an appropriate dummy entry is used so that the entry from the previous fi Ie which is in 
the DCB is not carried across to the new file. Read the user label which is the record following 
the :BOF and call ACCTOJIT to move the account from the user label to JIT. Check the fi Ie 
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organization in the user label for RANDOM and perform special setup if it is RANDOM. 
Next, call CHECKIT to determine whether or not to restore this file. If not, return to the 
BAL+l. If so, open the file (M:OPEN) using OPNFLFPT and return to the BAL+2. 

ID 

CHECKIT 

PURPOSE 

Determine whether to open on disc or skip the current tape file. 

USAGE 

BAl,O CHECKIT 

INPUT 

CURBUF contains the index of the buffer containing the user tape label. 

DESCRIPTION 

If starting account/file was specified, determine whether or not we are there yet. If not, 
return to the BAl+l. If skip accounts were specified, see if this is one of them. If so, 
return to the BAl + 1. If none of the above, check date in user label to ensure that tape files 
are in sequence. If no sequence error 1 return to BAl+2. Otherwise, notify user of fi Ie se­
quence error and exit. 

ID 

ACCTOJIT 

PURPOSE 

Move account from user tape label to JIT. 

USAGE 

BAl,O ACCTOJIT 
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INPUT 
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CURBUF 
LASTACCT 

contains the index of the buffer containing the user tape label. 
contains the account of the last fi Ie that was processed. 

DESCRIPTION 

If the account in the user label and the account in LASTACCT are equal, return to the 
calling program. Otherwise, move the account from the user label to LASTACCT and also 
to JIT. Set J:FDDA = 0 in JIT and return to the calling program. 

ID 

GETVLP 

PURPOSE 

Search a variable length parameter (VLP) list for a specified entry and, if found, move the 
entry from the VLP I ist to a specified location. 

USAGE 

BAL,O GETVLP 

INPUT 

R4 contains the word address of the source VLP list. 
R5 contains the byte address of specific entrylls destination. 
R6 contains the VLP for the entry to be found and moved. 

DESCRIPTION 

Search the VLP I ist which begins at the word address in R4 for the VLP code in R6. If not 
found, return to the BAL + 1. If found, move the entry from the VLP I ist to the byte address 
in R5 and return to the BAL+2 with R5 pointing to the first byte address following the entry's 
destination. In addition, if the VLP code is for a fi Ie name (VLP code = 01), move the entry 
to LAST FILE. 
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BUILD 

PURPOSE 

Transfer logical data records from the labeled tape to the disc file. 

USAGE 

BAL,O BUILD 

INPUT 

SECTION WA.02 
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CURBUF contains the index of the tape buffer containing the user tape label. 

DESCRIPTION 

Process the tape blocks until the :EOF sentinel is encountered. If a fatal error occurs before 
the :EOF, snapshots are performed and we return to the BAL+1. TSTATUS is checked for each 
tape block to ensure that TYC = 1 for data blocks. If an :EOY is encountered, OPNTAP is 
called to close the current volume and open the next volume which is positioned to the beginning 
of the data and we continue. VVhen processing the data blocks for KEYED or CONSEC files, 
write directly from the data block to the fi Ie (M:WRITE) whenever the data is blocked in a 
single tape block. When the data is chained between two or more tape blocks it is first 
moved to the data buffer, DBUF, prior to writing the file. If DBUF is not large enough, 
additional pages are obtained (M :GP). Inabi I ity to obtain enough pages for a record is 
considered a fatal error for this fi Ie. When the :EOF is encountered, return to the BAL +2. 
'Nhen processing the data for RANDOM files, always move the data to DBUF until it is full 
and then issue the M:WRITE. 

ID 

EXIT 

PURPOSE 

Terminate the run. 

USAGE 

B EXIT 
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MYACCT contains the logon account for th is job. 

DESCRIPTION 

Move the logon account from MYACCT to JIT. Wait for I/O to run down (UB:MF = 0) and 
exit (M:EXIT). 
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FILL provides the ability to protect the file system and to control the amount of space avail­
able for files. File system protection is provided through scheduled operations that save files 
modified since the last save, or files saved through specific on-line user request. The entire 
fj Ie system can be restored following disasterous system fa i lure or se lected fi les can be re­
stored. Available file space control is achieved through deletion of expired files and through 
operator initiated purges of the file system based on last reference of files. 

MODULES 

The FILL processor consists of three functional modules (BAC KUP, FILL, and PURGE), a 
module of DCBs (FILLDCB); two subroutine modules that are also used by some other processors 
(JULIAN and MAILBOX) and the system definitions module (MONSTK). BAC KUP, FILL, and 
PU RGE are described herein; and the other modules are either described in other parts of the 
Technical Manual (JULIAN and MAILBOX), or do not require description (FILLDCB and 
MONSTK) • 

DESCRIPTION 

When the FILL processor is initiated, whether automatically from GHOST1 at system initiation, 
through operator keyin of GJOB FILL, or through an on-line user using the command BACKUP, 
the entry is to the FILL modu Ie at location FILL. FILL determines if it is running as a ghost 
iob (it aborts if not) and whether it is initiated by GHOST1 (permits the operator to wipe out 
FILL's "memory" if not). The operator is then asked whether he wants a fill, no fill, or an 
instant squirrel - resulting in continuation of FILL, branch to BACKUP in module BACKUP, 
or branch to SETSQ in module BACKUP. At SETSQ, a schedule is constructed indicating a 
squirrel run at the current time, then proceeds to do the backup. At BACKUP, the backup 
schedule is interrogated (see below). If a fill occurs, the starting tape serial number is ob-
ta i ned from the operator as in the IIskip to II fi Ie if the operator wishes the fi Ie to start other 
than at the beginning of the tape. Fi les are then copied from tape to disk, automatically 
switching reels at the end of each tape. When the end of the tape set is reached, the op­
erator is asked if there are more tapes to fi Ie. If yes, the above sequence is repeated. If 
no, FILL branches to BACKUP, as above. At the conclusion of restoring each file, FILL 
checks to see if ALLOCAT has set the flag indicating that file space is getting low, or if the 
operator wants to initiate a file purge. If either is true, FILL branches to PURGE in module 
PURGE. When PURGE completes its function, it returns (as a closed subroutine) to the FILL 
module and the fill completes. 
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At BAC KUP, a check is made for se lecti ve fi /I commands. If there are any, FILL is entered 
at SELFILL, the commands are interpreted, and FILL restores the files. Upon conclusion, 
SELFILL returns (as a closed subroutine) to the BACKUP module. (SELFILL, like FILL, checks 
for purge flags and if set, calls PURGE.) BACKUP then examines the BACK:SCHED. :SYS 
file to determine if a backup is scheduled. If not, purge flags are checked, as above, and 
the FILL processor either puts itself to sleep until the next scheduled backup, or for 15 minutes, 
whichever is less. If a backup is scheduled, the entire file system is examined for files that 
have been modified since the last backup of the current type (SA, IN or SQ). Modified files 
are written to tape as encountered. After each fi Ie is inspected, the purge flags are checked, 
as above. At the conclusion of the scheduled backup, or immediately if there was no scheduled 
backup, the :BAC KUP fi Ie (account :SYS) is checked for user or purge (see below) backup re­
quests. Any such fi les are also copied to tape if not already done, and if the entry is flagged 
as a backup-and-delete (Xl1FI VLP code) DOPURDEL in module PURGE is called to delete the 
fi Ie and log that fact. If the operation was a schedu led backup, or execution of a schedu led 
WRAPUP, the output tape, if any is dismounted, and as above, the job puts itself to sleep. 
When the job wakes up, whether from time elapsing, ALLOCATE waking it, a GJOB FILL, 
or user BACKUP command, the processor goes back to point BACKUP, etc. 

Note: Normal FILL is entered only when the job is initiated. 

PURGE is a closed subroutine that is called by FILL or BACKUP. A purge is initiated by the 
operator answering lIyes li to the lIexpired file purge" question, or by the operator keying in a 
PURGE request. In either event, all files in the system are examined for expiration, and if 
expired they are purged (see below). For an expired fi Ie purge that is the only operation. 
For an operator-initiated PURGE-OLDER, fi les are also checked for last access, and if older 
than specified they are purged. For an operator-initiated PURGE-UNTIL, a table is built 
(currently 4 pages long) that is sorted by last access date. 'Nhen all fi les have been examined, 
the table contains the oldest files in the system, based on access date, that are eligible for 
purge. Files are then purged until the required number of granules is available or the list is 
exhausted. In doing a purge, the account :SYS is not eligible, nor are files with the "no 
purge" descriptor set on a II NEVER" expiration. Otherwise, all expired fi les are purged as 
encountered unless the BAC KUPALL SYSGEN parameter was set and the fi Ie has not been 
backed up since it was last modified. In this case, an entry is added to the :BAC KUP. :SYS 
file. When the IIbackupsll approach a page in length or at the end of the purge, the BACKUP 
module is entered at USR:BCK. BACKUP then copies the file to tape, encounters the Xl1 F' 
VLP and calls DOPURDEL in PURGE to delete the file, etc., until :BACKUP is exhausted and 
then returns to PURGE. For an operator-initiated purge, files not previously backed up are 
always backed up before deletion as the fi les are not expired. When a purge is complete, the 
new granule avai lable counts are logged and PURGE returns from whence it was called. At 
that point in time there may be some fi les that have not yet been backed up but that are in 
:BACKUP. The number of granules of such files is logged as lIin progress ll • Such files will be 
backed up and deleted before BACKUP puts the FILL job to sleep. 
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Backup copies fi les from the rapid access devices controlled by the file management system 
onto labeled tapes. During a system start or following a catastrophe, these tapes are used to 
restore the fi Ie system data base. 

OVERVIEW 

There is one ghost processor which includes automatic Backup, user-requested Backup, instant 
Squirrel, and Fi II. Automatic Backup operates from a schedu Ie establ ished by the installation 
manager and it includes Saveall, Incremental, and Squirrel. The Saveall saves all files ex­
cept account :SYSGEN and those files which were booted from the PO tape. Incremental 
saves all fi les which were created or modified since the last complete execution of Saveall, 
Incremental or Fill. Squirrel saves all files created or modified since the last execution of 
automatic Backup or Fi II. User-requested Backup is initiated by a terminal user with a request 
to back up an individual file. Instant Squirrel is requested by the operator after a crash which 
resulted in an impossible recovery. The instant Squirrel is an attempt to save all recent files 
so that they can be restored after a boot from PO tape. 

USAGE 

The file BACK:SCHED, :SYS contains the schedule for automatic Backup. The format is 
TYPE = HH:MM, HH:MM. The TYPE is SA, IN, SQ, or WR. The time is a 24-hour clock. 
The BACK:SCHED file may be either keyed or sequential. I'Aore details of the scheduling 
may be found in the UTS Operations Manua I - 90 16 75A. 

TEL places the user Backup requests in file :BACKUP in the keyed record BACKUP. The format 
of the request is the file name. account. password as specified in the variable parameter list 
of OPEN or in the DCB. The name is code 01, the account is 02, and the password is 03. 
TEL then issues a wake up CAL for FILL. 

At BACKUP the schedule is examined to see if automatic Backup is required. If it is, it is 
performed and any user requests from :BACKUP are processed and the ghost puts itself to sleep. 
If there is no schedu led request, any user requests are processed and the ghost puts itself to 
sleep. Subsequently, anytime the ghost is awakened because of a user request, sleep interval 
elapses, or an operator key-in of GJOBBACKUP, it first checks the schedule, then the user 
requests and then pu ts i tse I f to sleep. 
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The schedu Ie fi Ie BACK :SCHED, :SYS is read and each request is scanned and sorted into a 
table by request time. Any requests which contain errors are deleted from the fi Ie. 

The file :BACKUP, :SYS can contain two keyed records. The record BACKUP is written by 
the TEL command BACKUP. It contains the user's requests of the name, account, and password 
already formatted for the parameter list of OPEN. There is a one page limit set by TEL for 
this record. The record SAY contains the checkpoint information for automatic Backup. It 
contains the completion time of the Saveall, Incremental, Squirrel, the type of the last 
Backup, whether or not a tape is mounted, and the completion time of Fi II. This record is 
read and written by automati c backup. 

All files in all accounts are read by automatic Backup regardless of their password or read-access. 

OUTPUT 

The Backup tapes are created as multi-fi Ie, multi-reel, labeled tapes. Each user fi Ie is opened 
with FPARAM and the information thus returned is written as a user tape label when the fi Ie is 
opened on tape. If the amount of information thus returned is greater than the limit of 255 bytes, 
it is written as the first record of the file instead of as a user label. The first four words of the 
user label contain 

word 1, byte 0 = byte count of the label 
words 2 and 3 = date time returned by JULIAN (YVYYODDD, hhmmOOOO) packed decimal 
word 4 = null 

Each fi Ie is written to tape with its original name, organization, (RANDOM fi les are se­
quential on tape), key max, etc. 

Each record of each file is extended by one word of value X 1565656561 . Each file is extended 
by one record of value X '76767676 1 • This provides Fi" with information necessary to determine 
whether a file was completely written and is therefore restorable. 

During an incremental Backup, as each account is processed, the names of all files in the 
account are added to a buffer. At the completion of the account, the fi Ie-names buffer is 
written as a fi Ie on the Backup tape. The name of the fi Ie is the same as the last fi Ie written 
but the user label contains a flag indicating it is the special file. This file is used by Fill 
to determine which files should be allowed to remain in each account. Files not listed in 
this special file are deleted. 
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The file management system is used to perform all I/O. The services used are M:OPEN, 
M:CLOSE, M:READ, M:WRITE, M:PRECORD, M:PFIL, M:DELREC, M:CVOL. 

M:TYPE is used to tell the operator about problems and about beginning and completion of 
automatic Backup. 

M:TIME is used to establish the current time. 

M:XXX is used in case of fatal trouble although normal termination is via the M:WAIT CAL. 

Dynamic core is acquired and released by Get Common and Free Common CALs for the I/O 
buffer. The file names buffer is acquired and released by Get Dynamic and Free Dynamic 
CALs. 

Super C lose terminates the output to the line printer. 

The DCBs for :BACKUP, the user input files (F:EI) and the Backup tape files (F:EO) are 
created by M:DCB PROCs. F:1 is used for reading the file BACK:SCHED. The F:EO DCB 
is referenced from FILL. 

A 50-word table (TABLE) is used to remember user requests if the specified fi les are busy 
when Backup attempts to open them. 

A 20-word table (NTRY) is used to hold the sorted times from BACK:SCHED. 

SUBROUTINES 

PROCs: The procedure MOVE:FLD FROM, TO is defined and used to move a variable 
parameter list into a specified area. The end-indicator (byte 1) terminates the list 
being moved. 

External Subroutines: The MAILBOX subroutine is called to deliver messages to the user's 
MAILBOX and to the line printer. Successful Backup messages are sent to the MAILBOX 
only for user-requested Backup. Otherwise, only failure messages are delivered to the 
user. 

JULIAN is called to convert the time from M:TIME into a iulian format. 
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ESSENCE - converts the current time from M:TIME and puts it in CURRENT in the format 
of YDDD in bit positions 1 through 15 in packed decimal and the number of minutes 
since midnight in hex in the right-half. Essence also calls READ :SCH to read the 
schedule fi Ie. 

FND:DATE - extracts the creation date from the FPARAM data and converts it to the 
format described under Essence. The creation date is stored in CREATION. 

READ:SCHED - reads and scans the schedule fi Ie BAC K :SCHED. The requests are sorted 
by time and the types are stored in SC:TYPE and the times are stored in SCHED in 
the same format described under Essence. The number of requests is stored in 
NSCHED. Any request specifying NULL causes all entries of that type to be deleted 
from SCHED. Entries in BACK:SCHED which are not valid are deleted from BACK: 
SCHED by M:DELREC. 

ERRORS 

Error message sent to the line printer and the user's MAILBOS: 

ERR xx DID NOT BACKUP FILE filename 

The xx is the error code returned by the fi Ie management system. The error may have resu Ited 
from reading the userls fi Ie or writing the Backup tape. Each message is date-time stamped 
by mai Ibox and the account of Backup (:SYS) is inc luded in the user's MAILBOX message. 
The account included in the line printer message, however, is the userls account. 

RESTRICTIONS 

Backup/Fi" ghost must be executed as a ghost with X ICOI privi lege. Execution as a 
batch or terminal shared processor causes execution of an abort CAL. 

Files with names whose first character is less than "$" are not backed up. 

DESCRIPTION 

Backup first examines the backup schedule to determine whether or not there is something 
for automati c Backup to do. If there is, it is done • Next, it processes a II user requests for 
backup and finally, it sets its alarm clock and goes to sleep. Any subsequent CAL to wake 
up causes it to run the same scenario. 
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The current time is established and the checkpoint information regarding last completion 
times is read from :BACKUP. The sorted requests from BACK:SCHED are examined to see if 
any request is within -lor +15 minutes of the current time. If none is within range, the 
requests (if any) in :BACKUP are processed. If one is within range, it is examined to see 
whether or not it is too close to the completion time of its type. The reason for this is if 
Backup completed and the system crashed and Backup were awakened following the crash, 
the request in the schedule should not be honored again. The limits are :Squirrels cannot 
run less than 15 minutes apart. Incrementa Is less than 20, and Savea II less than 30. 

The beginning of each automatic Backup with type, date, and time is noted on the operator's 
conso Ie. The fi rst account is located and the fi rst fi Ie is opened. The fi Ie name is entered 
in a file-name buffer in TEXTC format. The creation date is extracted, converted, and 
tested. If it is time 2400, or if the NOBACKUP descriptor is set, the file is skipped because 
it was booted from the PO tape. If the corresponding dynamic descriptor is not set, it is 
skipped. Otherwise, the FPARAM information and the name and account are passed to the 
processing for copying the file to the Backup tape. After all files for one account have been 
processed, the fi Ie-name buffer is copied to the Backup tape and the file-name buffer is 
reset. After a II accounts have been processed, any outstandi ng user requests are processed 
and the completion message is typed on the operator's console. If the run was a Saveall or 
Incremental, the tape is dismounted. Finally, the Backup schedule is read again and the 
period of wait is established for the M:WAIT CAL. 

Copying a file to the Backup tape involves moving the FPARAM data to a buffer (BLABL), 
adding the time, opening the tape, reading the file, adding the magic word, and writing 
the tape. 

Errors in opening or reading the user's file causes a message to be sent to the user's MAILBOX 
and to the line printer. Successful copies are noted on the line printer. Normal volume 
closing of the tape is handled by the file management system, but an unrecoverable write 
error and some other unexpected errors (56, 57, and 1C) may cause premature volume 
switching. 'Nhen the end-of-file is detected in the user's file, the magic record is written 
to the tape and the tape file is closed. 
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FILL restores fi les to disk from tapes written by BAC KUP. The restoration of fj les may be 
either non-selective or selective. The non-selective mode restores all fi les found on a 
set of tapes following a specified fi Ie or account. The selective mode restores the spec­
ified files or accounts from the specified tapes. 

USAGE 

FILL is entered each time the Backup/Fi II ghost is ini tial ized. Subsequent wake up of the 
ghost causes entry to Backup. If the ghost is not initialized (not sleeping nor running) 
either a GJOB BACKUP Keyin or a TEL command BACKUP causes FILL to be initialized. 
It is normally initialized by GHOST1 during the system initialization process. 

Selective FILL is entered from BACKUP if the SEL:FIL file exists in the :SYS account or if 
the :BREC file in the :SYS account has a record keyed SEL :FIL. 

INPUT 

The Backup tapes described in the Data section below are input to FILL. The operator's 
console is read to receive decisions from the operator. 

The SEL:FIL file in the :SYS account is read to receive Selective Fill commands. 

OUTPUT 

The user's files from the Backup tapes are written into the user's accounts. Fi les wh ich 
were deleted between executions of Backup are not restored. 

A complete transaction log is printed on the line printer. 

Error messages are written in the user's MAILBOX. 

Operator messages are output to the operator console. 

INTERACTION 

The file management system is used to perform all tape and RAD I/O. The services include 
M:OPEN, M:CLOSE, M:PFIL, M:READ, M:WRITE. 

M:TYPE and M:KEYIN are used to communicate with the operator. 
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Super Close terminates the output to the line printer after each set of input tapes. 

M:WAIT is used to wait a minute for a requested operator action. 

M:XXX abort CAL is executed if FILL is not entered as a ghost. 

The Get Common CAL gets 10 pages of core for 1/0 buffer. 

DATA BASES 

The F:TI DCB is REFed to the DCB defined in FILLDCB. It is equated to FL:TAPE. The user 
file DCB, F:USR, is defined by an M:DCB PROC. The :BACKUP file and SEL:FIL file 
DCBls are also defined by M:DCB PROCls• 

The table used to drive Selective Fill is derived from the (KEYED or CONSECUTIVE) inputs 
in the SEL:FIL file. The table is constructed in a dynamic memory page and saved on disk 
in the :BACKUP file, record SEL:FIL. This table actually consists of two stacks of informa­
tion. Starting with the third word of the table are entries that describe the Selective Fi II 
requests. These entries are four words long and contain the account number (two words), 
pointer to the file name if specified (one word), and tape serial number to be searched. 
Stacked backwards from the other end of the page are the fi Ie names that have been speci­
fied, eight words per entry. The first two words of the page contain pointers to the first empty 
request and the first file name entry. The table formats are detailed in the Data section below. 

Other data are REFed to the Backup data base such as the buffer location, the user tape 
label buffer, and the magi c words. 

SUBROUTINES 

PROC: The MOVE:FLD PROC is used to move the data from the tape label to the 
OPEN parameter list. 

MAILBOX is called to del iver error messages to the user and a complete log to the line 
printer. Subroutine NO:RCV formats the error message for MAILBOX. 

ERROR AND MESSAGES 

The messages sent by mailbox are: successful only to the printer and failures to both printer 
and MAILBOX in the user's account. Each message is date-time stamped by the mailbox sub­
routine and the user account is included in the line printer message; whereas, :SYS is included 
in the MAl LBOX message. 

Success: FILLED filename 
Failure: ERR xx FAILED TO RECOVER filename 
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The xx is the error code returned by the fi Ie management system either because of tape 
failure or RAD failure. Special cases: 

lEI means file out of sequence; IFI means missing account number (canlt happen); 
IDI means short record, i.e., missing magic word. 

Messages to the operator conso Ie: 

1. REQUEST FIll, NOFIll, OR INSTANT SQUIRREL (F, N, S) 

If the operator wishes to fi II from Backup tapes, he types an I FI in response. If he 
wishes no action, he types I N I• If he wishes an instant Squirrel to save files after a 
crash, he types lSI. 

2. FIll REEL NUMBER = 

This message is typed if IFI is specified above or if IYES I is the reply to 4, below. 
The operator then types the digit-digit-Ietter-digit reel number and a line feed to 
specify the starting reel of the set to be used. The message is repeated if the reply 
is of incorrect format. 

3. SKIP TO FILE 

This message is typed following the reel number message to determine the starting point 
for the Fill operation. The operator may enter a line feed to specify the fill starts at 
the beg inning of the tape, or either a period and account number or a fi lename, period, 
account number to spec ify that the Fi" is to start with the specified fi Ie or account. 
If the file or account is not found, the Fill starts with the first file/account alpha­
numerically larger than that specified. 

4. ARE THERE MORE SETS OF BACKUP TAPES (YES/NO) 

Th is message is typed after the completion of each set of tapes. Any number of sets may 
be processed. The operator types NO following the last set. 

5. FIll RESTARTED - REMEMBER OR IGNORE PREVIOUS RUNS (R/I) 

The FIll job has been aborted, then restarted by either a GJOB FILL keyin or a BACKUP 
TEL command. An "R" causes FIll to resume whatever it was doing when aborted, and 
"1" causes FIll to ignore previous operations and to reinitialize the BAC KUP tape serial 
numbers. 
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Each file is checked to be in chronological sequence with the previous file. A file 
out of sequence means that the operator may have done a time change Keyin during 
the execution of Backup or, more catastrophically, the system crashed during execu­
tion of Backup and the file just read was really written on this tape in some bygone 
time and should not be restored. If the operator types IQ I, the Super Close will flush 
the line pri nter buffer so that he can know how much of the current set was restored 
and he will again be asked question 4. 

7. BAD FILE ENCOUNTERED 

Each time an error message is sent to the userls MAILBOX and to the line printer, this 
message is typed for the operator. It is just a warning that there is trouble. Too many 
of these messages may mean a bad tape drive or RAD troub Ie. 

8. BAD SEL:FIL INPUT record 

The record that prints out was in the SEL:FIL fi Ie but is of incorrect format. The record 
is ignored. 

9. UNFILLED REQUEST fid 

The file "fid" was included in a SEL:FIL command but was not found on the specified 
tape set. 

RESTRICTIONS 

FILL must be executed as a ghost, otherwise, the abort CAL is used. The ghost must have 
X ICO I privilege. 

DESC RIPTI 0 N 

When FILL is initialized, it first determines that it is a ghost, otherwise, it aborts. It then 
asks the operator whether he wants FILL, no-FILL, or instant Squirrel. If he says no-FILL, 
control is transferred to BACKUP. If he specifies Squirrel, a dummy schedule is created 
specifying Squirrel now and Backup processing is initiated. If he specifies FILL, a 10 page 
buffer is acquired in Common and the starting reel number is requested. Each file is opened 
until the specified starting point is reached, then information from the user label is moved 
to the OPEN parameter I ist for the user output fi Ie and the fi Ie is copied. If the fi Ie already 
exists on disk with at least as late a modification date as the tape fi Ie, the fi Ie is skipped. 
If the user label indicates the special file-name file, each file in the specified account is 
compared with the list of names in the file-name list. Files which are not in the file-name 
and have a modification date earlier than the listls are deleted. 
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If a lost data condition is encountered, FILL gets another 32 pages of COMMON and re­
reads the record. If the read still fails, all of available core is obtained and the record 
reread. If still unsuccessful, the file is skipped. After a successful read following acquisi­
tion of extra pages, all pages in excess of record size plus two pages are released. At the 
conclusion of copying each fi Ie, if more than 20 pages of COMMON are held, all but 
10 pages are released, thus optimizing the swap size. 

Files which are found to be short, i.e., missing the magic word or magic record, are not 
restored. Any file named MAILBOX is opened in update mode rather than output so that 
messages are appended rather than having each backed up MAILBOX replace the previous 
copy. The reason for th is is that Fi II may create or add to a MAILBOX and, if backed up 
copies del,eted current copies, the Fi II messages would be lost. The disadvantage is that 
old messages keep coming back like a song. 

At the completion of the last reel of each set of the Backup tapes, the operator is asked if 
there are more sets of tapes. If there are, Fill processing continues. If there are not, Fill 
transfers control to Backup in order to check the Backup schedule and set the alarm clock. 

When Selective Fi II (SELFILL) is entered it obtains a dynamic page and reads the SEL :FIL 
record of the :BREC fi Ie into the page. Then records are read sequentially from the SE L:FIL 
file. Each record is converted into a SEL:FIL entry and merges into the Selective Fill Table, 
the table is written to disk, and the SEL:FIL file record is deleted. This process terminates 
when either the table is full or the SEL:FIL file is empty. If an incorrect format command is 
found it is sent to the operator's console. When SEL:FIL fi Ie is exhausted it is deleted. The 
Selective Fill Table is sorted on the first three characters of the tape serial number (SN). 

When the Selective Fill Table is completed, the first SN is set into the FILL SN buffer, start 
at beginning is indicated, the Selective Fill Flag is set, and normal FILL routines are entered. 
In this mode, when an account-file list record is encountered the Selective Fill Table is 
searched for a match i ng account entry. If found the entry is de leted because the end of that 
account has been reached. 'Nhen a data fi Ie is encountered, its account and SN (and fi Ie 
name, if specified) is checked against the Selective Fill Table. If not found, the fi Ie is 
skipped. If found, the file is then copied as in FILL. After copying, if the Selective Fill 
Table entry was for a specific file, the entry is deleted. 

If the end of a tape set is reached, all unfi lied requests are logged as such and are deleted. 
After deleting a request due to filling or reaching end account, if there are no more entries 
in the Selective Fill Table for the current tape set, the tape is removed. In either event the 
Selective Fill Table (and SEL:FIL record) are added to from the SEL:FIL file and the process is 
repeated. When the SEL:FIL record and the SEL:FIL file are exhausted, SELFILL exits to 
BACKUP. 

If the operator interrupts for Purge, or if BUFGRAN flags Purge to be operated at the con­
clusion of processing the current file, SELFILL transfers control to PURGE. Control returns 
to SELFILL when PURGE completes. 
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The PURGE module performs the automatic and operator initiated semi-automatic fi Ie purge 
ope rat ions. 

USAGE 

PURGE can be initiated as a result of the Monitor detecting a granule shortage (automatic) 
or as a result of operator. action (Semi-automatic). In either case the number of avai lable 
granules-is logged. In the automatic mode all expired files are deleted. In the semi-automatic 
mode, all expired files are deleted and either all files not accessed in an operator specified 
interval are deleted, or sufficient files are deleted, on the basis of access date, to bring the 
number of available granules up to the operator specified number. In both semi-automatic 
procedures, files are deleted only after assuring that they are backed up. 

INPUT 

Automatic initiation is performed by ALLOCAT. When the number of avai lable granules 
reaches a threshold value, or 3/4, or 1/2, or 1/4 thereof, or after reaching such a level 
then increasing by 1/4 the threshold value, a WAKEUP CAL (Initiate Diagnostic Job CAL) 
is made by the Monitor. If FILL is already operating, the Monitor sets a flag to tell the 
currently operating FILL function to temporari Iy switch to the Purge function. Sem i­
automatic initiation is performed by the operator entering an interrupt Keyin for the 
BACKUP ghost job. The Keyin results in the iob being set to indicate that BACKUP or 
FILL should switch to PURGE, as above. 

OUTPUT 

When PURGE is initiated it outputs the message: 

AVAILABLE GRANULES = nnnnn 

where nnnnn is the number of granules currently available for file use. If there are cur­
rently any files that are being backed up so that they can be purged (deleted), the sum 
of the granules involved is indicated by the following message to the operator: 

GRANULES IN PROGRESS = nnnnn 
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'Nhen PURGE determines that the threshold has been passed, the following is output on the 
operator's console: 

DO EXPIRED FILE PURGE (YIN) 

If N is entered, no action is taken and the message wi II not be repeated during that hour. 
If Y is entered, the message: 

EXPIRED FILE PURGE INITIATED 

is output on the operator's console. Then PURGE examines all files in the system, deleting 
those whose expiration date has passed. If the BACKUPALL SYSGEN parameter is set, fi les 
that have not been backed up wi II be prior to deletion. 

When PURGE has been initiated by operator action (INT Keyin), the above messages are 
followed by: 

ENTER PURGE COMMAND 

The operator must then enter one of the following commands: 

NONE indicates no further action is to be taken. 

MIN n indicates the threshold value for automatic purge is to be 
changed to n. 

PURGE UNTIL n indicates files already backed up are to be purged, by order 
of time si nce last access, unti I there are at least n granules 
available or in progress. 

PURGE ALL UNTIL n same as preceding except files not already backed up are to 
be backed up and included. 

PURGE OLDER t indicates all files already backed up and not accessed in the 
last t days are to be purged. 

PURGE ALL OLDER t same as preceding except fi les not already backed up are to 
be backed up and purged if their access date qualifies them. 

In the above commands: n = one to four digits indicating number of granules. 
t = one to three digits indicating number of days 

or 

: and two digits indicating number of hours. 
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When fi les are purged, a description of the fi Ie is written to the M :LO DeB in the following 
format: 

account, filename, modification date, backup date 

INTERACTION 

PURGE interacts with the Monitor through the following CAL·s for the specified purposes 

Operator - PURGE communication 

M:INT 
M:KEYIN 
M:TYPE 

Purge and delete I ist generation 

Test File CAL 

Delete Files 

M:OPEN 
M :CL OSE (RE L) 

Output Purge List 

M:WRITE 
M:CLOSE (SAVE) 

PURGE Initiation 

Initiate Diagnostic Job CAL 
M:TRTN 

SUBROUTINES 

PURGESETCTR 

Resets GRANMIN to the smallest positive value of: 

THRESHOLD 
3/4 * THRESHOLD 

GRANRAD+GRANPACK - 1/2 * THRESHOLD 
1/4 * THRESHOLD 
o 
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and sets GRANRESET to a large negative value if the number reflected in GRANMIN 
of granules is greater than THRESHOLD, otherwise to minus 1/4 * THRESHOLD. 

DOPURLIST 

Writes the description of the file being purged to the M:LO DCB, and closes the file 
with SAVE if the fi Ie has not previously been closed. The fi les descriptors are set for 
No Backup, No Access Date Update, and No Purge. 

DOPURDEL 

Opens the file to be deleted and closes it with REL. 

PURGEINT 

Is the entry point established for operator initiated interrupts. It sets the interrupt 
flag (INT), wakes up the BACKUP Ghost, and returns to M:TRTN. 

PURGELOG 

Writes to the operator the total number of RAD and pack granules currently available 
and, if not zero, writes the number of granules in process of being backed up prepara­
tory to purge. If LOGFLAG is set, no messages are output. LOGFLAG is set upon 
exit. 

DOPURGE 

Performs the file de letion or purge function based on the attributes of fi les, the PURGE 
items: PTYPE, ALLFLAG, PDATE, PTIME, INPROGRAN, and BACKUPALL and the 
Monitor items DATE, TIME, GRANRAD, and GRANPACK. If PTYPE is 'A' (automatic 
mode), only expired fi les are deleted. If PTYPE is '0' the expired fi les are deleted 
and all el igible backed up fi les having an access date older than PDATE are released. 
If PTYPE is lUI the expired files are deleted and a list of el igible, backed up fi les is 
generated and sorted according to access date". Fi les listed in this table are then re­
leased until the sum of GRANRAD+GRANPACK+INPROGRAN equals or exceeds 
PNUM. The descriptions of files released other than due to expiration is listed via the 
M:LO DCB. If ALLFLAG is set, files that are not backed up are included in the above 
processing, but are set into a list for BACKUP to backup and release and their size is 
added to INPROGRAN. If a fi Ie has not been backed up because its No Backup Flag is 
set, and the ALLFLAG is set, the file is treated the same as though it was backed up. 
If BACKUPALL is set, backup is assured for expired files except those flagged as INo 
Backup'. BACKUPALL is assembled as a zero and must be changed to one to activate 
expiration backup. If a fi Ie has the 'No Purge I flag set, PURGE w ill delete it only for 
reason of expiration. 
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The only error condition recognized as such by PURGE is an unrecognizable input by the 
operator. Such input is treated as though the operator input I NONE ' • 

RESTRICTIONS 

PURGE operates under the same set of restrictions as BAC KUP - FILL and must be loaded 
with MONSTK. 

DESCRIPTION 

The PURGE routine checks the various granule counters and resets them where necessary. If 
the entry is due to operator action the number of avai lable granules is logged and a purge 
command is requested. The command results in no action C NONfi), a new threshold value 
CMIN') or a purge operation ('PURGE'). If the entry is due to automatic initiation by 
ALLOCAT, and if a minimum granule threshold has been crossed, the operator is alerted via 
a number of available granules message. If an expired file purge message has not been output 
in the hour, a message is sent to the operator. If the operator so indicates, the expired file 
purge is then initiated. 

The PURGE routine is entered at location PURGE where initial ization is performed. PURGE 
then exits unless the INT flag is on indicating an operator request, or either GRANMIN is 
less than zero, indicating a minimum granule threshold has passed, or GRANRESET is positive 
indicating granule availability has increased sufficiently (1/4*THRESHOLD) to reset 
GRANMIN. The PURGE triggers are reset and the automatic or semi-automatic procedure 
is followed depending on whether INT is 0 or 1, respectively. 

In the automatic mode, if the number of avai lab Ie granules plus the granules of those fi les 
in process of being backed up preliminary to purge (GRANRAD+GRANPACK+INPROGRAN) 
is greater than the threshold value (THRESHOLD), PURGE exits. Otherwise, messages are 
sent to the operator indicating the number of available granules and, if any, the number of 
granules lIin progress" (INPROGRAN). Then PURGE exits if a purge has been completed in 
the hour (i .e., hh and dd of TIME and DATE are unchanged since the last purge. Otherwise, 
the question IDO EXPIRED FILE PURGE (Y/N)' is asked via the operator's console. If the 
response is N, PURGE exits. If the response is y, the purge type is set to automatic, an 
'AUTOMATIC PURGE INITIATED' message is sent to the operator, and DOPURGE is called. 
DOPURGE deletes all files whose expiration date has passed. Upon completion of DOPURGE 
operation, the granules available messages are repeated, purge triggers are reset, and 
PURGE exits. 

In the semi-automatic mode, granule avai lab Ie messages are sent to the operator, as in the 
automatic mode, then a keyin is requested with the message 'ENTER PURGE COMMAND'. 
Upon receipt of the operator's input the interrupt flag (INT) is cleared and the command is 
examined. If the command is unintelligible or is INONE ' , PURGE types 'NONE' and con­
tinues as for automatic mode. If the command is 'MIN ' , the threshold value is reset to the 
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input decimal number of granules and PURGE proceeds as for automatic mode. If the com­
mand is 'PURGE', the balance of the command is analyzed, ALLFLAG is set if 'AL' is 
found, PTYPE is set to lUI or 'a', depending on whether 'UNTIL' or 'OVER' is found, and 
PNUM is set from the decimal number in the last input field if 'UNTIL', or PDATE is set 
with current date minus the indicated d6ys and hours if 'OVER'. DOPURGE is then called 
to perform the purge, upon return the available and in progress granule counts are logged, 
and PURGE proceeds as for the automatic mode. 
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Count HGP bits and 
>---~ initialize RAD & 

M:KEYIN 'ENTER 
PURGE COMMAND' 

Clear interrupt flag 
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Pack counters 

308 

Purge type = Auto 
">-....... Log - AUTOPURGE 

Initiated 

Set Auto-purge timlet---; 



'PURGEI 

Ana Iyze Command 
and Set command 
Descriptors 

PURGEM 

DOPURGE 

PURGELOG 
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INONEI 
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IMINI 

PURMIN 

Set THRESHOLD 
to I n I message 

---, 

Clear Flags Enable I 
Auto Call _~ 

ENDPURGE 
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page if not yet 
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table 

DOPURDEL 
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DOPURBKQ 

Initialize to proce~~ 
Purge table J 

Build entry an:J 
merge into purge 

li ____________ ~ _____________ ~ 

PURUN 

Set fid and alc 
into DCB 

PURDEL N 

y 

DOPURBKQ 

PURTHRU 

DOPUROUT 

SUPER CLOSE 

Housekeep ctrl item 
Free Dynamic purge 
if used 

*DOPURX 

N 
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Move alc fname, 
Backup date 
Mod date to Bfr 

Return *SR3 

QURGELOG) 

y 

LOGFLAG = 1 J 
Message =EBCDIC 
sum of GRANRAD 
and GRANPACK 

INPROGRAN to 
MSG 2 
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DOPURLIST 

Return 

PURGEINT 

INT = 1 -I 
'BACKUP' 

Return *SR4 '--. __ ._--_._-



PURGESETCTR 

If AUTOFLAG 
set = 0 
INPROGRAN = 0 

GRANMIN = 
GRANRAD + 
GRANPACK -
THRESHOLD 

UTS TECHNICAL MANUAL 

GRANRESET =X·FF 00000· 

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

~~~~~s~r~-- -I /'Is 
GRANMIN 

<0 

Return SR4 

>------I~ 4 
GRANMIN=GRA MIN­
GRANRESET 
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Enqueue file furl 
backup and purge ! 

1------ -- --

INPROGRAN = 

INPROGRAN + 
fi Ie size 

Return 

I 

I 
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ID 

FILL F~MATS 

DESCRIPTION 

FILL Tape Formats 

User Labels 

Data Files 

Size I 
Julian Date 

unused 

o 
1 

2 

3 

4 FPARAM list for file except 
X 10 11 VlP (fi lename). If 
SYNON, first VLP is X'OB' 
(SYNON) 

LEI on for last VLP 

filename VLP (X'OJ') 
account VLP (X '02 1

) --v 

"..... password if present (X'03') ~I 

LEI on for last VLP . 

End Tape Set 

(BACKEND) 

o X'76 1 1 

1 X 176767676 I 
--y ''I unused 

where 

-
I 

o 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Account Fi lename List 

l:nction Number 
Size pages in 
(48) _____ ____ ~esignator data record 

Date written (Jul ian) 

Size of data record, in bytes 

Account Number 

C'CRISMNSOSKNS ' 

Date written (VLP format) 

----~ 

size = size of label in bytes. If zero, the record was of excessive length for a user label 
so was written as the first data record. 
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Julian date = 0 Iy-yy--y-C;-D D D ~ 
1 I H H M MOO 0 OJ 

YYYY = Year in packed decimal. 

DDD = Day of year in packed decimal. 

HH = Hour in packed decimal. 

MM = Minute in packed decimal. 

YLP date = 0 M M D D 

1 H H Y Y 

2 H H m m 

two digit EBCDIC fields represent 

MM = month (01-12) 

DD = day (01-31) 

HH = hour (00-24) 

YY = year (00-99) 

mm = minute (00-60) 

function designator = 0 norma I account file list. 
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truncated I ist-bypass checks for th is account. 

Data Formats 

Data files are exact copies of the backed up disc fi les, including keys for keyed fi les, 
except: 

1. Each record has appended a four byte trailer of X 156565656 1 . 

2. Each file has appended a four byte trailer record of X 176767676 1 • 

3. Random files are written to tape as a one granule per record (plus trailer, above) 
sequentia I fi Ie. 

4. AI,I fi les are written under account :SYS, no password, read and write accounts = 

NONE. 

Account fi lename I ists are written as a sing Ie data record, densly packed (i. e., byte a I igned) 
as strings of TEXTC format filenames. 
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Three special disc fi les are used by FILL. All are in account :SYS. 'SEL:FIL' is the selective 
Fi II command input fi Ie, ':BAC KUP' is the selective Backup command input fi Ie, and' :BREC' 
is the recovery data fi Ie. 

'SEL:FIL' may be either keyed or consecutive and contains EBCDIC lines of selective Fill 
commands. The content of the commands are described in the FILL module writeup, section 
KA.02, and are of the general format: 

FILL = (fi lename • account), (REEL = serial number) 

':BACKUP' is a keyed file containing no more than one record whose key is 'BACKUP'. The 
record contains VLP lists for files that are to be backed up as a result of the TEL command 
BACKUP, or a PURGE operation. Each entry contains a filename VLP (X'Ol'), and an account 
VLP (X'02'), and may also contain a password VLP (X'03') and a purge VLP (X'lF'). The last 
VLP of each entry has the LEI set. The name, account I and password VLPs are of the standard 
form. The purge VLP is of the following form: 

The purge VLP is defined only internally to FILL. ':BACKUP' should not exceed 512 words. 

':BREC' is a keyed file containing up to two records. The keys are 'SAV' and 'SEL:FIL'. 
·SAV' contains nine words of information necessary to resume a backup following a system 
recovery. The record format and the BAC KUP module labels, are as follows: 

LASTSAV The Julian format time of the last completed SAVEALL. 

LASTINC The Jul ian format time of the last completed Incremental. 

LASTSQ The Julian format time of the last completed Squirrel. 

LASTRUN If no backup is in progress, the Julian format time of the last com­
pleted backup or fill. If a backup is in progress, the number 1, 2, or 3 
to designate the type of backup as SAVEALL, Incremental, or Squirrel, 
respectively. 

NOTAPFG Indicates whether or not an output tape for Backup has been requested 
(0 = not, nonzero = mounted). 
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(Two words) Current, or last, account being backed up, i.e., the 
starting point to restart a backup. (Meaningful only if a backup is 
in progress.) 

The SN of the current or last tape used for backup. 

The Julian format time of the last fill, i.e., time of the most recent 
occurrence of a fi Ie having been restored. 

The 'SEL:FIL' record, if it exists, contains a copy of the selective fill command table, 
derived from the 'SEL:FIL' file. The record is 512 words in length (2048 bytes). The com­
mand table has two parts, four-word per entry commands packed from the low address end 
(actually word 2), and eight-word per entry fi Ie names, for commands specifying a fi lename, 
built back from the high address end. The first word of the record contains the byte index of 
the first empty command list entry (i.e., if no entries contain an 8, which is the byte index 
of word 2). The second word contains the byte index of the first filename entry (i .e., if no 
entries, conta ins 2048, the byte index of the first byte beyond the table). The command list 
entry format and, FILL module labels, are as follows: 

TACTOI 
TACT1 

TFIDPTR 

TSN 

The two-word account number in the selective fi Ie command, left­
justified and blank filled. 

Zero if no fi lename specified; otherwise the byte index to the fi lename 
(i n the fi lename portion of the record). 

Before the required tape has been mounted - the SN specified. This 
value is used as the key to sort the command entries. After the first 
tape of the set has been mounted - the count of the number of fi les 
that have been restored in filling this request. 

The file name entries occupy eight words each and are in TEXTC format. 
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o 0 

8 2 
24 6 

40 10 

56 14 

SELNENT 

ACTOO 

ACTO l 
ACT02 

.... V 

1984 496 Nl 

2016 504 NO 

.'U 
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SEL:FILL Table/:BREC Record 

FIDSTART 

ACT10 FIDPTRQ SNO 
-? ,~ . -- .-.- .. --." .. ~,. -, .- .. -

ACT1 1 FIDPTRl SNl 
.-

ACT1 2 FIDPTR2 SN2 

v .,..-..J ......... 

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

SELNENT Byte displacement to first unused Fill entry. 

FIDSTART Byte displacement to first used fid entry. 

ACTO,ACTl Account number associated with request. 
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selective fi II entries 

fids referenced by 
FIDPTR 

FIDPTR Byte displacement to fid associated with request (0 = no fid) 

SN Starting INSN for search. 

N Number of data bytes in fid (0 = no entry). 

Fi II entries are initially packed, ordered by SN, SN = 0 if in current tape set, ACTO = 0 
shows empty. 

Fid entries are not necessari Iy packed, N = 0 shows empty. 

SEL:FILL occupies first dynamic page in core. 

Mirror table for manipulating single entry 

o TACTO I TACTl I TFIDPTM I TSN 

4 TFID 

8 

FILL = ([fidJ.account), (REEL = ddld) 
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