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FOREWORD

The CDC 6700 computer is a permanent file oriented system. Since system
malfunctions can occur, a program should be available for determining if
the permanent files are properly stored and catalogued. This report gives
a detailed description of a program that handles this task. The program is
for the SCOPE 3.4.3 operating system.

The work reported here was funded by the computer systems support code
DK9933A. The report was reviewed by Mr. Alban P. Gass and Mr. John G.
Perry, Jr. of NSWC/DL. The author is particularly grateful to Mr, Perry
for his many suggestions and comments.

B s s o

e R i i it

‘& 2 Released by:
5%
A RALPH A. NIEMANN, Head

Warfare Analysis Department

g el e




FERIE GRS i . * ’ "
R ARy AL R A AN AR K < E ST L s e i e SR i e T T o N

i
]
/ ssaact 1

This report gives a detailed description of a program, currently in
operation at NSWC/DL, that determines if the permanent files are properly
stored and catalogued on the CDC 6700 computer. The progcam serves only :
in a diagnostic capacity. Its purpose is not to correct errors, but only

to find and report them. Such a program is needed since system malfunctions
can occur, The documentation is intended primarily for system analysts,

The report defines each task that is involved, and examines the coding that
performs the task., Background information is provided when needed. The
program is for the SCOPE 3.4.3 operating system.
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Introduction

The CDC 6700 is a permanent file oriented machine. A file that is stored on
disk will reside in one or more record blocks (RB's). These RB's will be
linked to one another, forming what is called an RB chain. The arrangement
maintained for referencing the files is fairly comprehensive. Each file is
required to have a name, a number (called the cycle number), and an ID, The
ID is a word that identifies the creator, owner, or user of the file. Several
files may have the same file name. However, files that have the same file
name and the same IJ must contain different cycle numbers. The Permanent

File Catalog (PFC) contains an entry for each file. Included in this entry

is the name of the file, its ID, cycle number, creation date, a bit which
indicates whether it is stored on tape or disk, and its RB chain (if it is
stored on disk). A second file, the Permanent File Directory (PFD), provides
the proper facilities for locating the PFC entry for a file. The PFD contains
an entry for each file name. An entry contains pointers to all the PFC entries
that have the same file name and same ID but different cycle numbers.

Since system malfunctions can occur, a program should be available for deter-
mining if the permanent files are properly stored and catalogued. The purpose
of this report is to give a detailed description of the RBTIC program. This
program checks the RB chains for the PFD and PFC, and examines the PFC entries
(including their RB chains) for the permanent files. This RB chain/PFC
analyzer is for the Scope 3.4.3 operating system.

Whenever the analyzer is used, it is required that no new programs be read

into the input queue, no programs in the output queue be printed, and that the
program be permitted to run to completion without interruption. In other words,
it is required that the patient's condition not be modified until diagnosis is
complete, This, however, should cause no hardship. The analyzer can examine
the patient quite rapidly. At the present time it takes only 10-15 CDC 6400
seconds for the program to examine the 18000 files on the CDC 6700 at NSWC/DL,
Unless many irregularities have to be reported on, the entire job (including
printing) normally takes less than 20 CDC 6400 seconds. In contrast, the
auditor AUDIT (a CDC program) takes 30 minutes!

The analyzer serves only in a diagnostic capacity, Its purpose is not to cor-

rect errors, but only to find and report them, If the files are inadvertently

modified while being examined, then no damage is done. This can only cause the
program to abort prematurely or to obtain incorrect results.

The administrative structure of the analyzer is quite simple. Each major task
is handled by a separate subroutine. The main program calls these routines in
sequence, After the routines have finished, the final results are printed and
the program terminates. In this report a separate section is devoted to each
of the major routines. The routines are discussed in the order that they are
called by the main program. Each routine is described in detail. Additional
sections are included that provide background information and describe sub-
routines that are used by the major routines., Listings of the main program,
all the major routines, and most of the subsidiary routines are given in
appendix A.
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The analysis performed by the analyzer involves the following steps. First
the RB chains for the PFD and PFC are examined. If an error is detected in
either of the chains, then in most cases the job terminates. The error is
considered to be too severe to permit analysis to continue. Otherwise, if no
such error is detected, then the PFC entries for all the permanent files are
next read and examined. At the time this is done, normally no errors are
reported, A temporary file (tape 2) is maintained for referencing the errors.
After the entries have been examined, the first half of the program is
finished., Now the system must read tape 2, collect together all the errors
for each individual file, and report them to the user. The REPORT routine

is responsible for coordinating most of these activities. Portions of the
PFC may have to be read a second time in order that REPORT can provide all
the information that is needed, After REPORT is finished, the results are
printed and the program terminates.

At the present time, possibly a maximum of 65000 files can be examined. The
precise restrictions on the size and arrangement of the permanent files are
itemized on page A-l, at the beginning of the listing of the main program,

Several of the restrictions are needed by SETUP, which is the first routine
that is called, This routine defines the environment in which the analyzer

operates,
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The RBRTBL Array and Related Concepts

The major task of the analyzer is to check the RB chains of the permanent
files for conflicts. In order to know which RB's are used and where they are
used, an array named RBRTBL is used that is similar to the RBR bit tables
employed by the system. However, instead of referencing an RB by a single bit,
as is done in the RBR bit tables, 20 bits are used in the RBRTBL.

The array RBRTBL is a matrix having 3232 rows and 8 columns. Each column con-
tains 20 bit fields for the RB's of three RBR ordinals, being arranged as
follows:

l-st ordinal 2-nd ordinal 3-rd ordinal

word 1
word 2

«— 20 bits —me~ 20 bits ->1l~— 20 bits —>

word 3232

Specifically, bits 40-59 of the i-th word of the column is the 20 bit field
for the i-th RB of the first RBR ordinal, bits 20~39 of the i-th word is the
20 bit field for the i-th RB of the second RBR ordinal, and bits 0-19 of the
i-th word is the 20 bit field for the i-th RB of the third RBR ordinal.

At the present time RBR ordinals 0-39 are permitted by the analyzer to be used
for permanent files. However, since the RBRTBL has 8 columns and each column
contains information for the RB's of three RBR ordinals, only 24 of these 40
RBR ordinals can be used at any one time. The 40 RBR ordinals are linked to the
RBRTBL by the arrays MORD and NORD, each of which is of dimension 40. If RBR
ordinal ORD is being used then MORD(ORD+ 1) =M and NORD(ORD+ 1) =N where

the number of the column of RBRTBL that contains the ordinal ORD
1,2,3 depending on whether the RBR ordinal ORD is the first, second,
or third RBR ordinal of the column.

M and N are called the coordinates of the ordinal ORD in the RBRTBL. If the RBR
ordinal ORD is not being used then these coordinates (i.e., MORD(ORD+ 1) and
NORD(ORD+ 1)) are set to O.

Consider now the bits in the 20 bit field for an RB. The first bit (on the left)
is currently unused and will have the value O, The second bit is called the
flaw bit, If this bit is 1 then the RB is flawed. Otherwise, if the bit is O
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then the RB is unflawed. The remaining 18 bits have one of the three following
formats:

(1) If the RB is first found in word n of the RB chain for the PFD then the
third bit (called the PFD bit) is set to 1, the fourth bit (called the
PFC bit) is set to 0, and the remaining 16 bits contain the number n.

(2) If the RB is first found in word n of the RB chain for the PFC then the
PFD bit is set to 0, the PFC bit is set to 1, and the remaining 16 bits
contain the number n.

(3) Otherwise, if the RB is first found in an RB chain for a permanent file
in the RBTC, then the PFD and PFC bits are set to 0 and the last 16 bits
contain the number of the pru in the RBTC where the RB is found.

Here the word and pru counts begin at 0, Hence, neither the PFD nor the PFC can
have an RB chain that contains more than 2'® words, and the PFC cannot be longer
than 2 prus (i.e., 1170 RB's) in length.

The restrictions that the RBTC is no longer than 1170 RB's in length and that

at any one time no more than 24 RBR ordinals are being used must be regarded as
being permanent. However, the restriction that only 40 RBR ordinals are available
for use can easily be removed.
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SUBROUTINE SETUP(ERR)

The SETUP routine is responsible for

- (1) finding the RBR ordinals for the permanent file devices that are turned on,
(2) setting up the RBRTBL array for these RBR ordinals, and
(3) setting the flaw bits in the RBRTBL for the flawed RB's.

ERR is a variable that is set by the routine to inform the main program if
these tasks are completed properly. If an error is detected which requires that
the job be aborted prematurely, then an error message is printed and ERR is
assigned a nonzero value. Otherwise, if no such error is detected, then ERR is
assigned the value O.

B i R - 5

The subroutines

CALL PFEST(NUM,LEST)
CALL RLABEL(e,LABEL,ERR)

are used by SETUP for finding the RBR ordinals and flawed RB's. Here NUM is a
variable and LEST an array. When PFEST is called, NUM and LEST are assigned the
values:

NUM = the number of permanent file devices that are turned on
LEST = the list of EST ordinals for the devices that are turned on

}1 If NUM=0 or NUM >24 then an error message is printed, the error indicator ERR
is set to 1, and SETUP terminates.

If 1<NUM< 24 then for each EST ordinal e in LEST the RLABEL subroutine is

; called for reading the label of the device.! Here LABEL is an array that is 128

5 words in length. If the label cannot be read then ERR is set by RLABEL to a non-
2 zero value, an error message is printed by SETUP, and SETUP terminates. Other-

7 wise, if the label can be read, then the first 10 words of the label are stored
- in words 1-10 of LABEL, and words 11~64 of LABEL contain a bit table for the

T RB's on the device. If a bit is 1 then the corresponding RB is flawed. Otherwise,
the RB is unflawed.

[J . Three fields in the first 10 words of LABEL are of interest. The third byte of

; word 10 contains the EST ordinal for the device. Either this number is the same
G as the EST ordinal e in LEST, or we have an error. An error in this case indi~
kL cates that the permanent file pack is not mounted on the correct EST, If such an
error occurs then an error message is printed, ERR is set to 1, and SETUP termi-
nates., Secondly, bits 0~5 of word 5 contain the RBR ordinal for this device
(here it is assumed that there is only one RBR ordinal for each permanent file
device). If ORD is the RBR ordinal and ORD > NUMIBL (NUMIBL is the largest RBR
ordinal that can be used), then again we have an error, an error message is
printed, ERR is set to 1, and SETUP terminates. Thirdly, the last byte of word 10
contains the number of RB's on the device (both flawed and unflawed), Here it ig

PO AR T - st o s

1 For information on labels see pages II-1-61 and II-3-19 of reference (1),
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checked that this number, denoted by MAX, satisfies 1 <MAX g 3232,

The arrays MORD and NORD, both of dimension 40, are defined next by SETUP.
These routines contain the coordinates (M,N) of the RBR ordinals for the
permanent file devices, After MORD and NORD are defined, tasks (1) and (2)
are finished. Task (3) is now accomplished by the DO loop immediately
following statement 31.

Comments, The purpose of the SETUP routine is to set up the RBRTBL, AKEA,
MORD, and NORD arrays, which define the environment in which the program
will operate, The array AREA is not used in SETUP, but is employed in later
routines for obtaining the 20 bit fields for the RB's in the RBRTBL. The
LEST, LABEL, and FLAW arrays are of interest only in SETUP. They are not
used elsewhere, The subroutines PFEST and RLABEL (which are also used only
in SETUP) are our interface with the system tables and the label handling
operations, One may either use the PFEST and RLABEL routines employed at
NSWC/DL (which have separate documentation), or one may use alternate pro-
cedures for giving the RBR ordinals and flawed RB's. One may, of course,
rotally rewrite the SETUP routine. If this is done, then the following two
requirements must be met:

(1) The RBRTBL, AREA, MORD, and NORD arrays must still contain the same
information. The only exception is that the flaw bits in the RBRTBL need
not be set. However, if a flaw bit for an RB is not set, then the program
will not know that this RB is flawed,

{(2) The error indicator ERR must ctill be used to inform the main program
that an error has occurred which requires that the job be aborted prematurely,
Set ERR#0 if such an error occurs, Otherwise, set ERR=0,

The assumption that there is only one RBR ordinal for each permanent file
device is used only in SETUP, Thus if SETUP is rewritten then this restric-
tion may be removed.

In SETUP it is currently assumed that only 40 RBR ordinals are available
for use., The value NUMTBL, which is the largest ordinal that may be used,
is assigned the default value 39 in the main program. The restriction on
the number of available RBR ordinals can be easily modified by changing
the DO statement preceding statement 11, changing the FORMAT statement 121,
and replacing the dimensions on the COMMON card:

COMMON /RBRORD /MORD (40) , NORD (40)

This card must also be replaced in the routines RBSET and RBTCHK, and the
default value for NUMTBL in the main program should be modified.
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Reading the PFD and PFC

The subroutines
CALL GETFILE ;
CALL TEST 3
CALL PFRETRN

permit us to read the PFD and PFC. A routine that uses any of these three

subroutines requires the statement
COMMON/IFET/IBUFF (2049) ,RTCODE,NWDS, LEVEL, FILE

where RTCODE and FILE are integer variables. The variable FILE is set by the {

user and may tike the values 0 or 1. If FILE=0 then the PFD is the file to

be read. Otherwise, if FILE=1 then the PFC is the file to be read.

PRI

;- The GETFILE routine is the routine that, in effect, opens the file, TEST is
; the routine for reading this file after it has been opened, and PFRETRN is 3
@ the routine for closing the file. More precisely, GETFILE creates a FNT entry 1

for the file requested. After the FNT entry is created, the TEST routine may
be called one or more times to read portions of the file. (The first time
that TEST is called, a FET for the file is created by TEST.) After the read-
i ing has been completed the routine PFRETRN eliminates the FNT and FET entries
for this file.

When TEST is called, a portion of the file is read and stored into the IBUFF

array, and the variables RTCODE, NWDS, and LEVEL are set., These variables

are defined as follows:
RTCODE =1 if an EOR mark is read 4
RTCODE =2 if an EOF mark is read Ty
RICODE =3 if an EOI mark is read

Otherwise RICODE = 0. Also

: NWDS = the number of words that are read into IBUFF A
LEVEL = the level number of the record. E

A maximum of 2048 words are read. If an EOR, EOF, or EOI mark is encountered

then reading terminates. In this case NWDS is the number of words read that

precede the mark.

The TEST routine operates as follows. The first time that TEST is called the

first NWDS words of the file are read. The next time that TEST is called the

next NWDS words of the file are read, etc, If an EOR or EOF mark is read

L (which to the author's knowledge should never occur), then TEST can be called
% again to read the information that follows the mark. However, when an EOI B

& mark is read, then this mark terminates the file and no further reading is

i possible. Then the PFRETRN routine must be used. 23

i
; E If the words of a pru are numbered from O through 63, then an EOR, EOF, and
SHEE EOT mark affects the count of the prus as follows. If n-1 prus have been
read and the first w words (0= w<63) of the n-th pru are followed by a mark,
then the mark is considered to be located at word w of the pru and to termi- .
nate the pru., In this case we have what is called a short pru. Any informa- K.
‘ tion that follows the mark is considered to begin at word O of pru n+ 1.
|
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Note. Any program that employs the GETFILE routine must be a system overlay
that is invoked by the console operator. This limits access to the PFD and

PFC.
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RB Chains

An RB chain consists of one or more word pairs. We review briefly the struc-
ture of these word pairs. For additional information see pages 4-35 through
4-37, 1I1-1-110, and II-3-7 of reference (1l).

48 39 36 24 12 0
link ord k RBO RBl RBg

RBg RB, RBg RBg RB,

Note the above representation of a word pair. Bytes 2-4 of the first word of
the word pair and bytes 0-4 of the second word of the word pair are called

the RBy,...,RB, bytes respectively. Byte O of the first word contains the link
to the next word pair in the RB chain, if there is one. Otherwise, if the word
pair is the last word pair of the chain then byte 0 contains the value 0,

If the word pair references one or more RB's, then all the RB's referenced by
the word pair must have the same RBR ordinal. If ord is the RBR ordinal then
the first 9 bits of byte 1 of the first word contain this ordinal and the
remaining 3 bits of byte 1 contain the index k of the first byte RB, that
references an RB. Byte RBy contains the number n (1 <n=<3232) of the RB that

is being referenced, and RBy,;,...,RB, contain the numbers of the remaining RB's

that are being referenced by the word pair. The first byte RB, (m>k) that con-
tains the number O, if there is one, terminates this list. (Then byte RB,_;
contains the number of the last RB that is referenced by the word pair.)

It is possible that the index k refers to a byte RB, that contains the number O.
If this occurs then the word pair references no RB's and an RBR ordinal is not
needed. However, the only case (to the author's knowledge) when an ordinal is
not given is when the first 9 bits of byte 1 contain the value 777 (octal)

and the index k is set to 7. Then, of course, RB, contains the value O.

4
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SUBROUTINE RBSET (CHSIZE,NUM,DSKRBS ,CHAIN)

vy

R The first prus of the PFD and PFC contain only the RB chains for the PFD and
PFC. The RBSET routine examines the RB chain for the file under consideration
(the PFD or PFC). All variables used in this routine are integer variables.
If an error is detected which requires that the job be terminated prematurely,
then the variable WD is set to O in order to inform the main program of this 4
fact. (This variable, as well as many of the other variables employed by the
routine, are declared in COMMON statements.) After the SETUP routine has i
finished, the main program first calls the RBSET routine by the statements i
1
]

FILE=0

CALL GETFILE

WD = 4000008

CALL RBSET (PFDSIZE,PFDMRK,PFDRBS,PFDCHN (1))

f1 for checking the RB chain of the PFD. After this checking has been completed,
3 the main program calls PFRETRN to close the PFD file. If no fatal errors have
been detected then the RBSET routine is recalled by the statements

o
FILE = 1 ‘
CALL GETFILE
WD = 2000008 R
CALL RBSET (PFCSIZE, PFCMRK, PFCRBS,PFCCHN(1)) o

3 for examining the RB chain of the PFC. After this analysis is completed, unless
a fatal error has been detected, the PFC file is left open.

The RBSET routine operates as follows. In the statements preceding statement
100, RBSET first checks if there are any EOR, EOF, or EOI marks preceding the RB
chain. If there is an EOI mark or if there are 50 or more EOR and/or EOF marks,
then this is a fatal error and the system proceeds to the Error Processor
section of RBSET. Otherwise, if EOR and/or EOF marks exist, but there are less
than 50, then an error message is printed but analysis is not terminated. This
is the only error that is detected by RBSET that is not judged to be serious
enough to warrant a premature abort. In this case, however, disk addresses
cannot be given for the Aata in the file., Upon the termination of the checking
for the marks, if an EOl mark has not been detected then the argument NUM has
as its value the number of EOR and/or EOF marks preceding the RB chain of the
k| file. From the above CALL statements we note that this defines the variables

] PFDMRK and PFCMRK as follows: 5

A

[ P S

[ PFDMRK = the number of EOR and/or EOF marks that precede the RB chain 3
'4% for the PFD , o
3 PFCMRK = the number of EOR and/or EOF marks that precede the RB chain P
for the PFC

These variables are used throughout the program for determining if disk
addresses can or cannot be given. Disk addresses for information in the PFD can
AW only be given if PFDMRK = 0, and disk addresses for information in the PFC can
f‘f only be given if PFCMRK = 0.
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< If the only marks found to precede the RB chain are NUM EOR and/or EOF marks
where O <NUM <50, then RBSET begins its analysis of the RB chain at state-
ment 100. From the above CALL statements we note that

<
4
4
]
1

BN He % GO,

SR o,

CHSIZE = the maximum number of prus that the RB chain for the
file can take.}

Thus the variable MAXWPR defined in statement 100 is the maximum number of
word pairs that the RB chain can have. Each time that a pass is made through
¥ the DO loop that begins here a different word pair of the chain is analyzed.
The word pairs are taken in sequence. If more than MAXWPR word pairs are
found then we have a fatal error. Upon exiting from the DO loop (at the state-
ment following statement 131) the system will proceed to statement 242 of the
§ ; Error Processor section of RBSET.

G e Ao
5l

Analysis of a word pair is as follows. First the index I of the first word of

. the word pair in IBUFF is checked. If I= NWDS (NWDS is the number of words of

2 the RB chain that were read by TEST), then an EOR, EOF, or EOI mark appears

in the middle of the RB chain and the system is instructed to proceed to state-
ment 240 of the Error Processor section. Otherwise, if I1<NWDS then the link,
the RBR ordinal ORD of the RB's referenced by the word pair, and the index IND
of the first byte that references an RB are obtained. If ORD > NUMTBL (NUMIBL

is the largest RBR ordinal that can be used) then we have a fatal error and the
system is instructed to proceed to statement 200 of the Error Processor section.
Otherwise, the (M,N) coordinates of the ordinal are obtained. If the RBR ordi-
nal is not listed as being used, then again we have an error and again the
system is told to go to statement 200, Otherwise, it is checked if the index
IND is O or 3. If IND#0,3 then it is not assumed that there is an error. To
the author's knowledge this will not occur. However, to be on the safe side, a
message is printed and then analysis continues.

piier o 1Y AR

The inner DO loop beginning the third statement after statement 121 is for
checking the bytes that reference the RB's. However, this loop processes the
bytes of only one word of the word pair. Thus the loop must be entered twice if
’4 IND <3, If IND23 then K is assigned the value 2 and the inner DO loop is

P entered. Upon exiting from the loop, the bytes of the second word of the word

' : pair have been checked and we are finished with the RB bytes. However, if IND<3
then K is first assigned the value 1, the value IND is increased by 5, and the
inner DO loop is entered. Upon exiting from the loop the bytes of the first word
of the word pair will have been checked. In order to check the bytes of the
second word K is reset to 2, IND is reset to 3, and the inner DO loop is
reentered.

The operation of the inner DO loop is quite simple. Each time that a pass is
made through the loop a different byte is checked. The bytes are taken in
sequence. In a pass through the loop, first the number of the RB that is being

- ! The variables PFDSIZE and PFCSIZE, which are defined on page A-1, are used
here only.

11
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referenced by the byte is obtained. This number is denoted by the variable

RB. If RB=0 then the RB's referenced by the word pair have all been previously
checked (if there were any) and we are done. Otherwise, if RB > 3232 then we
have a fatal error and the system is instructed to proceed to statement 202 of .
the Error Processor section. However, if this error does not occur then RBSET 3
next checks if the 20 bit field for the RB in the RBRTBL is 0. If not then we
have a conflict and the system is instructed to go to statement 210 of the
Error Processor. Otherwise, if no conflict is found, then the RB reference is
considered to be correct. In this case, the value of the variable DSKRBS is
increased by 1 (DSKRBS is the number of RB's in the RB chain that have been
examined) and the 20 bit field for the RB in the RBRTBL is modified to contain
the number of the word that contains this byte. By the way in which the
variable WD is defined, being given an offset value of 400000B or 200000B
initially, the coding will also automatically set the PFD or PFC bit, whichever
is appropriate. Then the pass through the inner loop is complete.

After the RB bytes have been examined, if no errors have been detected then 3
RBSET will arrive at statement 130. Here it is checked if the word pair is the

final word pair of the chain. This completes the analysis of the word pair. "?
Upon the termination of the checking of the word pairs of the RB chain, no 1
matter whether an error has been detected or not, we note from the CALL state- ;
ments at the beginning of this section that DSKRBS defines the variables PFDRBS : {
and PFCRBS as follows: #

PFDRBS = the number of RB's in the RB chain for the PFD which were
examined and for which no errors were detected

PFCRBS = the number of RB's in the RB chain for the PFC which were
examined and for which no errors were detected

These variables are also used throughout the program for determining if disk
addresses can or cannot be given.

After the RB chain has been examined, if no fatal errors have been detected then
at statement 140 the RB chain is copied into the array CHAIN. From the CALL
statements at the beginning of this section it follows that

PFDCHN contains the RB chain for the PFD and 2
PFCCHN contains the RB chain for the PFC.

The RB chains are saved since they may be needed later for computing disk
addresses. Next RBSET updates the variables WD and I to refer to the beginning :
word of the next pru. Also it checks if the current pru contains an EOI mark. t
If the pru does contain an EOI mark, then the mark necessarily must follow the
RB chain but we still have a fatal error. Then the system is directed to pro-
ceed to statement 260 of the Error Processor. If no such EOI mark exists, and if - 3
no EOR and/or EOF marks precede or immediately follow the RB chain in the same

pru, then the RBSET routine is finished. Otherwise, a dump of the RB chain is e,
written on tape 1. If an EOR or EOF mark follows the RB chain then the TEST . b
routine is recalled and I is reset. Then RBSET terminates. L
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Note All dumps that are to be printed are first written on tape 1. Then at the
end of the job, at statement 310 in the main program, tape 1 is printed and the
main program terminates.

The Error Processor Section

Whenever a fatal error is detected this section is entered. Here error infor-
mation is printed and (whenever possible) a dump is written on tape 1. Also the
variable WD is set to 0, and then RBSET terminates. After RBSET has finished
the main program closes the file, prints tapes 10 and 1, and then aborts. (Tape
10 has not yet been discussed. In this case, however, only tape 1 need be con-
sidered., Tape 10 will contain no information.)

The coding in this section is fairly straightforward, requiring only the use of
the ADDRSS, DSKADD, and PRTPRU routines. The routine ADDRSS is used only by
RBSET. Its brief definition

SUBROUTINE ADDRSS (M,I,RB,PRU,WORD)
INTEGER RB,PRU,WORD

C M IS A 20 BIT POSITIVE INTEGER (RIGHT ADJUSTED) THAT REFERENCES
C A WORD IN THE RB CHAIN FOR THE RBTC OR PFD. THIS ROUTINE DETER-
C MINES THE ADDRESS (RB,PRU,WORD) OF THE WORD. I IS SET TO 3 IF
c THE WORD IS IN THE RB CHAIN FOR THE PFC, AND I IS SET TO & IF
C THE WORD IS IN THE RB CHAIN FOR THE PFD,

I=SHIFT (M, -17)+3

WORD=M.AND. 77B

PRU=SHIFT (M, -6).AND,1777B

RB=PRU/56

PRU=PRU-RB*56

RB=RB+1

END

requires no comment. The DSKADD routine is us:d for obtaining disk addresses,
and the PRTPRU routine writes a pru on tape l. These two routines are described
in detail in the next two sections.

As an example of the operation of the Error Processor, consider the case where
there is a conflict. At statement 210 first the address (NUMRB,PRU,W) of the
word that references the RB in conflict is obtained. Also the variable INFO is
defined to reference a word that contains the following information:

bits 0-19 contain the 20 bit field of the RB in the RBRTBL
that is in conflict
bits 20-59 contain zeros

Then a statement is printed which asserts that a conflict exists, and RBSET
checks the flaw bit of the 20 bit field in INFO. If the bit is O then the RB in

13
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conflict is not flawed and the system is instructed to go to statement 220.
Otherwise, the system is instructed to print the fact that the RB is flawed
and to print the address of the word that references this RB, Now if the RB
is unflawed, then at statement 220 the address (NUMRB1,PRU1,Wl) of the pre-
vious word that referenced the RB is obtained. If the previous reference was
made in the same file, then the system is instructed to proceed to statement
230. Otherwise, the first reference must have been from the PFD and RBSET
must now be examining the PFC. In this case, the system first prints the
addresses of the words that reference the RB in conflict, Then it checks if
disk addresses can be obtained for the RB's in the PFD, If this is possible,
then the disk address for RB NUMRB1l is found and printed. At statement 208
the system next checks if disk addresses can be obtained for RB's in the
PFC, If this is possible,then the disk address for RB NUMRB is found and
printed. Thereupon the system arrives at statement 300.

Whenever statement 300 is reached, all the error information has been printed
and the only tasks left are to set WD to O and to write a dump on tape 1. In
the coding beginning at statement 310 a dump is written. Unless an EOL mark
or several EOR and/or EOF marks are encountered in the middle of the chain,
the dump will contain the entire RB chain and several succeeding prus. After
the writing is finished RBSET terminates.

! s edaceda b |




{
%
{

‘;.5? -

Disk Addresses {

Assume that there are no EOR, EOF, or EOI warks at the beginning of the file
under consideration (the PFD or PFC). Consider the n-th RB of the file. Then
in order to find where the RB is stored on disk, first find the n-th RB that 3
is referenced by the RB chain for the file. If the word pair that references
this RB contains the RBR ordinal ORD, and if m is the number of the RB being
referenced (this number is stored in the byte that references the RB), then
the pair of numbers (ORD,m) tell us where on disk the n-th RB of the file is
stored. We shall refer to (ORD,m) as the disk address of RB n.

Example Since it is assumed that the RB chain for the PFD begins in the first
RB of the PFD, in order to find where on disk this chain is located it is
necessary to find the first RB that is referenced by the RB chain. The first E
word pair of the RB chain will normally reference an RB. If this occurs then
the RBR ordinal ORD in this word pair and the number m stored in the first
byte that references an RB tell us where on disk the RB chain is located. We
then know that the RB chain (which resides in the first RB of the PFD) is
stored on disk in RB m of RBR ordinal ORD. In this case RB 1 has the disk
address (ORD,m).

SUBRQUTINE DSKADD (NUMRB ,CHAIN,ORD,RB)

Assume now that we wish to obtain the RBR ordinal (ORD) and the disk RB number
(RB) for RB NUMRB of the PFD or PFC, Let the CHAIN array contain the RB chain
for the PFD or PFC. Assume that no EOR, EOF, or EOI marks precede the RB chain,
and that NUMRB is less than or equal to the number of RB's in the RB chain

that have been examined and found to be correct. Then the DSKADD routine finds
the disk address (ORD,RB) for RB NUMRB. The procedure adopted for examining

the word pairs of the RB chain is similar to that used by the RBSET routine,
The coding from statement 100 to the end of the routine comprises a loop. Each
time that a pass is made through the loop a different word pair of the chain

is examined. The word pairs are taken in sequence.

Analysis of a word pair is as follows. First the RBR ordinal ORD and the index
IND of the first byte that references an RB are obtained. Then the DO loop
beginning at statement 121 is entered, This DO loop is for counting the bytes
that reference RB's. However, this loop processes the bytes of only one word of
the word pair. Thus the loop must be entered twice if IND-- 3. If IND 23 then K
is assigned the value 2 and the DO loop is entered. Upon exiting from the loop,
the bytes in the second word of the word pair have been counted and we are
finished with this word pair. However, if IND -3 then K is first assigned the
value 1, the value of IND is increased by 5, and the DO loop is entered. Upon
exiting from the loop the bytes of the first word of the word pair have been
counted. In order to count the bytes of the second word K is reset to 2, IND is
reset to 3, and the DO loop is reentered.

The operation of the DO loop is quite simple. Each time that a pass is made
through the loop a different byte is examined. The bytes are taken in sequence.
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In a pass through the loop, first the number of the RB that is stored in the
< byte is obtained. This number is denoted by the variable RB. If RB =0 then
' the RB's referenced by the word pair have all been previously counted (if

there were any) and we are finished with this word pair. Otherwise, if RB#0

then the value of the variable NUM is increased by 1 (NUM is the total number
| of RB references that have been encountered). If NUM=NUMRB then we are done.
' The current values for ORD and RB are the values that were needed and the
routine terminates. Otherwise, if NUM# NUMRB then NUM is still less than NUMRB
and this pass through the DO loop is complete.

16
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SUBROUTINE PRTPRU(I,PRU,MEM NUMWDS,ICODE,K,IND)

The PRTPRU routine is used in writing dumps. The array MEM contains a pru to
be printed. PRTPRU has the task of writing this pru on tape l. The arguments
I, PRU, and NUMWDS are assumed to have the values:

I =the index of the beginning word of the pru in MEM
PRU = the number of the pru
NUMWDS = the number of words in MEM

If I+63<NUMWDS then MEM(I),MEM(I+1),...,MEM(I+63) are the words of the pru.
The argument ICODE is ignored, thereby permitting it to be set arbitrarily.
Otherwise, if 1+ 63 >NUMWDS then the pru is a short pru, being terminated by
an EOR, EOF, or EOI mark. The argument ICODE informs PRTPRU which type of mark
terminates the pru. ICODE has the format:

ICODE =1 if an EOR mark terminates the pru
ICODE =2 if an EOF mark terminates the pru
ICODE =3 if an EOI mark terminates the pru

If the pru is short and I < NUMWDS, then MEM(I),MEM(IL +1),...,MEM(NUMWDS) are
the words of the pru. However, if I >NUMWDS then it is assumed that the pru to
be written contains no words.

Note Because of the way in which the IBUFF array is used, if %M begins at the
m-th word of IBUFF, then it is assumed that I:- 2049-m; i.e., it is assumed that
I refers to one of the first 2048 words of IBUFF,

PRTPRU operates as follows, First it is checked if I +63.: NUMWDS, If the pru

is a short pru then IND is set to 1, MAX is set to NUMWDS, and the system is
instructed to go to statement 20. Otherwise, if the pru contains 64 words,

then IND is set to O and (in the loop beginning at statement 10) MAX is defined
to be the index of the last word of the pru that contains nonzero information.
(In the case that the pru contains only zeros, then MAX=1I-1.) The purpose of
IND, which is an argument of PRTPRU, is to inform the user of PRTPRU if the

pru is short or not.

In the coding from statement 20 to statement 30, a title line is written for
the pru. This line contains the information NUMRB,NUMPRU where

NUMRB = the number of the RB that contains the pru and
NUMPRU = the number of the pru in this RB,

If the argument K of PRTPRU has been assigned a nonzero value, then NUMRB,NUMPRU
is the only information that is given in the line, Otherwise, if K =0 then the
disk address of RB NUMRB is also written.

At statement 30 it is first checked if the pru contains any information. If not,
then at statement 40 the type of the mark that terminates the pru is written?

11t should be noted that this is one of the major spots in the program where
the MARK array is used. This array is defined at the beginning of the main
program,

17
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: and the routine ends. If, however, the pru contains information, then it is
g next checked if I >MAX, This can occur only if the pru consists of 64 words,
; all of which contain only zeros. In this case, at statment 50 a message is

; ‘ written and the routine terminates, Otherwise, if the pru is short or con-

i . tains nonzero information, then the statement

|

L

WRITE(1,32) (IADD1(WORD),MEM(J), IBLANK(MEM(J)),J=I,MAX)

writes the words on tape 1, After this is done, if the pru is short then at
i statement 40 the type of mark that terminates the pru is written. Then the
routine ends.

? The above WRITE statement operates as follows. First the function IADD1 is
4 called. Its brief definition

INTEGER FUNCTION IADD1(N)

1 IADD1=N

; N=N+1

! RETURN

A END ,
may appear a bit strange, If the value of the variable N is n, then after - 3

4 IADD1(N) has been computed, IADDL(N)=n and N=n+1. Thus the n=-th time < g

that IADD1(WORD) is called by the WRITE statement, IADD1(WORD) =n-1 and
: WORD =n, Hence, IADD1(WORD) will have as its value the current number of the
7 word in the pru that is to be written next.

] The word to be written next, namely MEM(J), is to be written in both $#20 and
E‘ Al0 formats., For the latter format the function IBLANK defined by

INTEGER FUNCTION IBLANK(N) o3
IBLANK=N :
DO 10 I=1,10 ‘
IBLANK=SHIFT (IBLANK,6) ~
IF ((IBLANK,AND,77B).EQ.0) IBLANK=IBLANK.OR,55B

b 10 CONTINUE

= RETURN

‘ END

is needed, Here N references a word., IBLANK(N) is a modification of N where
the colons (having display code OOB) have been replaced with blanks (having
display code 55B), The modified word IBLANK(MEM(J)) is the word that is
written in the Al10 format,

e -

LD
'
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PFC Entries

As was noted earlier, the first prus of the PFC contain the RB chain for
the PFC. Consider now the remaining prus, which contain the PFC entries
for the permanent files., Word 0 of each pru serves the purpose of indi-
cating the status of the pru. The word contains the information:

Bit 1 = 1 if the pru is being used and 0 otherwise.

Bit 4 1 if the pru contains an entry for a file in the I/0 queue
and O otherwise.

The remaining bits are O.

If bit 1 of the word is 1, then words 1-62 of the pru contain a PFC entry
(or a portion of a PFC entry) for a permanent file. (Word 63 of the pru is
reserved.)

Only one PFC entry can reside in a pru. If an entry occupies.two or more
prus, then the prus being occupied are contiguous, following one another
in sequence. The initial pru of an entry has the format given on pages
I1-3-6, 1I-3-8, and II-3-9 of reference (l1). Of particular interest are
the number L and K stored in byte 3 of word 11 and byte 2 of word 12
respectively.' Then

K = the number of words following word 12 that precede the RB chain
L = the total number of words in the entry.

If n is the number of words in the RB chain for the entry, then L can be
defined more precisely by

L=K+12+n. s 3

Thus if L =K+ 12 then the entry has no RB chain, (This can occur.) To the
best of the author's knowledge, 11 <K <48 must always be satisfied. The
restriction K =48 ensures that the RB chain must begin in the first pru of
the entry. An RB chain word pair can never begin in one pru and end in an-
other. Let m=0 if K is odd and m=1 if K is even. Then words K+ 13 through
61+m of the first pru of the entry provide enough space for %(49+m-K)

word pairs of an RB chain for the entry. If additional storage is needed,
then one or more continuation prus may be used. FEach continuation pru pro-
vides storage for 31 additional word pairs, The word pairs are stored in
words 1-62 of a continuation pru.

1 . ,
These numbers are in decimal.
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SUBROUTINE RBTCHK

RBTCHK is the general routine for analyzing PFC entries., After the RB chains
for the PFD and PFC have been examined by RBSET, if no fatal errors have been
detected then the main program sets IERR = PFDMRK + PFCMRK, modifies WD to be
the number of words in the PFC that have been processed, and then calls RBTCHK.
Currently the variable I is the index of the word in IBUFF that is word O of
the first pru in the PFC that follows the RB chain for the PFC. Thus if
IBUFF(I) contains word O of pru m then WD = (m~-1) * 64, This arrangement is pro-
vided by RBSET in the coding beginning the second statement after statement
140.

Very little error processing is done by RBTCHK. Whenever an error is detected
a 5 word message is written on tape 2, the value of IERR is increased by 1
(if the error is not a conflict), and the value of MCOUNT is decreased by 1.
Then if MCOUNT =0 the routine terminates. Otherwise, RBTCHK continues its
analysis of the PFC. The variable IZERO is used in writing messages on tape 2
and IERR has the definition:

IERR = the number of errors found that are not conflicts.

Messages may be issued for situations that occur that are not errors. The

first word of a 5 word message indicates the type of situation and the second
word contains the number of the word in the PFC at which the situation occurred
or was detected. Only MCOUNT messages will be written on tape 2. Then analysis
of the PFC by RBTCHK is terminated. The variable MCOUNT is defined in the main
program. Its value cannot exceed 4000. This restriction is not needed here,

but is required in later routines. When RBTCHK terminates, tape 2 will reference
(among other things) all errors that were found by RBTCHK, It will then be the
task of the later routines to examine each of the 5 word messages, and to report
on them to the user.

The layout of RBTCHK can briefly be summarized as follows. All the statements
from statement 1 to the end of the routine comprise a single loop. One pru is
examined each pass through the loop. The prus are taken in sequence until

(1) MCOUNT messages have been written on tape 2 or
(2) the prus of the PFC have all been examinec.

Then the routine terminates. (None of the errors detected by RBTCHK are con-
sidered to be fatal, requiring a premature abort of the job.) The analysis of

a pru normally begins at statement 10. However, if the variables NUM, IPRU, and
WDPRU have not been set then analysis begins at statement 1,

All variables used by RBTCHK are integer variables. I,WD,IPRU,WDPRU,NUM have
the definitions:

I =the index of the word in IBUFF to be examined next.

WD = the number of words in the PFC that have already been examined.
IPRU = the index of word O of the current pru in IBUFF.

WDPRU = the number of words in the PFC that precede the current pru.
NUM = the total number of words in the 64 word prus in IBUFF,
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Thus at the beginning of the analysis of a pru, IPRU=1 and WDPRU =WD, The
variable L is aiso important. At the beginning of a pru L is normally 0, If
L#0 then a PFC entry that occupies more than a pru is being examined. In
this case, the pru under consideration is a continuation pru for the entry
and L is the number of words in the RB chain for the entry that have not yet
been checked,

The operation of RBTCHK is as follows. Statement 1 is encountered when
RBTCHK first begins and whenever a new portion of the PFC has been read and
stored in IBUFF by the TEST routine. I and WD are assumed here to have
already been defined. RBTCHK first checks if NWDS =0, If this is the case,
then the pru under ccnsideration contains no words and the system is in-
structed to go to statement 11 (see the next paragraph). Otherwise, if

NWDS >0 then NUM, IPRU, and WDPRU are defined and the system arrives at
statement 10,

The normal flow of control begins at statement 10, Here it is checked if the
pru under consideration contains 64 words. If it does then the system proceeds
to statement 20. Otherwise, RBTCHK next checks if NWDS =2048, If this is the
case, then all the words in IBUFF have been examined and the system is in-
structed to go to statement 3. Otherwise, if NWDS # 2048 then the pru is a
short pru. In the coding beginning at statement 1]l a message is written on
tape 2, L is reset to 0, IERR is increased by 1 if the pru is not terminated
by an EOI mark, and MCOUNT is decreased by 1. If MCOUNT =0 or an EOI mark ter-
minates the pru, then the routine ends., Otherwise, WD is increased by 64 and
the system arrives at statement 3. Then a new portion of the PFC is read and
stored in IBUFF by the TEST routine. Also I is reset to 1 and the system
returns to statement 1,

The block of coding beginning at statement 20 and continuing to the end of

the routine is devoted entirely to the treatment of 64 word prus. If the pru
under consideration is a 64 word pru, then it arrives at statement 20 of this
block after leaving statement 10, After analysis of the pru has been completed,
the system will exit from the block in the coding beginning at statement 500
or 501, Here IPRU,WDPRU,I,WD will be reset to prepare the system for the next
pru to be examined. Also L will be reset to 0 if this is necessary. Then the
system will return to statement 10,

Tape 2 messages are handled in a systematic manner in the block. If the message
concerns a situation that is not an error, or if it refers to an error whose
effects are local, then in the coding the message is processed where the situa-
tion is detected. After the processing is finished, if MCOUNT # O then analysis
continues, Otherwise, if the message refers to an error, the existence of

which leaves in doubt either the validity of or the handling of the remaining
data in the 64 word pru, then analysis of the pru is terminated. In the section
of coding beginning at statement 400 the error is processed. After this is
done, if MCOUNT # O then at statement 500 or 501 preparation is made for the
analysis of the next pru.
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The section of coding beginning at statement 20 directs the operation of
the block. If L#0 then the pru under consideration is a continuation pru
for a PFC entry and the system is instructed to go to statement 300. Other-
wise, if L =0 then it is first checked if word 0 of the pru (the word that
indicates the status of the pru) is 0., If this is the case, then the pru
is not being used and the system is instructed to go to statement 501.
However, if word O of the pru is not O, then it is next checked if word O
has the proper format. If not, then the system is instructed to go to
statement 400. Otherwise, if word O has the proper format, then the pru
is the beginning pru of a PFC entry. 1 and WD are now updated and the
system arrives at statement 100.

The coding beginning at statement 100 processes the first words of a PFC
entry., It is first checked if word 1 has the proper format. If not, then
the system is instructed to go to statement 400, Otherwise, L and K are
defined to be the numbers stored in byte 3 of word 11 and byte 2 of word
12 respectively. (See the discussion on page 19.) If L=K+ 12 then the
entry has no RB chain. 1In this case, analysis of the pru is complete and
the system is instructed to go to statement 500, Otherwise, if L#K+12
then it is next checked if L~K is even, L 2K+ 14, and 11 <K <48, 1If any
of these conditions is violated, then we have an error and the system is
instructed to go to statement 402, However, if all the conditions are
satisfied then the preliminary analysis of the entry is finished, A mes-
sage is written on tape 2 if the entry occupies more than a pru, and
L,I,WD,MAX are assigned the values:

L = the number of words in the RB chain.
= the index of the word in IBUFF that is the first word of the
RB chain,
WD = the number of words in the PFC that precede the RB chain,
MAX = the maximum number of word pairs of an RB chain that the pru
can contain,

Also the ENTRY array is defined and the system arrives at statement 200.
Henceforth, for the remainder of the analysis of the entry, L will be the
number of words in the RB chain for the entry that have not been examined.

In general, no matter whether RBTCHK arrives at statement 200 via state-
ment 100 or statement 300, the situation will be the same., If at statement
20 the pru is found to be a continuation pru for a PFC entry, then the
following sequence of events occur, First the system proceeds to the sec-
tion beginning at statement 300. Here word 1 of the pru is checked. If

the word contains a label for a PFC entry, then we have an error and the
system is instructed to go to statement 400. Otherwise, there is no further
preliminary processing for the system to do. It must be assumed that

only word pairs of the RB chain for the entry are stored in the pru. Then
I, WD, MAX, and ENTRY are updated and the system proceeds to statement 200,
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rhe DO loop beginning at statement 200 examines the word pairs of the RB !
chain that are in the pru. r[he structure of this loop requires no comment,
being almost tne same as the structure of the DO loop in RBSET that begins
the first statement after statement 100, The following three details, how-
cver, are of interest and should be kept in mind:

e wm‘

L o

4 (1) If an RBR ordinal uRD is encountered that is not the ordinal for a j
4 permanent tile device that is on, then we may or may not have an error. i
f‘ Since certain temporary files (normally 1/0 files) can reside on !

nonpermanent devices, there is often the possibility that ORD may be the
RBR ordinal for a nonpermancnt flie device.

(2) Conflicts are the onlv errors found in this section that are not con-
sidered to be serious enough to terminate the processing of the pru. If a
conflict is found in the inner DO loop beyinning at statement 221, then the
error is processed in the inner DO loop. After this is done, 1f MCOUNT # 0
then analysis continues ol the remaining bvtes of the word. .

(3) The array ENTRY, whose purpose is to hold information that may be '
inserted in the RBRITBL, is deiined much earlier in RBTCHK than in RBSET,
This can be done since the 20 bit fields (in the RBRTBL) for the RB's .
referenced in the RB chain for the eatry now contain pru numbers rather
than word numbers.

B R e (o

In operation, RBTCHK analvzes the PFC extremely quickly. The time that the i
routine takes can be expected to increase linearly with the number of per-
manent files, After the routine verminates the PFC is c¢losed by PFRETRN, a
five word mcssage consisting entirely of zeros is written on tape 2, and
tape 2 is rewound. This finishes the first half of the program (the analysis

portion), Now the messages on tape 2 must be examined and reported on.

Note Tape 2 should have been treated as an unformatted binarv file. This <
would have made virtually no difference in the timing, but the coding

would have been a bit cleaner. As it stands, tape 2 is a file consisting of
five word messages, each of which has the format 5820,
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SUBROUTINE INFOCON(MCOUNT)

After RBTCHK terminates, the main program redefines MCOUNT to have the value:

MCOUNT = the number of messages that were written on tape 2
by RBTCHK

Also messages are issued to the dayfile and output file informing the user of
the number of errors found that are not conflicts. After this is done the
INFOCON routine is called. This routine reads tape 2, collecting together all
the conflicts found by RBTCHK that do not involve flawed RB's or RB's in the
RB chains for the PFD and PFC. While doing this the following variables are
defined:

MPFD = the number of conflicts with the RB chain for the PFD

MPFC = the number of conflicts with the RB chain for the PFC

MFLAWS = the number of conflicts involving flawed RB's

MAX = the number of conflicts that do not involve flawed RB's
or RB's in the RB chains for the PFD and PFC

After the conflicts have been collected, in the coding following statement 113
INFOCON rewinds tape 2 and issues messages to the dayfile and output file
reporting the information MPFD,MPFC ,MFLAWS ,MAX. Then INFOCON terminates.

The conflicts not involving flawed RB's or RB's in the RB chains for the PFD
and PFC are collected together and stored in the array CON. CON contains 24000
words. In order to conserve storage, CON is permitted to occupy the storage
space that RBRTBL occupies. This can be done since the RBRTBL array is no
longer needed. CON has two sections. The first section consists of the first
20000 words of CON. The second section, which is the subarray CONPRU, consists
of the last 4000 words of CON.

The first section of CON contains the conflict entries. The first two words of
an entry contain the RBR ordinal (ORD) and the disk RB number (RB) of an RB

that is in conflict, The format of the entry is ORD,RB,n,WD,,...,WD,. Thus the
entry contains n+3 words., The word WD, contains the pru number (shifted to

the left 6 bits) that was stored in the RBRTBL array for this RB. The n-1
words WDo,...,WD, contailn the word numbers of the words in the PFC that sub-
sequently tried to reference this RB (when it was already known to be in use).

An entry in the first section of CON must contain at least five words. Each
entry refers to a different RB in conflict, The entries are stored sequentially,
being ordered by the values of ORD and RB, If MAX is the number of conflicts,
then the maximum amount of storage required for the conflicts in the first
section of CON is 5 * MAX, Since 20000 words are being allotted for this section,
the section can contain at most 4000 entries, This limits the number MCOUNT of
messages that can be issued by RBTCHK to 4000.

The second section of CON, namely the subarray CONPRU, contains the numbers of
the prus in the PFC that first referenced the RB's in conflict. These numbers
are listed in increasing order.
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The coding of INFOCON is fairly self-contained, requiring only the aid of the
SHIFT and ASHIFT routines. ASHIFT is a routine for shifting data in an array.
If A is an array of dimension n then

CALL ASHIFT(A,n,k)
shifts the data in A k words to the right. The coding

SUBROUTINE ASHIFT(A,N,K)

INTEGER A(N)
c HERE IT IS ASSUMED THAT K IS A POSITIVE INTEGER EQUAL TO OR LESS
c THAN N, THE ROUTINE SHIFTS THE DATA IN A(l),...,A(N=K) K WORDS TO
c THE RIGHT.

IF (K.EQ.N) RETURN
I=N
M=N-K
DO 10 J=1,M
A(I)=A(1-K)
10 I=I-1
RETURN
END

which defines the routine requires no comment.

INFOCON collects the conflicts as follows. First the variables MAX,MPFD ,MPFC,
MFLAWS are set to 0 and the storage area for CON is cleared. Then the DO loop
following statement 1 is entered. This DO loop reads the MCOUNT messages
written on tape 2 by RBTCHK. Each time that a pass is made through the loop a
different message is read. The messages are taken in sequence., (MCOUNT must
always be greater than 0. If MCOUNT < 4000 then tape 2 contains a message con-
cerning the EOI mark for the PFC,)

Consider now the i-th pass through the loop. First the i-th message oun tape 2
is read and it is checked if the message refers to a conflict, If not, then we
are finished with the message and the system is instructed to go to statement
113 (which terminates this pass through the loop). Otherwise, if the message
refers to a conflict then (ORD,RB) is the disk address of the RB in conflict,
WD is the number of a word in the PFC that references this RB, and INFO is a
word containing the information:

bits 0-19 contain the 20 bit field of the RB in the RBRTBL
that is in conflict
bits 20-~59 contain zeros

Letting W= SHIFT(INFO,-16) +1 then

if the conflict involves a flawed RB

if the conflict is with the RB chain for the PFD
if the conflict is with the RB chain for the PFC
otherwise

- N W

PR N T TIN




-

e -

Depending on the value of W, the count (MFLAWS, MPFD, MPFC, or MAX) of the
number of conflicts of the type involved is increased by 1. If W#1 then we
are finished and the system is instructed to go to statement 113. Otherwise,
in the coding immediately following statement 14 the number of the pru (INFO)
that first referenced the RB in conflict is inserted in CONPRU. After doing
this the system arrives at statement 100,

In the section beginning at statement 100, a search is made for a conflict
entry in CON that references the RB having disk address (ORD,RB). If none is
found, then at statement 102 the 5 word entry

ORD,RB,2,INFO,WD
for the conflict is inserted in the first secion of CON. Otherwise, if an

entry ORD,RB,n,WD;,...,WD, is found that references the RB in conflict, then
WD, = INFO and at statement 112 the entry is changed to

ORD,RB,n+1,WD,,...,WD, ,WD .

After a new entry is inserted or an existing entry is modified, then the pass
through the loop is complete,
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Preliminary Considerations concerning the Processing of Errors

After INFOCON terminates, it is necessary to modify the contents of word WD,
of each conflict entry ORD,RB,n,WD;,...,WD, in CON, WD, currently contains
the number of the pru in the PFC (shifted 6 bits to the left) that first
references the RB in conflict. (ORD,RB) is the disk address of the RB in
conflict. Word WD, must be modified to contain the number of the word in the
pru that first references this disk RB. This task requires that the PFC be
read a second time by the TEST routine. If the task could be avoided {which
it cannot), then the entire program could be restructured so as to avoid a
second reading of the PFC.

REPORT is the routine that has the primary responsibility of reporting the
results of the analysis done by RBTCHK. If there are errors in a pru in the
PFC then messages are written concerning these errors and a brief dump is
given. The dump will contain the pru in question, preceded normally by P prus
and followed normally by Q prus. A maximum of DLIMIT such dumps will be given
by REPORT. The parameters P,Q,DLIMIT are set at the beginning of the coding
of the REPORT routine. It is assumed that P>2, Q=2, and DLIMIT 2 0.% The
current values used are P=2, Q=2, and DLIMIT = 150.

In the environment in which we are operating, where the PFC is read by TEST
and stored in IBUFF, a problem now arises in the fact that we can read for-
wards, from the beginning of the PFC to the end of the PFC, but we cannot
reverse the reading process and read backwards, from the end of the PFC to

the beginning of the PFC, The existence of a procedure for reversing the
direction of the reading process would be welcomed, since in preparing a dump
for a pru that contains an error, it is desired that the pru be given along
with P preceding prus. However, since no such procedure exists, we do what we
consider to be the next best thing under the circumstances. We provide a queue,
the array IBUFFl, consisting of the P prus immediately preceding the first pru
in IBUFF.

The array IBUFFl must be of dimension 65%* (P+1) or greater.”® A pru entry in
IBUFF1l consists of 65 words, The first word of an entry contains the number n
of words in the pru (0<n<64), If n=64 then the remaining 64 words of the
entry contain the 64 words of the pru. Otherwise, if the pru is short, then
the next n words of the entry contain the words of the pru and the (n+2)-nd
word of the entry contains the RTCODE® for the mark that terminates the pru.
The entries are arranged in sequence, the first entry containing the most
recent pru to be inserted. Whenever a new entry is to be inserted, the first
P~ 1 entries already in the queue are shifted 65 words to the right by ASHIFT
(thereby eliminating the P-th entry) and then the entry is inserted.

If P is reset to a value that is greater than the number of prus containing
the RB chain for the PFC, then take note of the discussion at the bottom of
page 35.

% The P prus in IBUFF1 require 65* P words. However, 65* (P+1) words are need-
ed since an additional pru is often saved. For further details see page 35.
See page 7.
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SUBROUTINE GETPRU(PRU,I1) B E

In order to report the results of the analysis done by RBTCHK, periodically ]
the PFC must be read and the queue IBUFFl updated. GETPRU is the routine that
is called by REPORT to carry out these tasks. When GETPRU is called it is
assumed that

¥ PRU = the number of the pru in the PFC that is wanted
- § PRUO = the number of the pru in the PFC that is currently
2 the first pru in IBUFF

| 4 and that PRU 2 PRUO. When this routine terminates, IBUFF will contain the pru

! that is wanted and I will be the index of the word in IBUFF where the pru

' begins. (If I >NWDS, which can occur only if NWDS # 2048, then I =NWDS+ 1 and
the pru under consideration will contain no words.) Also PRUO and IBUFFl will
be updated, if this is necessary.

71 For convenience, momentarily let L denote the value of PRUO when GETPRU ter-
minates. If it is assumed that whenever GETPRU is called to find a pru, no
later call for GETPRU will be for finding an earlier pru, then IBUFFl need
only be updated if PRU<L+ P, Otherwise, if PRUZL+ P then the contents of
IBUFF1l will be of no interest.

;| The coding of GETPRU is short, but a bit tricky. Beginning at statement 11,
NUM and L are assigned the values:

f NUM = the total number of prus in IBUFF '
P | L = the total number of prus in the PFC that have been read

3 Then it is checked if PRU<L, If this is the case, then there is almost

B! nothing to be done. PRUO and IBUFFl need not be modified. In this case, the
system is instructed to go to statement 40 where the index I of the pru is
set., Then the routine terminates. Otherwise, if PRU=1L then PRUO is reassigned
the value L. Also IBUFFl is updated if PRU<PRUO+P, and at statement 10 the
next portion of the PFC is read by TEST. After this is done, the system again
arrives at statement 11, Now the next pass through this loop begins.

o —

The IBUFFl array is updated as follows. First M is defined to be the number
of prus that are to be inserte’ into IBUFFl. Then the entries in IBUFFl are
shifted M* 65 words to the right, and it is checked if the first pru to be
inserted contains 64 words (i.e., it is checked if NWDS =2048), I1If not, then
I is set to 1, K is set to 2048, and the system proceeds to statement 30,
Otherwise, if the first pru to be inserted is a short pru, then at statement
20 K and N are assigned the values

e o -

T T

3{ K = the total number of words in the 64 word prus in IBUFF
' N = the number of words in the last pru in IBUFF (which is short)
3 and the short pru is inserted in the first N+ 2 words of IBUFFl. After this

1 The codiné for NUM must take the form that it does, for if NWDS =64 *n
where NWDS # 2048, then IBUFF contains n full prus and one 0 word pru.
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is done, at statement 22 it is checked if M=1, If this is the case, then the
update of IBUFFl is complete. Otherwise, I is set to 66, the value of M is re- {
duced by 1, and the system arrives at statement 30, 1

NIRRT IS

In the DO loop beginning at statement 30, M 64 word prus are inserted into
, IBUFFl. Each time that a pass is made through the loop, a different pru is in-
: serted, The prus are taken in sequence, from right to left. At the beginning
of a pass, I and K have the values:

1 =the index of the word in IBUFFl where the next word is to be

inserted
K = the index of the last word of the pru in IBUFF that is to be

inserted
First the value of K is reduced by 64, thereby setting it to be the number of

words in IBUFF that precede the pru which is to be inserted. Then J is defined
\ to be the index of the word in IBUFF where the pru begins, and the pru is

inserted into IBUFFl. After this is done, at statement 32 the pass through the .«
loop terminates. After the M prus have been inserted, the update of IBUFFI is
complete,

+
4
£
4+
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SUBROUTINE REPORT
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After INFOCON terminates, the PFC is opened by GETFILE and the REPORT routine

is called. REPORT has the responsibility of gathering together and reporting 4
the results of the analysis done by RBTCHK. 1If a pru is referenced in the E
CONPRU array and/or there are messages on tape 2 concerning the pru, then a
dump is written on tape 1 for the pru. Each dump has a preface. The first
line of the preface identifies the pru and contains the number of the dump.
The remainder of the preface contains whatever comments and/or complaints

that REPORT wishes to make concerning the pru. As noted earlier, the dump
contains the pru under consideration, preceded normally by P prus and followed
normally by Q prus. Also, a maximum of DLIMIT dumps are issued by REPORT,

REPORT generates three files. The first file, tape 1, contains the dumps and

their prefaces. The second file, tape 10, contains copies of all the prefaces.

This file, in effect, summarizes the information found on tape 1. The third

file, tape 3, provides background information concerning the files that contain 2
conflicts with other files (or with themselves). Included in this information o
is the name of the file, its cycle number, ID, and creation date, '

All variables used by REPORT are integer variables. T and PRUO have the values:

T = the number of prus referenced in CONPRU that have been reported
on + 1

PRUO = the number of the pru in the PFC that is currently the first
pru in IBUFF

The variable CARRY assists in the handling of long PFC entries (i.e., entries

that occupy two or more prus). Normally CARRY =0, However, CARRY may have the
value 1 when either the previous pru reported on contained a portion of a long
entry, or the current pru being examined contains a portion of a long entry. E

Since the entire PFC may have to be read a second time, REPORT must assume A
that the PFC is the same as when it was read by the RBTCHK routine, This :
requires that no new programs be read into the input queue and that the pro-
gram be permitted to run to completion without interruption.1 Perjodically
REPORT checks if the PFC is the same. If not, then the variable SIG becomes
nonzero. Whenever SIG# 0 then either the PFC has been modified, there is a _
bug in the program, or the system has been so badly damaged that the program ;)
can no longer run properly. In any case, the job must then be aborted.

The operation of REPORT can be described as follows. All the statements from 3
statement 5 to the statement preceding statement 300 form a loop. Each time R
that a pass is made through the loop a different pru is reported on. At the

beginning of a pass DMPNUM has the value:

1 RBTCHK requires that no programs in the output queue be printed,
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DMPNUM = the numb$r of passes that have previously been made through
the loop

Each pass through the loop begins at statement 5 or 10, depending on whether

a new message from tape 2 must be read or not. At statement 10 the variables
MSGE, WD, INFO,RB,ORD contain the contents of the tape 2 message to be considered
next, It is first checked if MSGE=0. 1If this is the case then the message is
the terminal message that was written on tape 2 by statement 200 of the main
program, Whenever this terminal message is encountered, there is nothing left
to be examined and REPORT terminates. Otherwise, if MSGE # 0 then PRU is
assigned the value

PRU = the number of the pru in the PFC to be reported on next

and GETPRU(PRU,I) is called. Next, the value of DMPNUM is increased by 1 and
if DMPNUM< DLIMIT a preface for a new dump and a copy of this preface are
begun on tapes 1 and 10 respectively.

Currently, RBTCHK is not interested in doing a thorough analysis of the por-
tion of a PFC entry that precedes the RB chain (if such an analysis is even
possible). Instead, it checks only for those few errors, the existence of
which leave in doubt either the validity of or the handling of the remaining
data of the entry. When such an error is detected, the analysis of the pru

is terminated and a tape 2 message is issued whose message number (MSGE) is
less than 100. REPORT now treats these errors as follows. At statement 13 it
is checked if the current tape 2 message refers to the pru under consideration
If it does and if MSGE <100, then either the pru is the first pru for a long
PFC entry or

(1) the pru contains an EOR, EOF, or EOI mark,

(2) word O or 1 of the pru is bad,

(3) the number given in word 11 for the size of the PFC entry or the number
given in word 12 which indicates where the RB chain for the entry begins
is bad.

If (1),(2), or (3) occurs then at statement 110,120, or 122 CARRY is set to O,
a message is written on tapes 1 and 10 if DMPNUM < DLIMIT, and the system
proceeds to statement 200. °

If (1),(2),(3) do not occur, but the pru is the first pru for a long PFC
entry, then at statement 100 CARRY is set to 1, and a comment is made on

tapes 1 and 10 if DMPNUM < DLIMIT. Thereupon, at statement 20 the name, cycle
number, ID, and creation date of the file are obtained. Then the system
arrives at statement 22, Otherwise, if the pru is not the first pru of a long
PFC entry, then at the statement immediately following statement 13 REPORT
checks if NWDS <I+63; i.e., REPORT checks if the pru obtained in the second

1 If DMPNUM <DLIMIT then DMPNUM is also the number of dumps that have
already been written on tape 1 by REPORT,
2 The section of coding beginning at statement 100 and ending at the state-

ment immediately preceding statement 200 is where all comments appearing
in the prefaces of the dumps and in the copies of the prefaces are written,
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reading of the PFC is short. It should not be short since case (1) is not
involved here. However, if it is short then at statement 300 SIG becomes
nonzero and the abort sequence of coding is entered.’ Otherwise, if it is

not short, then the verification of the data in the PFC is finished for the
moment and it is next checked if the pru is the beginning pru of a PFC entry.
If it is the beginning pru then CARRY is set to 0 and at statement 20 the
name, cycle number, ID, and creation date of the file are obtained. How-
ever, if it is not the beginning pru then it must be a continuation pru for

a long entry (prus not being used were ignored by RBTCHK). In this case, at
statement 30 the value of CARRY is checked. Normally CARRY should be 1, If
this is the case then we already have the name, cycle number, ID, and
creation date for the file and the system proceeds to statement 22. Other-
wise, if CARRY = 0 then the variable ID is set to 0 and again the system
proceeds to statement 22, However, in this case the resetting of the variable
ID indicates that the background information for the file is either not avail-
able or has already been given. It is not clear to the author whether this
case can actually occur. However, to be on the safe side (and to protect our-
selves in the eventuality that RBTCHK or REPORT is later modified) the situa-
tion is provided for by this coding.

At statement 22 REPORT begins its search for conflicts. First it checks if

the pru under consideration is referenced in the CONPRU array. If the pru is

not referenced then the system is instructed to go to statement 23, Otherwise,
if the pru is referenced then there may be RB's in the pru that are in conflict
for which no tape 2 messages were issued by RBTCHK, [At the time these RB's

were first encountered, it was not known that they were also being used else-
where, ] For each such RB, an entry ORD,,RBj,u,WD ys+++,WD exists in the CON array
where (ORD,,RB;) is the disk address of the RB and SHIFT(PRU,6) =WD,. The

GETCON routine is called for examining and reporting on the RB's in conflict

for which there are no tape 2 messages., This routine is described in detail in
the next section, After GETCON terminates, if SIG has been set to a nonzero
value by GETCON then the system proceeds to statement 310, where the abort
sequence of coding begins, Otherwise, if SIG=0 then the value of T is increased
by 1 and the system arrives at statement 23,

Statement 23 begins an inner loop. Each time that a pass is made through the
loop a different tape 2 message for the pru under consideration is processed.
The operation of the loop is quite simple. At statement 23 it is first checked
if the next tape 2 message to be processed refers to the pru. If not, then

the sytem exits from the loop and proceeds to statement 40. Otherwise, depend-
ing on whether the message refers to

(1) a bad RBR ordinal in the RB chain for the file,
(2) a nonexistent RB,

(3) an RB in conflict, or

(4) an error concerning the length of the RB chain

1 If (1) occurs then at statement 110 it is similarly checked if NWDS =1 +63.

%
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the system is instructed to go to statement 160,162,130,0r 170, If (1),(2), or
(4) occurs then CARRY is first set to 0. Thereupon, if DMPNUM <DLIMIT then
messages are issued to tapes 1 and 10 and the system proceeds to statement 200.
However, if DMPNUM>DLIMIT then REPORT is finished with the pru. In this case,
not only is the pass through the inner loop complete, but also the pass through
the outer loop. The system now returns to statement 5 to begin the next pass
through the outer loop.

If (3) occurs then at statement 130 W is assigned the value:

(4 if the conflict involves a flawed RB
W= 2 1if the conflict is with the RB chain for the PFD
1 if the conflict is with the RB chain for the PFC
io otherwise

If W=05, which should never occur, then at statement 302 SIG becomes nonzero
and the abort sequence of coding begins., However, if W is 4, 2, or 1 then at
statement 140 or 150 comments are first written on tapes 1 and 10 (whenever
DMPNUM < DLIMIT) and a new tape 2 message is read. Then the system returns to
statement 23 to begin the next pass through the inner loop. Otherwise, if W=0
then the NTRYCON routine is called. NTRYCON is the routine that provides back-
ground information to tape 3. Its definition

SUBROUTINE NTRYCON(WD,RB,ORD)

i IMPLICIT INTEGER(A-Z)
COMMON/TVAR/IBUFF1(260) ,PRUO, P DLIMIT
COMMON/RPRT /DMPNUM, FNAME (4) ,CYCLE,DATE, ID

WRITE(3) WD,DMPNUM,FNAME,CYCLE,DATE,ID
IF (DMPNUM.GT.DLIMIT) RETURN

] WORD=WD, AND, 77B
WRITE(1,10) RB,ORD,WORD
WRITE(10,10) RB,ORD,WORD
10  FORMAT(*OWE HAVE A CONFLICT INVOLVING RB *,04,* OF RBR ORDINAL *,

: X02,*, THIS RB IS*/* REFERENCED IN WORD *, 02,%,%) 1
RETURN ‘
] END

4

requires no comment. After this subroutine ends, a new tape 2 message is read
and the system returns to statement 23,

| Statement 40 begins the section that prepares for the next pass through the

& (outer) loop. This section can only be entered at statements 40 and 41. It is R
A entered at statement 40 only if there were no errors other than conflicts in -
H the current pru. Otherwise, the system enters at statement 41 after a dump for h
b the pru has been issued and the system is finished with the pru. At statement .

, 40 it is first checv_.d if DMPNUM s DLIMIT, If this is the case then the system -
o proceeds to statement 200, where a dump is to be written. [Later the system '
: . may re-enter this section at statement 41, ] Otherwise, if DMPNUM>DLIMIT then
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the value of the variable PRU is increased by 1 and GETPRU(PRU,1l) obtains the
next pru in the PFC. Then the system arrives at statement 41,

When statement 41 is reached, one of the following situations exists. First,
the pru just examined and reported on may have contained a full PFC entry. If
this is the case, then CARRY =0 and the system is finished with the pru. Other-
wise, if the pru contained a portion of a long PFC entry, then CARRY may have
the value 0 or 1. 1If CARRY=0 then the pru contained an error that left in
doubt the validity of or the handling of the remainder of its data. Thus the
system had no choice but to assume that the prus in the PFC immediately follow-
ing this pru contained information not necessarily for this PFC entry, but for
a different entry. However, if CARRY =1 then the question remaining to be con-
sidered is whether the next pru to be reported on involves the current PFC
entry or a different PFC entry. This question must now be answered.

At statement 41 it is assumed that the pru under consideration is the first pru
following the pru just reported om, and that the next tape 2 message to be pro-
cessed has already been read. First it is checked if CARRY =0. If this is the
case, then the current pass through the loop is complete and the system returns
to statement 10. Otherwise, if CARRY =1 and the next tape 2 message is the ter-
minal message, then REPORT ends. However, if CARRY =1 and .he message is not
the terminal message, then the s;ystem arrives at statement 42.

At statement 42 an inner loop is entered. Each time that a pass is made through
this loop a different pru following the pru just reported on is checked. The
prus are taken in sequence. At statement 42 it is first checked if the current
pru under consideration is to be examined and reported on. 1f so, then the
system exits from the inner loop, returniung to statement 10 to begin the next
pass through the outer loop. Otherwise, if the current pru is not to be report-
ed on, then it is next checked if the pru is short. 1If it is short, then CARRY
is set to 0 and the system proceeds to statement !10. Otherwise, at the state-
ment following statement 43 it is checked if the pru is the beginning pru for

a new PFC entry., If it is the beginning pru, then again CARRY is set to 0 and
the system returns to statement 10. Otherwise, if it is not a beginning pru,
then at statement 44 the value of the variable PRU is increased by 1 and
GETPRU(PRU,I) obtains the next pru in the PFC. Thereupon, the system returns

to statement 42 to begin the next pass through the inner loop.

Writing Dumps

Statement 200 begins the section for writing dumps. When this section is
entered, it is assumed that all comments and/or complaints regarding the pru
being reported on have been issued. The task now at hand is to provide a

dump that contains this pru and its neighboring prus. It is required that the
P prus immediately preceding and the Q prus immediately following this pru be
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printed, if it is possible to do so. As noted earlier, P and Q may be arbi-
trarily set by the user, the only restriction being that P22 and Q=2. The
default values given at the beginning of REPORT are P=2 and Q=2.

At statement 200 it is first checked if the pru under consideration is the 2 ]
final pru of the PFC, If it is the final pru then the system proceeds to
statement 202, Otherwise, if it is not the final pru, then the values of PRU
and P are increased by 1, GETPRU(PRU,I) obtains the next pru in the PFC, and
the system arrives at statement 202, Now let us stop and reflect on what nas
just been done. If the pru is not the final pru, then it must be noted that
the value of the parameter P has been modified. If the initial value of P was
p, then IBUFF1l may now hold the pru being reported on, as well as p previous
prus. Thus IBUFF1l may contain a maximum of p+1 prus. Also, the variables PRU
and I now refer to the pru immediately following the pru being reported on.
After finishing with these prus, the variable P will have to be reset to its
initial value p. The reader may breathe a sigh of relief, however. For it is
only here that a (p+1)-st pru may be inserted into IBUFFl. In this case,
because of the increase in the value of P, no information is lost in the
insertion process. The queue IBUFFl is momentarily treated as a stack.

© e < e e

Now to return from our detour, at statement 202 a line which separates the
preface from the dump is written on tape 1, IRB is defined to be the number of
the RB in the PFC that we currently are in, and K is assigned the value 0 or 1
depending on whether or not disk addresses are to be given for the initial
prus in the dump.1 Then PO and J are assigned the values

PO =0 3
J=1-64%*P "

and it is checked if J=21. If this is the case, then IBUFF1l is not needed and

the system proceeds to statement 220. Otherwise, if J <1, then it is next

checked if the current pru is one of the first P-1 prus of the PFC. If not,

then the system proceeds to statement 210. Otherwise, if it is one of the

beginning P~-1 prus, then only the prus that have been read can be printed. In

this case, for convenience, only the prus in IBUFF are printed. PO is assigned

the value

PO=1+(L-1)/64

and the system proceeds to statement 221, This case can never occur if P is

less than or equal to the number of prus containing the RB chain for the PFC,
However, if the user redefines P to be greater than the number of prus con- .-
taining the RB chain for the PFC, then the policy of printing only data in IBUFF f{
may not be satisfactory. For then, if an EOR or EOF mark is being reported on, -
information that should be printed will not be printed. K.

Statement 210 begins the section for printing the prus in IBUFFl. First IPRU iy
and PO are assigned the values:

} PFCMRK and PFCRBS are defined by RBSET., For further information see pages 10

and 12.
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IPRU = the number of the pru that precedes the first pru to be printed
PO = the number of prus in IBUFFl to be printed

Then a DO loop is entered. Each time that a pass is made through the loop a
different pru in IBUFFl is written on tape 1. The prus are taken in sequence.
At the beginning of a pass J has the value:

J=the index of the word in IBUFFl that begins the entry of the pru to
be printed next

First N is assigned to be the number of words in the pru and ICODE is set
according to the format prescribed on page 17. Then the pru is written on tape
1 by the PRTPRU routine and the value of J is decreased by 65. This completes
the pass through the loop. After the loop terminates, J is set to 1 and the
system arrives at statement 220,

Statement 220 begins the section for writing the prus in IBUFF. After state-
ment 221 has executed, IPRU and PO have the values:

IPRU = the number of the pru that precedes the first pru to be printed
PO = the number of prus in IBUFF (up to and including the current pru)
that are to be printed

Then a DO loop is entered that writes the PO prus on tape 1. After this writing
is finished then the value of P is decreased by 1, and the routine terminates

if the pru being reported on is the final pru of the PFC. Otherwise, if the pru
is not the final pru, then all the prus up to and including the first pru
following the pru being reported on have been written and P has been reset to
its initial value. Now the queue IBUFFl has again its original size, and the
remaining Q -1 prus that follow the pru being reported on must be printed, if

it is possible to do so. At statement 230 the next tape 2 message to be pro-
cessed is obtained, and then the system proceeds to statement 240, (Currently,
the READ statement following statement 230 can be encountered only once.)

The loop beginning at statement 240 is similar to the loop beginning at state-
ment 42. Both loops prepare for the next pass through the outer loop. However,
in the loop beginning at statement 240 a dump is still being written. At the
beginning of a pass through this loop, it is first checked if the current pru

is to be examined and reported on, (This pru has already been printed.) If so,
then the system exits from the DO loop, preceding to statement 250. Otherwise,
if the pru is not to be reported on, then it is next checked if the pru is
short. 1If it is short, then CARRY is set to O and the system proceeds to state-
ment 242, Otherwise, if it is not short, then at statement 241 it is first
checked if CARRY =0. If this is the case, then the system proceeds to statement
242, Otherwise, if CARRY # 0 then it is next checked if the pru is the beginning
pru for a new PFC entry. If not, then the system proceeds to statement 242,
Otherwise, if it is the beginning pru, then CARRY is set to O and the system
arrives at statement 242, At statement 242 the NXTPRU routine is called.
NXTPRU(PRU,I,IND) obtains the next pru in the PFC and writes it on tape 1. 1Its
definition
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SUBROUTINE NXTPRU(PRU,I,IND)

IMPLICIT INTEGER(A-Z)
COMMON/IFET/IBUFF (2049) ,RTCODE ,NWDS , LEVEL, FILE
COMMON/CHNVAR/PFDMRK , PFDRBS , PFDCHN (64 ) , PFCMRK , PFCRBS , PFCCHN (320),
X MARK(3)

PRU=PRU+1

CALL GETPRU(PRU,I)

IRB=14+PRU/56

K=PFCMRK

IF (IRB.GT.PFCRBS) K=1

CALL PRTPRU(I,PRU,IBUFF(1),NWDS,RTCODE,K,IND)
RETURN

END

requires no comment. After NXTPRU finishes, it is checked if the new pru is the
final pru of the PFC. If it is the final pru, then REPORT terminates. Otherwise,
if it is not the final pru, then the system arrives at statement 243, which
terminates the pass through the DO loop.

After leaving the DO loop, the system arrives at either statement 250 or the
statement immediately following statement 243, If it arrives at the statement
immediately following statement 243, then the Q prus following the pru being
reported on have been printed and the system proceeds to statement 41, to con-
tinue the preparation for the next pass through the outer loop. Otherwise, if
the system arrives at statement 250, then not all the Q prus following the pru
being reported on can be included in the dump. The prus not included, however,
can appear in the next dump. A comment to this effect is made on tape 1. This
comment terminates the dump and the system proceeds to statement 10 to begin the
next pass through the outer loop.

The Abort Section

Statement 310 begins the abort sequence of coding. Whenever SIG becomes nonzero,
this section is entered, The action then taken is quite simple. First, messages
are written on the output file and on tapes 1 and 10. Next, a list of the EOR,
EOF, and EOI marks found by RBTCHK is provided by the loop beginning at state-~
ment 330. Then, at statement 340, the current values of SIG, I, and PRUO are
printed and the routine terminates. The list of EOR, EOF, and EOIL marks may be
of aid in determining if there is an error in the count of the prus. However,

if there is no such error, then it is not clear what information should be given.
The point to keep in mind is that REPORT does not continually monitor its prog-
ress, It only checks periodically for those few situations that it knows are
absolutely fatal. Thus if an error does occur, then a considerable amount of time
can elapse before the error is detected.
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SUBROUTINE GETCON(IO,PRUNUM,SIG)

Let PRUNUM be the number of a pru in the PFC that is currently in IBUFF, Also
let I0 be the index of the word in IBUFF that begins this pru. Then the GETCON
routine examines this pru for all the RB's in conflict for which there are no
tape 2 messages. (At the time these RB's were first encountered, it was not
known that they were being used elsewhere.) For each such RB, a conflict entry
ORD,RB,n,WD, ,...,WD, exists in the CON array where (ORD,RB) is the disk address
of the RB and SHIFT(PRUNUM,6) = WD, . Whenever GETCON finds such an RB, the RB

is reported on and WD, is modified to contain the number of the word in the pru
that first references this disk RB., The variable SIG serves the same purpose in
this routine that it serves in REPORT,

The coding is quite simple. Statement 10 begins the outermost loop of the rou-
tine. Each time that a pass is made through the loop a different conflict entry
in CON is examined. The entries are taken in sequence. At the beginning of a
pass J has the value:

J = the index of the word in CON that follows the entry just examined

It is first checked if CON(J) begins a new entry. If not, then GETCON termi-
nates. Otherwise, if it does begin a new entry, then it is next checked if
SHIFT(PRUNUM,6) =CON(J +3), If this is not the case, then at statement 11 J is
updated and the sytem returns to statement 10, to begin the next pass through
the outermost loop. Otherwise, at statement 20 1 ,WD,MAX are assigned the
values:

MAX = the number of word pairs of the RB chain in pru PRUNUM
I=the index of the word in IBUFF where the RB chain begins
WD = the number of the word of the pru where the RB chain begins

Then the system proceeds to statement 100,

The DO loop beginning at statement 100 examines the word pairs of the RB chain
that are in the pru. One of these word pairs must contain the RB in conflict
that is referenced by the current conflict entry. However, if no word pair is
found that contains the RB, then at statement 132 SIG is set to 1 and the rou-
tine terminates. The structure of the DO loop requires little comment, being the
same as the structure of the corresponding loops in RBSET and RBTCHK, First the
link of the word pair, the RBR ordinal ORD of the RB's referenced by the word
pair, and the index IND of the first byte that references an RB are obtained.

If the ordinal ORD is nct the same as the ordinal CON(J) of the current conflict
entry, then the system is finished with the word pair. Otherwise, if ORD = CON(J)
then in the innermost loop beginning at statment 121 the RB bytes are checked.
If no byte is found that contains the disk RB number CON(J+ 1) of the current
conflict entry, then again the system is finished with the word pair. Otherwise,
if a byte is found that contains the disk RB number CON(J+ 1), then CON(J+ 3)

is modified to contain the number of the word in the pru that contains this
byte. Also NTRYCON'! is called to report on the conflict, and then the system

i

See page 33,
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returns to statement 1l to finish this pass through the outermost loop.
Note The variables I,WD,MAX show.ld not have been defined in the outermost loop.

Instead, for efficiency, the variables should have been defined at the beginning
of the routine.
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SUBROUTINE CONTBL

entirely of zeros is written on tape 3, and tape 3 is rewound. Then the
CONTBL routine is called. This routine and its subroutine PRTDATA print a
table which cross references the conflicts not involving flawed RB's or RB's
in the RB chains for the PFD and PFC, After CONTBL ends, tapes 10 and 1 are ]

k
3
5
y
b% - After REPORT has ended, the PFC is closed by PFRETRN, an entry consisting
E
s printed and the main program terminates.

i &

The CON array contains the cross tabulation in abbreviated form. Statement
10 begins the major loop of the routine. Each time that a pass is made
through the loop a different conflict entry ORD,RB,n,WD,,...,WD is reported
on, The entries are taken in sequence. After all the entries have been pro-
cessed, then the routine ends.

P

Ry

The PRTDATA routine is called by CONTBL to print background information on

3 each of the words WD, in the conflict entries. Included in this information

4 is the name of the file that contains the word, the cycle number, ID, and

o creation date of the file, and the number of the dump which contains the .
= word. When PRTDATA(WD,) is called, tape 3 is searched for an entry written
by the NTRYCON routine that references word WD, . If an entry is found then
the information provided by the entry is printed. If the ID of the entry is
0, then this indicates that only the number of the dump that contains this
word is available. ?®

Ao A i

i

The coding of PRTDATA is fairly straightforward, requiring only the use of
the IBLANK function® and the GETDATE routine. GETDATE has the definition:

SUBROUTINE GETIDATE(LP,N,M,D)
INTEGER D

THIS ROUTINE COMPUTES THE MONTH (M) AND THE DAY (D) OF THE MONTH <
FOR THE N-TH DAY OF THE YEAR, (IF THE YEAR IS A LEAP YEAR THEN N
CAN HAVE ANY OF THE VALUES 1,2,...,366.)

i LP=1 IF THE YEAR IS A LEAP YEAR., OTHERWISE LP=0.
i M=1
(
|

e -~

s eNeNe]

D=N
IF (D.LE.(59+LP)) GO TO 11

]

' M=3

¥ D=D-59-LP

g IF (D.LE.153) GO TO 10 :

? M=8 §

@L : D=D-153 i’
~ 10 K=(D-1)/61

; M=M+2*K

D=D-61*K

e Ay

S A LI A

1 gee page 32.
2 See page 18,
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11 IF (D.LE.31) RETURN
M=M+1
D=Db-31
RETURN
END

This coding may appear a bit enigmatical, However, if one realizes that the
last 10 months of the year divide evenly into 2 groups, each of which has §
months containing 31,30,31,30,31 days respectively, then the coding should
begin to come into focus.
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CVERLAY(RBTC,0,0)
PRPOGRAM FATC(SYSTEM=0,0UTPUT,TAPEL,TAPE2,TAPE3,TAPE1Q)
IMPLICIT INTEGER(A-2)
COMMON/IFFET/IBUFF(2049) 4RTCUDE yNWDS+LEVEL,FILE
COMMON FPRYQL(3232,8) AREA(3) ,ENTRY (3} 4,NUMTBL
COMMON/2BVA? /MCOUNT WD, I, IEFR
COMMNM/SHNVAR/PFNMRK, PFDORBS,PFOCHN(HL) yPFCMRK,PFCRBS,PCIHN(320),

MARK {3

INTFGE® LINE (14)

LA X RS R XY ]

RB CHAIN/®3TC ANALYZER ---

NATFE -~ QEC 1975

ALFREDP M, MCRRIS, JR.
CAOF K74
MAVAL SUPEACE WEAPONS

VERSION 1.0

CENTER

DAHLG2ENy VIFGINIA 22448

THIS P2NGEAY CHECKS THE P8 CHAINS OF
THE SR T OENTEIFS (INITLONTHG THEIS B CHAINS). IT IS ASSUYI) THAT

(1) THE

/YT IS 40T LONGER THAN

IN LRENGTH,

(21 TH:Z

FESraNEyNT P [ 3a,

(3) AT ANY ONF T M NO MCES THAN

L9

THE PFOD AND PFC, AN] EXAMINES

1170 (CECIMAL) R3S

LASSFST <7~ SETINAL THAT MAY 3& USED BY THE

24 OF THE POSSI3.E

SeIINALS AFRE RFEING USED,

(b)) THEFEE MAY ChiY ¥ A MAX[MY¥M

Fnz?
() THEFE

FACH 83 “SPIMAL, AND

OF 3232 (DECIMAL) R3B3

IT ONLY ONE F3F 0FDINAL FCR EACH FERMANINT
FILF DEVICE,
THIC AMALYZ:P TIC FO% THE SCCPE Jeb,3

L B N N IR Y S

OPERATING SYSTEM.

THF CUSREMT VALUFS FIR THE VARIAZLFS NUMT3L,.MCOUNT,PFI3T1ZZ,PFCSIZE

APF «oe

NUNIT3 =29
MCOUNT=4001
CFNSIZF=1
PFCSI7F=5

THESE VALUSS 4AY 8F SAANGEr BY THE USEF IF HE WISHES.

NUMTRL IS THF LAFGFST

MCOUNT IS THF
THAT WILL Ar

MAX ITMUM

?3¢ OFDINAL USFD. IT CANNOT EXCEZD 33.

NUMBER OF PFCULAFITIES IN THE R3TC INTRIES
REPCPTED OM, MCOUNT CANNIT EXCEED 4000. (7% FURTHEXS

DETATLS CONCERNING MTOUNT SEE THE COMMENTS AT THE BEGINNING JOF THF
“BTCHK AND INFOCON POUTINES.)

PFOSIZF = THE MAXIMUM NUMBER OF PRUS
PED SHOULD TAKE

FFCSIZE = THE MAXIMUM NUMBEF OF PRUS

A-1

THAT THE RB CHAIN FOR THE

THAT THE RS CHAIN FIR THE




I

OOOO00O000

OO0 OO0 000

O

10

11

12

i i AN, A B g 8. i o

PFC SHOULD TAKE

THE USER MAY ALSO CHANGE (AT THE BEGINNING OF THE REPORT RIUTINE)
THE VALUES OF THE VARIABLES P4QyDLIMIT. FOR FURTHER DETAILS SEE
THIS ROUTINE.

LA XX 2 283

THE GETFILE ROUTINE ZREATES YHE FNT ENTRY FOR THE FILE REQUESTED,
AND THE TEST RQOUTINE CREATES THE FET THE FIRST TIME THAT IT IS
CALLFD. THE PFREYRN ROUTINE ELIMINATES THE FNT AND FET ENTRIZIS FOR
THIS FILE. THE FILE IS RCOFERENCED 3Y SETTING THE VARIA3ILT FILE.

FILF=0 IF THE PFO IS THE FILE YO BE READ

FILF=1 TIF THE =37C IS THE FILE TO BE READ
EACH TIMP TEST IS CALLED, TEST READS A PORTION OF THE “ILZ, STCRFS
IT In THEY IRUFF BLOCK, AND SETS THE VARIABLES RTCODENWDS,LEVEL.

RTCONE=1 IF AN EJR MAPK IS PEAD

PTCCNE=2 TIF AN F£Q0F MARK IS °fAD

2TCNTI=3 IF AN £01 MAFK IS READ
CTHFRWISE RPTCODBE IS SET 7O 0. ALSO

NWNS = THE NUMBFR OF WCRDOS SEAD INTO IBUFF

LEVEL = THE LEVTL NUMBER OF THE RECORD
A MAXTHYr QF 204R WO?DS IS FEAD. IF AN EOP, EOF, OR EOI 4aARX IS
ENCAOUNTESFT, THEM SSA)ING TERMIMATYES, IN THIS CASE NWD3 IS THE
HUMRF S AC WOPNS SEAD THAT FPFECFOF THE MAPK.

L R X L R R

ty4T8L=39
HOOUNT=4G02
PE2TTZ2E=1
FFCSIZ2FE=S

1782020
HCOUNT=%COUNT

AARK (1120517223
MAIK(2) 0517050
“APK(3)=0517115

PR IMT 10

FORMAT(®1COMMENTS 4. */)

FEINT 11

FOPMAT(®*OUNLESS IT IS CLEAF TO THE CONTRARY, ANY NUMBER A22FEARING
XIN THE ONTRYT*)

PRINT 12

FOR4AT (* CAN 3 ASSUMED TN RE IN OCTAL.*)

CALL SETUP{EFRCK)

IF (FR2CT NEL.Q) STOP

FILE=D

CALL GFTFILE

Wr=419090CAR

CALL RISET(PFNASIZE,PFIMRK,PFONBS,PFOCHN(1))
CALL PFEL TSN

IF (WD.EQ.0) GO TO 300

FILF=1




109

110

111
\ 112

‘ 2090
0 201

3080
301
302

310
311

At 1o SRS
A AE AN PL A

e e N R O A |y e s

CALL GETFILE

WN=2000008

CALL RASET(PFCSIZE,PFCMRK,PFCRBS,PFCCHNILY)
IF (WDWNF.0)Y GO TO 103

CALL PFRETRN

Gd TO 300

JERR=PFDOMRKE PFCOMRK
WO=WI.AND 1777778
Culi RATCHK

CALL PFRETRN
MCOUNT=NCOUNT~MCOUNT

caLtL QEMAPK(lDH"!!““!‘)
TF (IECR.EQ.O) GO TO 111
CALL NISFLA(42HNUMBER OF EFRORS THAT ARE NOT CONFLICTS = ,IERR)
PPINT 110,IERR
FOSMAT(*ONUMBER JF S20%S NETECTED THAT ARE MAT CONFLIITS =%, 1Iu,
X* (DECIMAL).*)
60 To 204@
CALL REMAPK(4BHND FR2ORS (DTHER THAM POSSIZLY CONFLIGTS) TOUND.)
PRINT 112 .
FORMAT (*OND ERRORS (OTHER THAN POSSISLY CONFLICTS) FOUND.®)

WRITE(24.201) IZ2FROWIZZRO,IZEROLIZEROLIZERO
FOPMAT(5G20)

REWIND 2

CALL INFCCON(MCOUNT)

CALL REMARK(1QH¥*s»s¥svey)

FILF=1

CALL GETFILE
CALL REPORT

CALL PFRETRM

WRITEL3) 12:P0O,I7ERD,IZERO,IZERQ,IZERDO)IZERO,IZFRO,1263,12°R0
REWINGD 3
CALL CONTAL

FEWIND 10

READ (10, 302) LINF
FOPMAT(13A1D0,45)

IF (EDF{10).NELO) GO TO 310
P2IMNT 302,LINE

6O Y0 301

~EWINT 1

PEAD(L1,4,302) LIME

IF (EQF(11.NE.Q) STO?
PRINT 302,LINE

GN TO 311

END

Y I PR
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% SUBPOUTIME SETUP(ERR)

’ IMPLICIT INTEGER(A-2)

COMMON RERTBL(3232,8) ,AREA(3),ENTRY (3) 4NUMTBL
INTFGCER TABLE(25856) 4 FLAW(3)

ENUIVALFMCE (RBRTBL(1,1),TABLE(1))
COMMON/PRRIIN/MO?0(49) , NORC(40)

INTEGED LEST(64),LATEL(128)

LEST = THE LIST OF ST NROINALS FOR THE FERMANENT FILE DIVIZES
THAT ARE TUFRNE) Own
NUt = THE MJIMBEP OF PERMANENT FILE DEVICES THAT ARE TUNZ) ON

OO0

THC LAREL ACRAY CONTAINS THE LABREL FOR THE PERMANENT FILZ JEVICE.
THZ ©3 3ITS IN THE LA3EL HAVE BEEN REARRANGED SO THAT THIY A2PEAR
CONSECUTIVELY IN W0RD3 11-64 OF THE ARPAY, IT IS ASSUMIN THAT
THERF IS ONLY ONF R3I2 OFNINAL FO< EAGH PERMANENT FILE JEVIZE.

ODOOO

ACEA(LY=7T777776000000300000C8
AFEA(2)=(G00000177777740000008
A®EAC3)=000000000000037777778
FLAW(1)=206000000009020000008R
FLAW(2)=00000204700002000000C3
FLAA(3)=0000000000000100000C3

00 10 1I=1,25866
140 TASLE(II)=0
N0 11 II=1,4%0
11 MORDOIIY=NOPDI(II) =0

CALL PFEST(NUA,LTST) 1
FoNIA0LS.0) G0 TO 190 s
IF (NJMenT.26) 67 TO 103 :

32 IIs14NUuM

LTI

L PLAFLUF 3T, LA ,EP7)
FOoER2, 8,0y 27 TN 118
THITTOLA LI =04 L AN, 773
WYY 0 T 412

LA T,y JANT LT
-t T TN MTRLY ST T 120
(*aLT43) 7)) Tr 20
!
20 Motre
MLETIT I ) e
LOST 320410 2N

s HE 2F '4:10703 AND N=21 ¢l s saeb

YAXZLANFL(19).AN L 77775
IF (MAX,EN.D) 6N T2 14
IF (MAX.RT,3232) 50 1) 1>

i e el
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30

31

32

101

101

102

103

110

111

112

113

120

121

130

131

132

s i kN, i it >
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I=1i

cg=1

W=LABEL(I)

00 31 JJ=1,50
W=SHIFT(W,1)

IF ((W.AND.E),NF,0) 23RTRLIF3I4NI=FLAW(M) ., OR.RBRTBL(RB,\}
IF (PR.EQ.MAX) GO TO 32
RB=73+41

I=1+1

GO TC 30

CONTIMNUE

RETURN

ERROR PROCESSOR

PRINT 101

FORMAT(S5HQ**** ¥THE JOR WAS ABORTEN BEFORE PROCESSING IVEN BIGAN,
XTHE REASCN FOR THIS AB0RT WAS ...%*)

PRINT 102

FORMAT(*QNO PERMANENT FILE CeVICES ARE {ISTED AS BEING ON.*)
FR2=1

FETUPN

e INT 101

PRINT 104

FORMAT (¥0MOIE THAN 24 PERMANENT FILE CEVICES ARE LISTE) 45 3ZING O
XN, ONLY 24 ARE PEZRMITTED®/* BY THIS VERSION OF THE ANA_YZIR.*)
£27=1

RETUPN

E2INT 101

PEINT 111,E2R,EST

FO<“AT (*DFXIOR *,I2,* (DFCIMAL) OCCURREOQ WHEN THE PP RJUTINE TAT w
XAS PEACING THE DFVICE*/* HAVING FST ORDINAL *,02,%.%)

SETUPN

PRINT 101

FZINT 113,K,©ST

FORMAT(®00NT OF THE PERMANENT FILE PACKS IS NOT MOUNTEY 28 THE CUR
1RECT FST 02)INAL. TH® CORRECT ORDINAL*/* IS *,02,%. THI INZI2RECT
207DINAL IS ®402,%.%)

Fre=1

RF TURN

PRINT 101

PRINT 121,030

FORMAT(*0P32 ORDINAL *,I2,* (DECIMAL) IS BEING USED. THZ _ARGEST R
1BR O®DINAL THAT IS PERMITTEDL®*/* BY THIS VERSION OF THE ANALYZER IS
2 33.*%)

ERR=1

FETUSN

PRINT 101

PRINT 131,4,EST

FOIMAT(*ONDO USABLE RAS ARE CN THE PERMANENT FILE OQEVTCI HAVING EST
X ORJIINAL *,02,%.*)

ERR=1

“ETURN

PRINT 101
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PTINT 133,857

133 FY2MAT(*0M02F THAN 3232 (DECIMAL) @3S ARE GIVEN FOR THI IZMANENT
1FTLF NEVICE HAVING EST OFDINAL *,02,*.%/* THIS IS NOT PEIMITIED 3Y
2 THIS VERSIOIN OF THE ANALYZER.*)
£-==1
FETUPN
END
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SUBROUTINE RBSETU{CMSIZE +NUM,DSKRBS,CHAIN)

IMPLICIT INTEGER(A-2)

Y COMMON/IFET/IBUFF(2063) yRTCODE yNWOS,LEVEL,FILE

b COMMON RBRYBL(3232,8),AREA(3)ENTRY (3),NUNMTBL
COMMON/RBVAR/MCOUNT WD, I,IERR

COMMON/RBRORD/MORD (40 ) y NORD(H D)
COMMON/CHNVAR/PFOMRK, PFORBS,PFOCHN(64)  PFCHRK,PFCRBS,P-C24N(320),

A-7

X MARK (3) 1
INTEGER CHAIN(1) .
4
¢ IN THIS POUTINE TSUFF CONTAINS THE BEGINNING PRUS OF THE 3FD OR -
4 ¢ PFC. THE R3 CHAIN FO® THF PFD OR PFC IS STORED IN THESZ 2RJS.
3 c THIS ROUTINZ EXAMINES THE RE CHAIN. IF ANY EOR OR EOF 4ARKS ARE 1
; c FOUND YO PRZICEDE THZ I8 CHAIN, THE ERROR IS REPORTED AND ANA_YSIS ]
i ¢ IS CONTINUED. IF ANY OTHER ERRORS ARE DETECTVED, THEN ANALYSIS IS i
3 c TERMINATFD AND A DUMP OF THE RB CHAIN IS GIVEN., IN THIS SASE WD 3
E c IS SET TO 0. WHICH INDICATES TO THE MAIN PROGRAM TO TEIMINATE :
E ¢ THE JOB. IF NO OTHER ERRORS ARE ODETECTED, THE ROUTINE STIRES THE
3 c RE CHAIN FOR THE PFO IN THE ARRAY PFOCHN AND THE R8 GHAIN FOR THE !
E | c PFC IN THE APRAY PFCCHN. ]
;! .
c PFOMRK = THE NUMBER JF EOR AND/OR EOF MARKS PRECEDING fHZ 38 :
. c CHAIN FOR THE PFD
| ¢ PFCMEK = THE NUMBER OF EOR AND/OR EOF MARKS PRECEDING THZ 28 3
‘ c CHAIN FOR THE PFC ?
& ¢ PFORRS = THE NUMBER OF DISK RBS IN THE RB CHAIN FOR THI P7D
& c PFC?BS = THE NUMBER OF DISK RBS IN THE RB CHAIN FOR THI 372
E c UNLESS AN ERROR HAS OCCURRED, PFOMRK AND PFCMRK SHOULD B3TH 4AVE
B c THE VALUE 0.
E |
A C CHSIZE = THI NUMBER OF PRUS IN THE PFD OR PFC THAT ARE RIQUIRED
= c FOR STORING THE RB CHAIN FOR THE PFD OR PFC
c WO = MU + THE NUMBER OF WOPDS IN THE PFD OR PFC THAT HAVE BEEN
= c PROCESSFD
8 c I = THE INDEX OF THE WORD IN IBUFF TO RE EXAMINED NEXT
c HERE IT IS ASSUMED THAT NEITHER THE PFC NOR THE PFC HAS AN R8
c CHAIN THAT CONTAINS MORE THAN 2%%16 WORDS. HMU=4000008 IF THE PFD
¢ ¢ IS BEING READ AND MU=2000008 IF THE PFC IS BEING READ.
3 c RARTBL AND NUMTBL ARE DEFINED IN THE ROUTINE RBTCHK.
o
g I=1
- NUM=0
| DSKR35=0
CALL TEST
_,i : 10 IF (NWODS.GT.0) GO TO 20
A IF (RTCODE.EQ.3) GO TO 250
y ' WO=WD46h
; NUM=NUM#1
: IF (NUM.E0.50) GO TO 252
: CALL TEST
dl GO 70 10
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111
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121
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IF (NUM.EQ.D0) GO TO 100

K=SHIFT(WDy~17)+3

PRINT 21 ,KyNUM,K

FORMAT(*OTHE RB CHAIN FOR THE PF*,R1,* IS PRECEDED BY *,32,* EOR A
i1ND/OR EOF MARKS. THZ®*/* ERROR MUST BE CORRECTED. ANALYSIS WAS CONT
2INUED AFTER THIS ERROR WAS*/* DETECTED. HOWEVER, BECAUSE OF THE ER
3POR NO DISK ADDRESSES ARE GIVEN®/* FOR THE WORDS IN THZ PF¥,R1,
‘.‘..)

EXAMINING THF RB CHAIN FOR THE RFD OR THE R8TC

MAXWPR=32*CHSIZE

DO 131 II=1,MAXKPR

IF (T«GE.NWDS)} GO TO 240
LINK=T3UFF(I).AND.777700000000000000008
W=SHIFT(IBUFF(I),24)
ORD=W.AND,77703
ORG=SHIFT(0D,-3)

IF (ORD.GT.NUMTBL) GO TO 200
M=MORD {(OKD#+1)

N=NORD(OFD+1)

IF (N.FQ.0) GO TO 200

HERE M=1’293 AND N=1.2.....8.

IF (IND.EQ.D) GO TO 110

IF (IND.EFN.3) GO TO 120

CALL ADD®SS(WD,K14NUMRB,PRU,4HW1)

PRINT 101 ,I8UFF(I),IBUFF(I+1)

FORMAT(*CTHZ 8 3YTE INDICATOR (3ITS 36-38 OF THE FIRST WJdR0) OF T
XHE RR CHAIN¥/* WORD PAIR*,2022,* IS NOT 0 OR 3,%)

PRINT 1024 INDyNUMRR,PRU,W1,K1

FORMAT(® 3UT *,01,%*., THIS WORD PAIR BEGINS' AT RB *,04,* 22U *,02,
X* WORN *,024* OF THE RB CHAIN*/* FOR THE PF*,R1i4%.%)

IF (IND-3) 111,111,112

K=1

IND=S

GO 70O t21

K=1
W=SHIFT(W,ING*12)
IND=IND+S

GO TO t21

K=2

I=1+1

WNz=Whel
W=SHIFT(IRBUFF(TI), (INN=-3)%12)
Gn 70 121

K=2

I=1+1
WD=WD4#+1
W=IAUFF(I)
ENTRY (3)=WD

v G R Y. a el

e e




122

123

130

131

1un
161
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ENTPY(2)=SHIFT(ENTRY(3) ,20)
ENT2Y (1) =SHIFT{ENTRY(2),20)

N0 122 J=IND,7

W=SHIFT(W,12)

PI=W,AND.77778

IF (F3.,E0.D0) GO TO (123,130),K
IF (R3,6T.3232) G0 TO 202
INFO=A2FA (M), ANDJRBRTBL (RASN)
IF (INFOWLMEL.O0) GO YO 210
DSKPRS=)SKRBS+1
RATALAIALZN) =ENTRY (M) ,OR,RERTBL (RB,N)
INN=3

50 TN (12041300 4K

I=1+1

WO=WN4

IF (LIMK.EQ.0) GO YO 140
I=1+1

WO=WDey

63 O 267

N 14l KKzt ]

CHRATHIKKY = TAUFF (XK)

WS AT L ANT L 7TTR

WEzWNtol =W

T=I¢nl4=-W

IF ((T1aGTaNHNS)JANPIRTCONFLENL3Y) (O TO 260
IF (INUIM EQ. G L BANTL (T LEJNWDS) ) SETURN

K=CHIFTIWN,=-17)+3

WEITF (1,159} K

FORAT(*123 CHAIN FJ2 THE FF*,F1,%,,..%/)
J=1

W=l

CALL PRTPRUCI W I3UFF (1) ,NWCS,RTCODE,1,4IND)
BEN RN

W=W+1

IF (JeLTLIY GN TO 151

IF (TLLELHWDSY EITURIN
CALL TEST

I=1

SETUSN

E®IQP BROCF3ISOR

CALL ANDFSS{WDKyNUMPI,PRULHW)

FRINT 201,NUMRBPRU,W,K

FORMAT(*1THE RBR® ORDINAL IN RR *,04,* PRU *,02,* WORD *,02,* OF TH
XE 23 CHAIM TNR THE PF*»,R1/% IS 3AD.*)

n0 10 20¢

CALL ADDSSSUWIWKyNUMRIZPRUYNKW)

FRINT 203,27 ,HUMPA,PRYU, WeK

FORMAT (*1THE VALUE *,00,* IN RB *,04,* PRU *,029% WORD *,02,% OF T
XHE 23 CHAIN FOR THE 2F*,Pi/* 1S BAD.*)

PRINT 207

FORMAT(*0THS ERPOR MUST BE CORRECTED. ANALYSIS WAS TERUINATE) WHEN

A-9

hmd N wh. et e T e




LN Tt o e e R

X THIS ERROR*/* WAS OFTECTED.*)
208 IF ((NUM«NE.0).0OR. (NUMRB.GT.DSKRBS)) GO TO 300

CALL OSKADD(NUMRB,IBUFF (1) ,0RD,RB)

PRINT 209,NUMRB,KsRB,40ORD
209 FORMAT(®*0THE DISK ADDRESS OF RB *,04,* OF THE R8 CHAIN FJ3R THE PF*
XyR1,* IS RB %,04,* OF*/*% RBR ORDINAL *,02,%.%)
GO T0 300

210 CALL ADDRSSU(HWD,KyNUMR3, PRU,NW)
INFO=SHIFT(INFO,20%*M)
PRINT 2114R7,0R0
211 FORMAT (*1WT HAVE A FATAL CONFLICT INVOLVING RB *,04,4,* JOF RBR ORDIN
XAL *,02,%. THIS 28*)
IF (SHIFT(INFO,-18).5Q.3) GC TQ 2290
PRINT 212 4NUMRB,PRU
212 FORMAT(* IS FLAWFD (AND HENCE NOT USABLE), BUT IS REFERENZZD IN RS
X *,04,% PRU *,02)
PRINT 213 4W,K
213 FOIMAT(* WORD *,024* OF THE RB CHAIN FOR THE PF*,R1,%.,%) r
GO 70 206 N

220 CALL ADDFSSCOINFO,K1,NUMRAL FRUL,W1)
IF (KeEQeK1) GO TO 230
PRINT 2214NUMRB1,PRUL,W1
221 FOKMAT(* IS REFERENCZD IN RE *,04,¥ PRU *,024+% WORD *,)2,% OF THE
XRP3 CHAIN FOR THE PFO*)
PRINT 222 4NJMRB,PRU,A
222 FORMAT (* AND IN R3 *,04,* PRU *,02,* WORD *,02,* OF THI B8 CHAIN F
X0RP THE RSBTC.*)
PRINT 207 :
IF ((PFOMRK.NED) .02 (NUMRRL1.GT.FFORBS)) GO TO 208 ~.
CALL OSKADJI(NUMRB1,PFICHNI(1)40R3,R8)
PRINT 2094NJMRB1,4K1,428,0RD
GO T0O 208

239 PRINT 231 4NJMRB1,PRULyW14NUMRRByPRUyHW,K
231 FORMAT(* IS REFESEMCED IN FB *,04,% PRU *,024*% WORD *,32,% AND RB
1%,044% PRU %,02,*% WIOID *,02,* 0OF*/*% THE RB CHAIN FQOR THE drFe,R1,
2.")
PRINT 207
IF ((NUMJNE.0) 0%, (NUMRB.GT.OSKIBS)I) GO TO 300
CALL DSKADD(NUMPB1,I3UFF(1),0RD,KB)
PRINT 232 4NUMRB1,RR,0RD
232 FORMAT(*0THE DISK ADDRESS 0OF RB *,04,% IS RB *,04,* OF IR ORD INAL
X *,024%, AND THE?*)
CALL DSKADD(NUMRB,IBUFF (1),CRD,R8)
PRINT 2334,NJMRB,P3,0%°0
233 FORPMAT(® DISK ADNRESS CF RR *,04,* IS RB *,04,* OF RBR OXIIINAL *,
X02,%.*)
G0 To 300

249 IF (I.FJ.MWIS) WO=WO+L
CALL ADDFSSIWNN K NUMI3,PFU, W)

A-10




241

243

258

251

262

253

g ¢ 300

3190

e T g T

FRINYT 241 4MARKI(RTCODE ) y NUMRBWPRUyH,K

FORMAT(*1AN *,R3,* MARK OCCURS AT RB *,04s* PRU *,02,% WIW *,02,
X* IN THE MIDDLE OF THE RB*/% CHAIN FOR THE PF*,R1,%.%*)

GO YO 206

K=SHIFT(WD,~17143

PRINT 243 4KyCHSIZE

FORMAT(*1THE RB CHAIN FOR THE PF*,R1,* TAKES MORE THAN ¥*,32,

X* PPUS OF STORAGE.*)

PRINT 207

GO TO 300

CALL ADIRSSIWI K NUMRB,yPRU, W)

PRINT 251 4Ky NUMRRBR ,PRU MW

FORMAT(*1THE RB CHAIN FOR THE PF®*,R1,* IS PRECEDED BY AN Z0I MARK
XAT QB *4,044* PRU *402/% WORT *,02,%.,*)

PRINT 207

Wo=0

RETUPN

K=SHIFT(WD,y~-17)+3

PRINT 253 4Ky NUM

FORMAT(*1THE RB CHAIN FOR THE PF*,R1,* IS PRECEDED BY *,4232,% ECR A
XND/O® EOF MAFPKS.*)

PRINT 207

WO=0

PETURN

I=I-NWPS~-1

WI=HN-T

CALL ANDTSSINDO Ky NUMRP3,PRU,,W)

PEINT 251 4Ky NUMRB PRU W )
FOPMAT(*1THZ 8 GCHAIN FOR THE PF*,Ri,* IS FOLLOWED BY AN ZJI MARK
XAT P73 %, (4" ORI 2,02/% WOF[ *,02,%,%*)

GO TO 20¢

PRINTINA THE RB CHAIN AND SEVERAL OF THE FOLLOWING NONZERD PUS

I=1

W=NUM

N=CHSIZ2E+3
K=SHIFTI{WN,=17)+3
WRITFE(1,150) K
WD=0

CALL PRTPRU(CI WIBUFF (1) 4NWCS,PTCODE 1, IND)
I=1+64

W=W+1

N=N=-1

IF (MeEQ.0) FETURN

IF (IND.tQ.0) GO YO 310
IF (RTCOCE.EN.3) RETURN

CALL TEST
I=1
GO0 T0 310

A-11
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SUBROUTIME ANDRSS(M,1,RB,PFU,WORT)
INTFGE® F3,PRU,WORD

“ IS A 20 SIT POSITIVE INTEGER (FIGHT ADJUSTED) THAT RIFIRENJES
A WOSN IN THF RS CHAIN FOP THE RRTC OR PFO. THIS ROUTINE JETER~

MINES

THE ADDPRESS (R3,PPU,WORD) OF THE WORD, I IS SET 10 3 I°F

THE W30 IS IN THE 23 CHAIN FOP THE PFC, AND I IS SET TO 4 IF
THE WJ©D IS IN THE R3 CHAIN FOR THE PFD,

I=SHIFTAM,~17)+3
WORN=MANDGT7T783
PRU=SHIFT(My=5) ANDLT777R
FR=DRIJ/56

PEU=FU=-F 3*556

RI=R23+1

FND

SUBZOUTINE OSKADD(NUM2B,CHAIN,ORD,RB)
INTEGER CHAIN(1),0RD,RB,H

CHAIN
NUM=S8

THE 9 CHAIN FOR THE RRATC OR PFD
THE NUMBER NF AN RB IN THE RBTC OR PFD

THE DOUTINE FINDS THE RAP OkDINAL (ORD) AND THE OISK R3 NJMBIR

(23)

I=1
NU4=1

FOP THF 273 PEFEPENCED BY THE NUMBER NUMEB.

W=SHIFT(CHAIM(I) 424)
IND=WAND 7

NRJ=W.ANT 77708

09 N=SHIFT{0L,-3)

IF (INM,FNLI) GO TO 110
IF (IND-3) 111,120,112

K=1

121

W=SHIFTIW,ING*12)
IND=TND+5
G0 TO 121

K=2
I=1I¢1

W=SHIFT(CHAIM(I), (IND=-3)%12)
GO TO 121

K=2
I=I+1

W=CHAINIT)

DO 122 J=IND,7

W=SHIFT(W,12)

98:=W,ANDL. 77773

IF (RI.£Q.0) GO TO (123,130),4K

A-12
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SUBROUTINE PRTPRULI,PRU,MEM,NUMWOS, ICOOE+K,sIND)

IMPLICIT INTEGER(A~-2)
COAMON/CHNVAR/PFOMRK s PFDRBS,PFOCHNI64) , PFCMRK,PFCRBS P CI4N(320),
X MARK (3}

DIMENSION MEM(1)

PRy Mu

A PRU IN THE ARRAY MSM IS TO BE PRINTED. THE DISK ADDRISS IS
PRINTED IF K=0. OTHERWISE, IF K IS NOT 0 THEN THE DISK ADIRESS
IS NOT PRINTED. IF THE PRU CONTAINS 64 WORDS THEN THE INJIZATOR
IND IS SET TO 0. OTHERWISE IND IS SET 71O 1.

I = THE INDEX OF THE FIRST WORO OF THE PRU IN MEM
PFU = THE NUMSER OF THE PRU
NUMWDS = THE NUMBER OF WORDS IN MEM

IF I IS GREATER THAN NUMWDS THEN IT IS ASSUMED THAT I=NUMADS#+i.
IN THIS CASE THE PRYJ IS ASSUMED TO CONTAIN NO WORDS, A_S50, IF
MEM=I3UFF THEN I IS ASSUMED NOT TO BE 2049.

WORN=0

MAX=I+63 :
IF (MAX.LELNUMWNSY 30 TO 10 .
IND=1

MAX=NU"WOS

GO TO 20

IND=0

00 11 J=1,64

IF (MEM(MAX) (NE.O) GJ TO 20
MAX=MAX-1

NUMRB=PRU/56
NUMPRY=PEU-NUMRRB*56
NUMPB=NYMR I+ ~ 3
IF (K) 21,23
WRITE(1,22) NUMP3,NUMPRU
FORYAT(*0*,T50,%°8 *,04,* FRU *,02)
GO TO 30
CALL OSKADI(NUMRB,PFCCHN(1),I0RD,IRB)
WRITE(1,24) NUMRR,NUMPRU,IP8,I0RD
FORMAT(*0*,T38,%R3 *,04,* PFU *,02,* (DISK RB *,04,*/R3R ORDINAL *
X302+%)%)

IF (I.GT.MUMWOS) GO TO &0

IF (I1.GT.MAX) GO TO 50

WRITE(1,31)

FORMAT(* *)

WRITE(L1,32) (IADDL(A0IODI,MEMIJY JIBLANKIMEM(J) ) 9J=Ty MAX)

FORMAT((3(* *,02,022,2X,410,3%X)}) R
IF (IND.FQeD) RETURN
WRITF(1,41) MARK(ICOOE) 3
FORMAT(*0%,R3) 7 -
FETURN ; &

WRITF (1451)
FORYAT(#0THIS PRU CONTAINS ONLY ZEROS.*)

¢
A-14 é g
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RE TURN
END

INTEGER FUNCTIOM IBLANKI(N)

IBLANK=N

00 10 I=1,10

ICLANK=SHIFY (IBLANK,5)

IF ((ISLANK.AND.778).EQ.0) IALANK=IBLANK.OR.SS5B
CONTINUZ

RF TURN

END

INTEGER FUNSTION IADDL(NY
IADD1=N

NN+t

RETURN

END

A-15
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SUBROUTINE RRTCHR-

IMPLICIT INTEGER(A-2)
COMMON/IFET/I3UFF(2049) yRTCODE +NWDSyLEVELFILE
COMMON RBRTBL(3232,8),AREA(3I)ZENTRY(3),NUMTBL
COMMON/RBVAR /MCOUNT 4y WD, I, IEFR
COMMON/RBRORIND/MORD(40)Y y NORD(4D)

IN THIS ROUTINE IBUFF CONTAINS WORODS OF THE RBTC. EACH 24 CAN
CONTAIN CNLY ONF RBTC ENTRY. THIS ROUTINE EXAMINES THE ENTRIES.
WHEN AN ERRCP IS OEVECTED A MESSAGE IS FRINTED ON FILE 2, JNLY
MCOUNT MESSAGES ARE WRITTEN ON FILE 2. THEN ANALYSIS 07 T4:2 8TC
IS TERMINATED.

WD = THE NUMBER OF WORDS IN THE RBTC THAT HAVE BEEN PRIZISSED
I = THE INDEX OF THE WORD IN IBUFF 70 BE EXAMINED NEXTY

THE RBRTBL AFRRAY CORRESPONCS TO THE BR BIT TABLES USE) v THE
SYSTEM. HOWIVER, INSTEAD OF REFERENCING AN RB 8Y A SINS5LE 8SIT (AS
IS DONE IM THE RIT TA3LES)y 20 RAITS ARE USEC. THE J=TH ZJ3_JMN OF
THIS APRPRAY ZONTAINS THE 20 BIT FIELDS FOR THREE RBR ORJIINAL_S.

NUMT3L IS THE LARGEST RBR OKDINAL USED. IT CANNOT EXCEID 33,
IFRR = THE NUMBER OF ERRORS FOUND THAT ARE NOT CONFLICT:

AT THE BEGINNING OF A PRU L WILL NORMALLY 3F 0. IF 1 IS NOT 0
THEN AN SRTZ ENTRY THAT TAKES MORE THAN A PRU IS BEING 2232:5SED,
IN THIS CASZ L IS THE NUMBER OF WORDS IN THE ENTRY THAT 4Av® NOT
YET 87&EN CHICKED.

L=0

I7E20=0

IF (NWNS,.GTe0) GO TO &4
WCI=W)D

GO 10 11

IF (FRTCONELZIN.3) RETURN
WO=WI+564

I=1

caLL TEST

Gd 10 1

NUM=NWIS /64

NUM=NUM*B4

IFRU=T

WOPRU=WN

PRPOCFSSING A FPRU

IF (I.LT.NUMY GO TO 20

IF (HWDS.FNea2068) GO TO 3
NUM=NWOS-NUM

WOI=WDeNUY

MSGF=1 -
WRITE(2412) MSGELWNTLRTCODFLL,IZt RO }?
FCRMAT (5(20) . -
L=0

IF (PTCODEWNEL3) JTERIR=TERR+1
MCOUNT =M OUNT =1

A 2o
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IF (MCOJNT.EQ.0) RETURN
GO T0 2 {
o 20 W=IBUFF(I)

IF (L.NE.D) GO TO 300 ‘
¢ IF (W.EQ.0) GO TO 501 :
] IF ((W.NE.2) +AND. (WeNE,228)) GO TO 400 3
H I=1I+1 E
' WO=WD+1 ;
:

[ c EXAMINING AN R3TC ENTRY %
v 100  W=ISUFF(I).AND,777777777777777700008 4
i IF (W.NE.777777772202269300008) GO TO 400 :
‘ I=I+10
i WD=WO+10 ;
ﬂ L=ISUFF(I).AND.7777000083 ;
L=SHIFT(L,~12) ;
\ K=IRUFF(I+1) 4 AND.77770000000083
; K=SHIFT(K,=24) 3

| IF (L.E2.(K+¢12)) GO TO 500
| IND= (L=K) 4ARD. L
! IF ((INDeEQa1) o054 (Lol TualK#14) ) eORW (KeLTa11) aORW (KoGTo%8))
; X 60 TO 402
= IF (L.LE.B2) GO TO 110
4 MSGE=l
: WRITF(2412) MSGF,WNyL,IZERC,IZERD
2 MCOUNT=MEOUNT=1
A IF (MCOUNT.EQ.0) RETURN

110 L=L-K=-12
T=I+K+2 '
WO ZWO#K+2 ~ 4

L MAX=(50-K) /2

P ENT2Y{3)=SHIFT(W),-5)

! ENTOY (2) =SHIFT(ENTRY(3) ,20)

A ENTRY(1) =SHIFT(ENTRY(2),20)

[
C FEADING THE PR CHAIN IN THE ENTRY
ti 200 PO 233 JJ=14MAX
LINK=IBUFF(I).AND,77770000000000009000¢8

W=SHIFT(IBUSF(I),24)
INI=WLAND 7 v
0R=WeAN[ « 77708 1
GRO=SHIFT (N7 Dy ~3)

IF (0RW.LELNUMTBL) GO TO 201

IF ((DRNNEG 7778 a2Re(LNEL2).OR.UILINKJNE. D)) GO TO 403

———e e

R e o

RA=IAYSF (T+1) ANDL 77778

IF ((TMD.NE.7).CR.(R3.NELOQ)) GO TO 403 4

- GO TO 500 :

' 201 M=MORD(ORD+1) A
7 N=NOPD(0&D+1) .

* IF (N.EQ.0) GO T0 493 9

’ C HERE M=142+3 AND NT142,444,8. .
A-17 k
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223
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231
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IF (INDP.EQ.0) GN YO 210

IF {(IND.EN3) GO YO 220

KW ANGe 7/

PLU=SHIFT (WD 4=6)

RBR=PZU/56

PRU=PRU-RB*56

RA=38+1

PEINT 2024I2UFF(I)I3UFF(I41)

A BB S

FORMAT(*0THZ R3 BYTE INDICATOP (3ITS 36-38 OF THE FIRST #AJRD)

XHE R CHAT'®/* WORD 2PAIR*,2022,*
PRINT 203,IN",RB,PRU,K

CORYAT(* ~UT *,01,*., THIS WORD PAIXR BEGINS AT RB *,04,*

>

OUOED Y 4024%.%)
IF (INJ-3) 211,211,212

K=1

IND=S

G3 TC 221

K=1
W=SHIFT(W,THD*12)
IND=IND+5

Lo T0 221

K=2

I=I+1

W=Wrel
WSHIFTOIANFF(TY , {IND=3)%12)
G T2 221

K=2

1=1+1

HDZWOH]

Wz J3UFFL(I)

0NN 223 J=1INY,7

W=ZHIFT(W,12)

FASH LAY T7TT7

IC (27.F7477) GG TO (2244230) 4K
TF (-8.5T43232) 57 T2 404
THED=APFAC Y)Y J4 0, 223T IL (PR,N)

[F (INTCefNe) ~ND T3 222
"I6V=192

INFO=SHIFTIINFO,20%v)
HEITO(2412) MSGY 4 WMy INFO4R3,0%D
ATOUHT e COgNT =1

IF (#C2UrT.E0.0) RITUPN

Y T 233

IS NOT 0 OR 3,*)

PTALAE ) TERTRY (M), 05 X0k TAL (3, N)

CONT NS

INiC=3

50 TC (2704,230),X
I=1+1

W4 41

oo

2
Ly 212,231
Fo(LINY 405,501

RTINS I 1)

I +1
W=WT 4]
l_ -
I™
Y
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23?2
233

40N
431

402

403

4oL

495

500
501

A T e S S i

IF (LIHKY) 233,406
CONTINUE
GO T0 501

PROCZSTINS ENTRIES THAT TAKE MORE THAN A PRU

IF ({H.NEL2) ANDL (W.NEL22B)) GO TO 400
I=I+1

WO=WD+1
W=IRUFF(I)AND,777777777777777730301083

IF (W.FQe777777772202240300008) 30 TO 400
MAX=31

FNTRY (3)=SHIFT(WO,~5)

ENTRY (2)=SHIFTIENTRY(3),20)

ENTPY (1) =SHIFT(ENTRY(2),20)

G0 TO 200

MFSSAGES THAT TERMINATE THE ANALYSIS OF A PRU

MSGE=2

WRITE(2412) MSGE.WN,L,IZERC,IZERD
IERR=IZR~+1

MCOUNT=MCOUNT~1

IF (MCOUNT.EQ.D0) RETURN

GO TO 500

MEGE=3

WRITE(2412) MSGE,WD,LsKsIZEFO
IERe=19RC+1

MCOUNT=MCCOUNT-1

IF (MCOUNT.EQ.D0) RETURN

GO TO 500

MSGF=130

WRIT=(2+12) MSGE,WD,IZERQO,IZERO,IZERD
IERR=ITR I+

MCOUNT="CCUNT-1

IF (MCOUNTLED.0) RETURN

G2 10 500

MSHE=101

WRITF(2,12) MSGE,WN,RA,IZERC,IZEFO
IERR=IERK+1

MCOUNT=MCOUNT=-1

IF (MCOINMT.EQ.D) RETURN

GO T0 500

MSGr=103

GO TO 401

SETUP FOR THE NEXT FRU

L=1
IPRU=TIPRU+HKG
WOPRU=WOIPRU+BL
I=IFFY
WO=WOP2U

GC TO 10

END
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SUSRCUTINE INFOCON(MCOUNT)

IM2LICIT INTFGER(A-7)

CO“MGON RRFTAL (X232,8) ,AXEA(I) JENTRY (3),NUMTBL
FOUIVALEMCE (CON(L),R$RTRL(1,1)), (CONPFU(1),CON(20001))
INTTGES CON(24000),4,3ONPRU(4000)

THIS 22JTIME COLLECTS TORETHER THE CONSFLICTS FOUND BY R8T34< THAT
Pe NOT IPVALVE FLAWED 275 CF PBS IN THE RB UHAINS FOR THI 2F3 AND
PFC. THESF ZONFLICTS ARE STGORED IN THE ARRAY CON. CON 4AS TW)
SECTINNS, THE FIRST SECTION CONSISTS OF THE FIRSY 20003 WIR05' OF
CNNe THE SETOND SECTION, WHICH IS THE SUBARRAY CONPRU, BI3INS AT
THE 20001-ST <ORD OF CON ANT CONTAINS 4000 WORDS.

THE FIRST SECTION OF GCON COFTAINS THE CONFLICYT ENTRIES. T4 SIRCST
TWd WIENS OF AN INTRY CONTAIN THE BR ORDINAL (02D) AN) T4:Z DJISK
RionyUMITT (ER) NF AN 8 THAT IS IN CONFLICT. THE FORMAT 5 TH4E
ENTTY IS 07D 4eRByNGyWDL 4 WD2e0eeyWIN. THUS THE ENTRY CONTAINS N¢3
WOZNS, THF WORD W01 SOANTAINS THE PRU NUMBER (SHIFTED T) TH4I LEFT
5 3ITS) THAT WAS STIREN IN THF RBRTAL AFXAY FOR THIS 23, THT N-i
WOTTT 42 3000y WDN CONTATIN THE WO=RD NUM3ERS OF THE WOROS IN THE
DEC THAT SURSEQUFNTLY TRIED TO REFERENCE THIS 28 (WHEN IT WHA3
ALRFATY KMNOAN TN S8 IN USE),

AN ENT=Y IN THE FIFST SECTICN OF COMN MUST CONTAIN AT LZA4ST FIVE
WQR2NS, TACH ENTRY PEFEZRS TO A DISTINCT R3 [N CONFLICT. T4Z ENTHIES
ARE STOREN ZFQUENTIALLY, RFING CROERED BY THE VALUES 07 0) AND
R, SIMIT OMNLY 20900 WORDS IS BEING ALLOTTED FOR THIS SESTICN,

THE SECTTON CAM CONMTAIN AT MOST 4000 ENTRIES. THIS LIMITS TH:I
HUHMRT2 «CNOYUNT CF MFSSAGFS THAT CAN B% ISSUED 3Y RBTCHK T3 40740.
(THE DPAAMITFR MZQUNT IS SET AT THE 3EGINNING OF THE MAIN PRIGRAS
P37C.)

THE S200v 0 SECTINY OF CONy, NAMFLY THZ SUBARRAY CONPRU, CONTAINCS
THE NUMRERS OF THE PYS IN THE 28TC THAT FIRST REFERENIED THIZI (RS
N COMFLICT.

"Ax=zQ

MOE =)

LR
MELOWS=1

ny 1 1=1,24009
CoMITY=C

70 113 I=1,MCOUNT
PEAGH{2410) “SHE 4WD INFN,23,0RD
FO="AT(5720)

IF ('Shr.E.102)Y GO T2 113
W=SHIFT({INFYI,=-1RA)1+1

GO T (14411 412913413) W
MPFC=MPF(C#+1

GO TO 113

MEFAZMPFT 41

G 70 113

MELAWS =MFLAAS+]

6N TN 113

MAX="AXY 41
A-20
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1 J=0

} 20 J=J+i
IF (CONPRU(J)I,NE.O0) GO TO 21
CONPRU(J) =INFO

GO TO 100
; 21 IF (CONPRU(JI-INFO) 20,100,22
¢ 22 CALL ASHIFT(CONPRU(J) yMAX~Jt1,1)

CONPRU(J) =INFO

100 J=1
101 IF (CON(J+1)) 103,102
102 CON(J) =0RD
CON(J+1)=RB
CON(U+2) =2
: CON(J+3)=SHIFT(INFO,56)
- CON(J+4) =WD
2 GO 70 113
b 103 IF (CON(J)-ORD) 110,104,111
E 104 IF (COM(J+1)-RB) 110,112,111

UL . % = N

110 J=J+3+4CON(J+2) .
GO TO 101 L

111 CALL ASHIFTICON(J)45*MAX~J+1,5) !
GO TO 102

112 N=CON{J+2) :
CON(J+2) =N+1 : 4
J=J+3+N o
CALL ASHIFT(CON(J) yS*MAX=)+1,1) '

g CON(J)=WD

‘- 113 CONTINUE

REWINO 2

M=MAX+MPFD+MPFC4+MFLAWS

IF (MJNELO) GO TO 210

CALL REMARK(19HNO CONFLICTS FOUND.)

4 PRINT 200

A 200 FORMAT (*QONO CONFLICTS FOUND.*)

E RETURN

2 2110 CALL DISPLA(LOHNUMBER OF CONFLICTS INVOLVING FLAWS = ' MTLAAS)

CALL OISPLA(4OIHNUMRER OF CONFLICTS INVOLVING PFD RBS = 44PFD)
CALL DISPLA(LOHNUMBER OF CONFLICTS INVOLVING PFC R8BS = 4427C)

k¢ CALL DISPLA(LOHNUMBER OF OTHER CONFLICTS = v A X)
CALL DISPLA(LOHTOTAL NUMBER OF CONFLICTS = o)

PRINT 211 MFLAWS,MPFD4MPFCyMAX M
211 FORMAT (*ONUMBER OF CONFLICTS INVOLVING FLAWED RBS = *,I4,* (DECIMA

1L).*/% NUMBZIR OF CONFLICTS INVOLVING PFD RBS = *,IbL,* (DZJIMA' ‘. %/
2% NUMBEP OF CONFLICTS INVOLVING PFC RBS = *,I4,* (DECIMA_).*

3* NUMBER OF OTHER CONFLICTS *yI4y* (DECIMAL).*/
4% TOTAL NUMBER OF CONFLICTS *,J4,* (DECIMAL).™)

RETURN

END

!
|
E

SUBROUTINE ASHIFT(A4N4K)
INTEGER A(N)

i c HERE IT IS ASSUMED THAT K IS A POSITIVE INTEGER €QUAL TO OR LESS

1_
s

F, l ¢ A-21
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c THAN N, THE RPOUTINE SHISTS THE OATA IN A(1)j,eeeyA{N-K) K WORIS TO ;
G THE ~IGHT, !
i
4
IF (KeFQeN) PETURN 1
I=N !’
M= N=-K %
00 10 J=1 4 i
ACIY=A(I-K) i
10 I=1-1 é
. FETUTN ,
T { END
3
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30
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SUBROUTINE GETPRULPRU,I)

IMPLICIT INTEGER(A-Z)
COMMON/IFET/IBUFF(2049) yRTCODE 4 NWOS,LEVEL,FILE
COMMON/TVAR/ IBUFF1(260) ,PRUDG,PHDLIMIT

PRU = THE NUMBFR OF THE PRU THAT WE ARE LOOKING FOR
PEUD = THF NUMBER OF THE FIREST PRU IN IBUFF
P = THE MUMBER OF PRUS THAT WE WISH TO SAVE

WHEN THIS ROUTINFE TERMINATES IRUFF WILL CONTAIN THE P2J THAT IS
WANTED. THIS PRU WILL START AT THE I-TH WCRD OF IBUFF. (IF I IS
GREATER THAN NWDS THIN THE FRU CONTAINS NO WORDS. IN T4IS SASE
THE PRU IS TERMINATEN BY AN EOR OR EOF MARK.) ALSO SEVIRA_ PRUS
IMMFNIATELY PRECEOING THE FIRST PRU (OF IBUFF) IN THE 2F3 MAY
HE SAVED.

THE PUS THAT ARE TO 3F SAVED ARE INSERTEC INTO IBUFFt. & PR
ENT2Y IN IRUFFL CONSISTS OF 65 WORDS. THE FIRST WORD 0F AN FNTRY
CONTAIMS THZ NUMRER N OF WORDS OF A PRU (N=0slseeesb6l), IF THE
PRU IS FULL THEN THS 2EMAINING 64 WORDS OF THE ENTRY CONTAIN

THE &4 WOPDS OF THE PRU. OTHERWISE, IF N IS LESS THAN 54, THIN
THE MFXT M AORDS OF THE ENTFY CONTAIN THE WORDOS OF THE PJ. AL SO
THE (N+#2)-NN WO®N OF THE ENTRY CONTAINS THE RTCODE FOR T4Z E0R
D> EOF MARK THAT TFRMINATES THE FRU.

NUM = THE TOTAL NUMARFER OF PRUS IN IBUFF
M o= THE RUM3ED® 0F PRYS IN IBUFF THAT APE TO BE SAVED

GO YO 11

CALL TFSTY

NUH=32

IF (NWNS NFL204AR) NUM=NWCS/EL+D
L=PRUG#NUNM

IF (FRAALLT.LY 50 TO 40

PoD=L

IF (FRULGF,(FRUN+P)) 50 TO 10
Mz M TMG (NUyP)

CALL ASHIFT(IZUFF1l1},P*65,M*55)
IF (NANS.NME.2048) GO TO 20

I=1

K=20uL8

<3 YC 30

K= (NUM-1) *6l

N=NWIS5=X

IRUFF1{1) =N
I2UFF1{N+2)=PTCOTE

IF (MM G) GO TD 22

00 21 JJ=1N
TRUFFL1(JJ+1) =TBUFFIK+ )
IF (#.E%.1) 0 Y0 10
t=M=-1

I=565

DO 37 TI=f.M
K=K=Fl A-23

kol . e

ki i
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31
32

40

St L AR a8 i

J=Kedl

IBUFF1(I) =64

I=I+1

00 31 JJ=1.64
IBUFF1(I)=IBUFF (J)
I=1Ie1

NERNLS

CONTINUE

GO TO 10

I=1+(PRU-PRUD) *64
RETURN
END

SUBROUTINE NXTPRU(PRU,I,IND)

IMPLICIT INTEGER(A-Z)

COMMON/TFET/IBUFF{2049) yRTCODE NWOS,LEVEL, FILE

COMHON/CHNVAP/DFDMRK'PFDRBS'PFDCHN(SQ).PFCHRK,PFCRBSoP’CZ*N(320)’
MARK (3)

PRU=PRU+1

CALL GETFRU(IPRU,I)

IRB=1+PRU/SH

K=PFCMRK

IF (IR, GT.PFCRBS) K=1

CALL P2TPRUY(T,PRUSIIIFF (1) NWDS,RTCODE+KyIND)
RE TURN

END

R, N g -3 et o i

s an
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SURFOUTINE REPOFT

IMPLICIT INTEGER(A-Z)

COMMON/IFFT/TISUFF {2049} ,RTCONDE+NWOS,LEVEL,FILE

COMMON/TVAR/IBUFF1(26)) yPRUDPOLIMIT

COAMON/CHENVAS/PFIMRK,, PFNP3S,PFLCHN(64) s PFCMRKyPFCRBS,,P-CZAN(320),
MAIK(3)

COMMON SPFTRL(323248) yAREAL(3)ZENTRY (3),NUMTBL

EQUIVALENCE (CON(1) ,°3RTaL(1,4,1)), (CONPFU(L) ,CON(20001))

INTEGE® CON(24000)4,SO0NPRU(L0DD)

COMMCN/RPET/DAPNUMFNAMF (4) 4 CYCLE ZDATELZID

THIS RAUTINF REPORTS THE PESULTS OF THE ANALYSIS OONE 3Y THE
FCUTINE *2TJHK, IF THERE A%E ZRO9IRS IN A PRU IN THE P313 THEN
AESSASTS ARIT PRINTED COVCERNING THESE ERRORS ANTD A BRIZF JJMP
IS GIVFEN, THE NUMP WILL CONTAIM THE PPU IN QUESTION, °PIFIEDED
NO<MALLY &Y P PCUS AND FOLLCWED “ORMALLY 3Y Q PRUS. A vAXIMUM
OF OLIXIT sucH OUMPS ARE GIVEN,

THE VA= IALTS P4D,DLIMIT ARE ASSIGNFD VALUES IN THIS RIUTINE,
IT IS ASSHMEP THAT P AND 0 ASE 5SFATER THAN OR TQUAL T) 2.
DLIMIT MAY HF AMY MONNFCATIVE INTEGE=, THE DIMENSION 0°F TH4Z
ARPRAY I3UFF1 MUST BF ZQUAL TO 0OR GREATER THAN (P#+1)¥*65, =32
INFORAATION QN THE AaTAY [GBUFF1 AND THE VARIABLE PRUD SE7 THE
SETPRY SCUTIME.

THE VARIAALI CARRY WILL 3E 0 IF THE RATC ENTRY 2EING RIPIRTE)
3 NOET M OT TAKF MO®T THAN A Py, NTHEFWISZ CARRY WILL HAvE
THE VALUE 1.

THE VARTAZLZ SIG IS NIRMALLY 0. HYOWEVEP, IS IT BECOMES NONZEZIRO
THE!N TYESF IS EITHF? A BUSH IN THE PKOGFAM OB THF SYSTF4 445 3EEN
SC RAILY TAVAGEND THAT THE FROGRAM CAN NO LONMGER RUN P<JIPZLY. IN
THIS SASE THFE ynNA MUST 8E AEQRTED,

F=2

n=2
SLIMIT=150
PRYI=)
CALL TEST
T=1

OMPrI iz
CARPY=]
SI16=0

PEAJ(?2,41) “SGEZWD,TNFQ,73,0k]
FORMAT (5021)

IF (MS5F.F 2. 0) PETUPN

WRITE (10,2
FOSHMAT(»1%,T35,%SUIMYARY*)

50 TO t¢

SONTENL SFCTIGH
PEAN(241) “EGEWTZINFO,RP3,0F])

IF (MSGELEN.0) RFETURN
ERUzSHIFT W) g =h)

A-25
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IF ((ToLE<%000).AND.(CONPRUI(T) . NE.0)) PRU=MIND(PRU,CON?RJ(T))

CALL GETPRU(PRU,I)

OMPNUM=0OMPNJM+]

IF {(OMPNUM.5T.OLIMIT)Y GO TO 13

IRB=FRU/S56

IPRU=PRY-IRB¥56

IF3=IRA+1

WRITE(1411) IRAB,IPPY,PRU,DMFNUM

FORMAT(*1*,T38,*RB *,04L,* PRU *,02,* (PFDUMP PRU *,I5.5,* (JECIMAL
X))*,T130,*DYMP *,04/}

WRITE(10,12) IR%,IFRU,OMPNUF

FOJMAT (L 1HO*#»sxs¥usx/ 8% ,T2Q, %23 *,04,* PRU *,02,759,°DJ4> *,04/)

IF ((PRULENGSHIFT(WD,=-5)) 4 AND. (MSGE.LT.100))
X GN TO (110,120,122,100) 4MSGE

IF (HWNS.LT. (I+63)Y 50 TO 300

W=I3UFF(T+1) JAND,?77777777777777700008

IF (W NT.777777772202240300008) GO TO 30

CARSY=0

I0=IBUFF(I+2),AND?777772777777777777008
iD=IT.CR.558

IN=SHIFT(T),54)

00 21 JJ=1,4

FNAME(JI)=IBUFF{T+2+JJ)
CYCLE=SHIFT(IBUFF({I+7),12)

CYCLE=CYCLI AND.77778
NATF=SHIFT(IRUFF(I+R),18)

DATE=NATE JAND,7777778

IF ({TJGToH003) 0RUPRUSNELCONPRU(TII) GO TO 23
CALL GETCONITLPFU,LSIS)

IF (SI5.F0.1) GO TO 313D

T=T+1

IF (PUELSHIFT(WN,=-6)) GO TO 40
K=MIhE=-39

GO TN (160,16241304173) 4K

IF (CAPRY.EQ.DY ID=0
RO TN 22

IE (AMPNUM,LELDLIMIT) GO TO 200

PRU=P2 s+ 1

CALL GFTPRU(PRU,I)

IF (CARSY.F.0) 50 TO 10

IF (MSGE.EN.0) FETURN

IF ((P3UeFQe SHIFT(WI+=5)) e0F o ((ToLE.4DDBC) « ANCW (PRULEQ.SONPRU(TIIY)
60 TC 10

IF (NWDS.GE. (I+63)) 60 TO 43

caAREY=(

GO Y0 10

W=ISUFF(T41) AND.7?27777777777777700008

IF (W NELT77777772202240300008) 50 TO 4b

Cca20Y=0

GO0 TO 10

PRU=PRU+1

CALL GETPRU(FRU,T)

60 TO 42
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100

101

102

119

111

120

121

122

12%

RdSuen

139

149

¥ 141

142

143

MESSAGE PROCESSCR

IF (OMENUM,GT.DLIMITY GO T1C 102
WRITE(L1,101)
WRITE(10,101)
EORMAT(*0THE RAYC INTRY BEGINNING IN THIS PRU IS LONGER THAN A PrRU
X IN LENGTH.*)
PEAC(241) MSGE,WD,INFO,R8,CR0
CARRY=1

GO TN 20

IF (NWDS.GE. (I+63)) GO0 TO 30t

CARRY=)

IF (JMONUMGT,DLIMIT)Y GO TO 5

WEITE(1,111) MAPK(INFO)

WRITF(10,111) MARK(INFQ)

FORMAT(*QTHIS ©ORU CONTAINS AN *,R3,* MARK.*)
GO 15 200

CARRY=0

IF (DMPNUMLG5T.OLIMITY GO T0 5

WORN=WD,AND. 778

WSITE(1,121) WORN

WRITF{(17,121) WORD

FORMAT(*CwWN=D #,02,* OF THIS PRU IS 3AC.*)

GO 70 200

CA=xFY=0

IF (DMPNUMGSTLALIMITY GO TO S

WRITE(1,123) INFO,PR

WPITE(10,123) INFO,RA%

FORPHAT(*Q0IN THIS PFJ, FITHEF THT NUMBER *,04,% GIVEN F3IR TH42 SIZE
10F THE EMTRy®*/* TN WORD 13 CR THF NUMBER *,04,* GIVEN F0R THI BEGI
ZNNING OF TH= 8 CHAIN#/* IS 8AD, IF S IS THE FIRST NUM3E? AND K TH
3E SECOND NuMRrER, THEN THE €r*/% CHAIN IS ASSUMED TO BESIN AT WORD,
LK#15 (NCTAL) AND THT NUM2ER OF WOROS*/* IN THE RB CHAIN I3 ASSUMED
S 70 1% S-K-i4 (CCTAL). ANALYSIS OF TH S PRU®*/* WAS TERMINATED WHEN
6 THIS CRe0F WAS CETECTED,.*)

GO 7o 200

W=SHIFT(TIHFD,=-16)

IF (WaNELD) GO TO (150,150.302,140) M
CALL NTRYCOMN(WD,RPR,0RD)

FEANE241) MIGEWDLINFO,52,CF0

Go To 23

IF (CMENUP J5T.OLIMITY GN TC 143

WRITF (1,141) R3,0RN

WRITE(10,141) RB,0RD

FORMATU*®0WE HAVF A CONFLICT INVOLVING 28 *,04,* OF RBR OIDINAL *,
X024*. THIS =P TS*)

WORO=WNaANDG 773

WRITE (14142) WORD

WEITF1d,142) WOSD

FORMAT(* FLAWED, AND HEMNCE NOT USAILE. IT IS REFERENCE) IN WIRD *,
X024*%.*)

READ(241) ~ G yWNWINTQ,RB,0RD

60 T0 23
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169

153

154

160

161

162

167

1742

200

207
203

IF (AMPNUMGT OLIMITY GO TC 154

WRITE (1,141) R3,0RDC

WRITE(104,141) RB4ORD

WO~N=W0.AND. 773

CALL ANDFSSUINFO.KyIP3,IPRU,IWD)

WOITE(1,153) WORN,IRRBR,IPRU,IND,K

WRITF(104,193) WORD,IR3,IPRU,IWD,K

FOSHMAT(* FEFERENCED IN WORD *4024* OF THIS PRU AND IN 3 ¥*,0u4,
X* P2U *,(2,%* WOPN *,02,% OFf THE®/*¥ RB CHAIN FOR THE PF*,1,%,%*)
REAC(2,1) MSGE,WD,INFO,RB,0R0

GO TC 23

CAXRY=0

IF {NMENUMGSTOLIMITY GO TO S
WORD=W34 ANG, 773

WEITR (1,161) WO=RD

WRITF{10,161) WN?D
FO2MAT(*CTHZ RWBP OPDINAL IN WORTZ *,02,* OF THIS PRU IS 343, ANALYS

XIS OF THIS 2ty+*/* WAS TERPMINATED WHEN THIS ERROR WAS DITIZTZ).*)

GO 7O 200

CARRY=0

IF {(OMPNUMLSTLDLIMITY GO TC 5
WORD=WD, AMND. 778

W=ITF(1,163) INFO,WO®)

WOITF({17,163) INFO,WORD
CCRMAT(*OTHF VALUE *,04,* IN WORD *,02,% OF THIS PxU I3 3AJ. ANALY

XSIS CF THIS PRU*/* WAS TERMINATED WHEN THIS ERROR WAS JETEZTZIOD.*)
GC 10 206

CA<rY=0

IF {(OMPNUMLGSTLOLIMITY GO TC 5
WOZ0=WN. AN, 773

WRITE(1,171) WORN

WRITF(104171) WN2D
SRMAT(*CAT THE SEGINNING OF THE ENTRY, FITHER THE NUM3EX 5 GIVEN

1FD? THE ST7Z%/% OF THE ENTFY 0P THE NUMBER K GIVEN FOR T4z BIGINNI
25 OF THE R3Z CHAIN®*/* IS 8AC., THE 23 CHAIN IS ASSUMEN T3 3I5IN AT
3WN>T K415 (JCTAL) OF THE®/® ENTR2Y AND THE NUMBER OF W0OMN5 IN THE °
48 CHAT' IS ASSUMED TJ 3f S-k=t14*/* (OCTAL). THIS ERRPOR WAS NOT DFT
SECTEL UNTIL WORD *404,%. THEN ANALYSIS*/* WAS TERMINATED.*)

QUMP PSINTES

IF CINWDS LT (I+h3)).ANDL(RTCOPE.E0,3)) GO TO 202

PRU=FRI+ L

Pz=24+t

CALL GTTERU(PRY,TY :
WRITF(1, 203} >
Fo.i!qAT(11;40!!4!"!.’./) ;

I~3=1#PIU/50 -

K=PFC17K 3
IF (1I2R.5T.2FCRASY <=1 :

P=0 X
=I-hL*P

= A-28
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IF (J.GE.1) GO TO 220

IF (PRU.GE.P) GO TO 210
J=1

PO=1+(I-1)/64

GO TO 221

210 IPRU=PRU-P-1

PO=P-(I-1)/54

J=1+(P0-1)*65

D0 211 JJ=1,P0

N=IBUFF1 ()

ICOBE=0Q

IF (N.NE.64) ICODE=IBUFF1(J+N+1)

CALL PRTPRU(L,IPRU+JJ,IBUFF1(J+1)4NyICOOE,KsIND)
211 4=J=-65

J=1

220 P0=P-PO#+1
221 IPRU=PRU-PO

00 222 J4J=1,PD

CALL PRTPRU(JLZIPRU+JJ,IBUFF (1) ,NWDOS,RTCODE 4K,yIND)
222 J=J+64

P=P-1

IF (UINDNE. D) .AND.IRTCODE.EQ.3)) RETURN

230 IF ((MSGE.EQ.0) .0R.(PRU.LE.SHIFT(WDy=6))) GO TO 240
READ(241) MSGE,WD,INFO,RB,0KRD
GO TO 2390

240 DO 243 J4J=2.0Q
IF ({(PRUEQe SHIFT(WO+=61) +ORe ( (T, LE.%000) AND. (PRU.EQ.JONPRUIT)II))
X GO TO 250
IF (NWDS.GE. (I+563)) GO TO 241
CARRY=0
GO TO 242
241 IF (CARRY.EQ.0) GO TO 242
W=IBUFF(I+1) 4AND,777777777727777700008
IF (W .EQ.777777772202240300008) CARRY=0
242 CALL NXTPRUIPRU,I,IND)
IF ((INDeNE.0).AND.(TCODE.EQe3)) RETURN
243 CONTINUE
GO TO 41

250 WRITE(1,251)
251 FORMAT(®*ONOTE... FOR THE PRUS IMMEDIATELY FOLLOWING THI (AST PRU I
XN THIS OUMP*)
K=DMPNUM+1
WRITE (1,252} X
252 FORMAT(T10,*SEE THE NEXT OUMP (DUMP *,0L.*).*%)
GO T 10

c LOSS OF SYNCHRONIZATION SECTION

300 SIG=2
GO T0O 310
301 SI16=3




GO TO 310 :
302 SI1G=4

310 K=474747478
I®3=PRY/S5H6
IPRU=PRUY-T178%506
IP3=IR3+¢1
PRINT 311,%XyIR8,IPRU,K
311 FORMAT(*#0*,R4,% SYNCHRONIZATION LOST AT RB *,04,*% PRU *,422,%, - THIS
X IS A FATAL CONNITION. SEE THE NEXT PAGE. *,F4)

c Al

a

P AN,

PRINT 32¢ i
321 SFORMAT(*1THERE IS EITHER A BUG IN THIS PROGRAM, OR THE SYSTEM HAS

19€EN SO BANLY®*/* DAMAGED THAT THE PROGRAM CAN NO LONGER WN PROPER ;

2LYe. IN EFITHZR CASE®/* THE JOB MUST BE ABORTED. THE EOR,EJF4ZJ3I MAR E

3KS ENCOUNTERED WFRE oee*/)
WRITF (1,221
WRITE(10,321)
321 SCAMAT(*0TH4E JORB WAS ABORTED PREMATURELY. FOR FURTHER DJETAILS SEE 1
§ XTHE MESSAGES PRECEDING THE SUMMARY AND DUMPES.*)

SEWIND 2
331 CTAN(241) MSGEWO,INFO,RR,GFD
IF (“SGELFR.0) GO YO 340
IF (MSGE.NEL1) GO TO 3393
WOIC=WN AN, 773
SEI=CSHIFT (W] y=6)
IR3=PRU/56
IPRUY=POY=~123%*54
IFR=IR#1
PRIINT 331 412RyIPPULHORD yMASK(INFO)
339 FORMAT(® £7 *,044,® PRU *,02,*% WORD *,0244X,Kk34* MARK.™)
GO0 T3 330

349 PCUTINT 341

31 EORMATI*0TH THE SPEPOPT RQOUTINE THE VALUES 0OF THE MAJYNR VARIA3LES A
YT THF TIVE*/® OF THE AJQOCT ARE «ae*/)
FrINT 3L2,S1I6G

Iy? FI=AT(* SIC = *,I1)
PREIMT 343,I

J 343 TNRMAT(® I = *,I4,.4L,* (OFCIMAL)*Y

' ESINT 344 ,P2U0

’ 34t FO<MAT(* F<J0 = *,I5.5,% (DECIMALI*®)

! rETURY

C‘J"}

] A-30 &




S cilaa

SUBROUTIME GETCON(IO0 PRUNUM,SIG)

IMPLICIT INTEGER(A-Z)

4 COMMON/IFET/TISQUFF(2049) 4RTCCOE NWDS,LEVEL,FILE
4 COMMON RBRTBL (3232,8),AREA(3),ENTRY (3),NUMTBL b
: ’ ENUIVALENCE (CON!1),R3RTBLI(1,41)), (CONPRU(1),CON(20001)) k
INTEGER CON(24000),CONPRU(4000)

b
-
] . o PRUNUM = THE NUMBER OF THE PRU WHICH CONTAINS THE CONFLICT
2 c I0 = THE INDEX OF THZ FIRST WORD OF THE PRU

J=1
4 PRU=SHIFT (PRUNUM,6)

3 10 IF ((J.6T7.19995).0R. {CON(J+1).EQ.0)) RETURN
2 IF (CON(J+3).EQ.PRUY GO TO 290

11 J=J434CON(J+2)

51 G0 YO 10

s 20 W=IBUFF(I0+1) AND777777777777777700008
3 IF (W.EN.777777772202240300008) GO YO 30
I=10+1¢
-y W0=1
| MAX=31

: G0 TO 100

30 K=TQUFF{I0+12) JAND,77770000000083
1 K=SHIFT(K,=24)

F WO=K+13

» I=104WD

i! MAX= (50=K) /2

100 00 131 II=1,MAX k
, LINK=T3UFF(I)  AND.777700000000000000008 ~
: W=SHIFT(IAUFF (1),24) ;
INDIW.ANC L7
ORN=W.ANC 77703
0ED=SHITTL0R N, =3)
IF (0RNLPELCONGIIY 6D TO 123
IF (INFLEN.0) GO TO 119
IF (TND-3) 111,120,112

i
t 11" w=t
Iwn=5

e Te 12 A
11 K =1 3
AT OHTIFET A, INN®L2) 8

e B sl hilhs vl

IS INTES -

’ T 12 g
‘ Dol
:* W wW Y
® Wi mTET(IPURF(I), (TNN=3)%12) 9
LoTe 12y K-

e
;




121

123

130

131
132

Ca

ot e ——— A

XJ2,%*, THIC ©0 IC*/* SEFFEFRCET IN WORD *,02,%,.%)

W=IBUFF(I)

0O 122 JJ=IND,7
W=SHIFT{W,12}
wR=W,AND, 77778
IF (R3.EN.0) GO TO (123,4130),K 4
IF (FB.NF.COM(J+1)) GO TO 122 ¥
CON(J#3) =PRU+NWD
CALL NTRYCON(CON(J+3),RB,OFL) 3

e N L

GO TO 1t

CONTINUE

INC=3

GO TO (120,130) 4K
I=1+1

Wrh=Wwii+l

I (LINK.EQeD) RO T2 132 1
I=I+1 4
WO=WM41 C
CIG=1 . A
FETUSH ]
END

SUBTOUTINE NTRYCOINIADPR,OFD)

IMPLICTIY INTFGER(A-Z)

COMMON/TV A/ T3UFF1(263),PRU0,P,OLIMIT
COMMON/2F ST/ DMPHUM,FNAME (L) 4CYCLE ZIATE,LIG

WRITF(2) W)eNAPNUM,FMAME,,CY(LFE,DATE,ID
IF (OMPNUM ST DLIMIT)Y SETURS

WORT=W e ANDW777

WEITE(L,10) F3,020,4230

WRATITE (10.10) M LDAD,A020

FARVAT(®*OWE HAVF A SYWFLICT INVOLVING RE *,0Uy* uF RAR DRIINAL *,

SETURN
Cpr)
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CUBROUTINE CONTRL

IMPLICIT INTFGER(A-Z)

COMMON RFRTBL(3232,8) ,AREA(3),ENTRY(3),NUMTBL
EQUIVALEZMCT (CON(1),R3RTBL(1,1)), (CONPRU(1),CON(20001))
INTEGER CON(24000),CONPRU(4000)

THIS RNUTINS AND ITS SURROUTINE PRTDATA GIVE A TABLE W4IZ4 5R0SS
FEFF=ENCES THE CONFLICTS NOT TINVOLVING FLAWED R8BS OR R3S IN THE
X3 CHAINS FQOP THE PFJ AND PFC.

IF (COME2).20.0) RFTURN

J=1

PRINT 1

FO2MAT(*1TABLE OF CONFLICTS NOT INVOLVING FLAWED RBS 0 35 IN THE
X P2 CHATLS FCR THE PFQ AND FFC¥)

PETINT 11,CON(J+1),CON(Y)

FORMAT (11HQ**+r¥¥¥exrsx/4THE B IN CCNFLICT IS RB *,04,* 27 IR ORI
XINAL *,02,%, THIS F3 IS REFERENCED BY ...*})
N=CON(J+2)

J=J+3

0 12 JJ=1N

CALL PPTCATA(CONCY))

NENES!

IF ((Je3T413995).0RP. (CON(J+1).FEQ.0)Y PETURN
LN TO 11D

F"J—J

SUREDYTINE PRTOATAL(ND)

IMCLICIT TNTESER(A-Z)
COMMCN/TVAS/TIRUFE1(25]) yPRUB P, CLIMIT
INTEGEE FHRAME (4)

WORDENN, AN, 778

DEUZSHIFT (WY y=6)

tu:ﬁ‘?lj/g:)

PR =PLl|-ZH*5 6

23=P04q

FEIUT 1,70, PR, W7

FOTHMAT (¥ 0GR ®,Qly* P *,02,*% WOSD *,02)

CEAT(3) Wb PHNUMFMAME W CYCLE +CATE LI
IF (WeFY.0) =2 T2 w2
IF (WPFauw?) GN TN 19
IF (I0.5040) (0 TO 43

OZIMNT 2D
FORUAT(#* THIS WOS) APPEA~XS IN THE FILF WHOSE NAME, CYC.E, IC, ANC
XCTEATION PATF A3T ,,.%)
CRINT PLy (TRLANKIFNAME (J)) 4 Jd=1,4)
FOIMATITZ *NAME = *,4010)
FrItT 22,CYCLE
FOSHAT(T? *CYCLF = *,I4,4,% (DECIMAL)™)
PRINT 23, I3LANY(ID)
FOS"AT(T7,*IC =*,A10)

M IATE LANDL?TTS
A-33
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IF ((NaGT.0) JAND.(N.,LE.366)) GO TO 31
PRINT 30
g 30 FORMATI(T7 4*CREATION DATE ... NOT AVAILABLE®*)
" GO TO 40
31 YR=SHIFT(DATE,~9)
LP=0
K=¥R,AND.3
IF (K.EQ.0) LP=1
L CALL GETDATE(LP¢N,MONTH,DAY)
2. PRINT 324MONTH,DAY,YR
"y 32 FORMAT(T7 y*CREATION JATE = *¥,T12.2+%/%912.21%/%,12.2)

2 60 IF (NMPNUMJLELOLIMIT) PRINT 41 ,DMPNUM

g 41 FORMAT{* FOR FURTHER DETAILS SEE DUMP *,0h,%.%)
3 02 REWIND 3

: RETURN

3 END

SUBROUTINE GETODATE(LP,NyM,D)
5 INTEGER D

O

THIS ROUTINS COMPUTES THE MONTH (M) AND THE DAY (D) OF THE YONTH
FCR THE N-TH DAY OF THE YEAR. (IF THE YEAR IS A LEAP YZAR THIN N
CAN HAVZ ANY OF THE VALUES 1424¢¢¢9366.)

[ )

C LP=1 IF THE YEAR IS A LEAP YEAR. OTHERWISE LP=0.

F (DeLEW(53+LP)) GO TO 11t

D=0-59-L°

IF (D.LE.153) GO TO0 10
M=8

D=D-153

. 10 K=(D-1)/¢F1
M= M+ 2 ¥K
D=0-61%K

! 11 IF (Da.LE.31) RETURN
M=M+1
0=D-31
RETURN
END

= = ig—
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