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ABSTRACT 
The conversational Remote Batch Entr, (CRBE) System Is useful for 

on-line creating, editing, and storing text data or. disk via the ORNL 
IBM 360/75. The on-line storage space is l5.nited, however, end it 
is therefore necessary to copy data onto tape for off-line longer-term 
storage. The MAINTAIN code was written for this purpose. The code is 
stored on the AZZZZZ disk for shared use. Jobs using MAINTAIN may be 
submitted from CRBE, the PDP-10, or by other means. Normally the code 
uses input data to revise or add to data from one tape and writes a 
nev/ tape which incorporates the desired changes. Data blocks in card 
image format are identified by a "file name" or entry name which simply 
consists of a sequence of normally up to 8 characters starting in 
column 1 on any record. It normally precedes a group of records which 
can be called a "file." The end of a file is the record $$END ir the 
first five columns. 

I: TEXT TILE MAINTENANCE 

Input data commands, similar to those of CRBE, control the operations of 
the program. Each command consists of $$ plus three more characters in 
columns 1-5, Additional characters may be added if desired. These commands 
and their uses are: 

COMMAND 

(!) SSNEW 

RESULT 

Input data following command are written on logical tape 2. 
Input data are terminated by $$END end-of-data signal which 
is entered on the tape as an end-of-file record. The first 
8 characters of the next data line after the command is the 
file name. 
Examples: 
$$NEW 
FILENAME 
FIRST CARD 

LAST CARD 
$$END 
$$NEW 
FILE 2 
=DATAFILE 
$$END 

y data written on tape 

• data written on tape 
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(2) $ADD Input data following command are written on tape 2. The 
first 8 characters of the next data line after the command 
is the file name. The first time this command is given, 
logical tape 1 will be copied to tape 2, if not already 
copied, before the data are added. The added data ends with 
$$END. 
Examples: 
$$ADD 
LATEST JUN. 26, 1973 
=ABCXX F4 ^ data written on tape 
$$END 
$$ADD 
FILE 3 
=DEFXX.DAT 
$$END 

1 * data written on tape 

(3) $$PRINT Data on tape 2 are copied to the line printer via unit 51. 
If the next input line is ALL, the entire tape is listed. 
Otherwise the next input line is taken to be an 8-charac-
ter file name and tape 2 will be searched for that name. 
The file, if found, will be copied to the line printer until 
$$END is encountered on tape 2. 

Line numbers are assigned each record in the printout start-
ing at 1000 and incrementing by 1000 for each file. 

Print commands should be given for files in the order that 
they are located on tape 2 for maximum efficiency. They 
should be given only at the conclusion of writing all data 
on tape 2. 
Examples: 
$$PRINT 
FILE 1 
$$PRINT 
FILE 2 
$$PRINT 
ALL 
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(4) $$FETCH The result is the same for $$PRINT, including 'ALL', except 
a SYSOUT=R control card routes the output to the CRBE termin-
al via unit 52 and the XXXXXX or YYYYYY disk. Routing files 
to the PDP-10 is also easily accomplished. Both the file 
name record and the $$END are included. After executing 
CRBE BRING and LIST commands, the line numbers are consis-
tent with those on a MAINTAIN printout. If the data have 
lower case characters, one must make the file a TEXT file 
to alter lower case letters by CRBE commands. The CRBE 
command to do this is 

FETCH TEXT. 

(5) $$BRING Vhe result is the same as for $$FETCH except that the file 
name and $$END records are omitted. One can run FORTRAN 
jobs with files retrieved from tape in a following job 
step by routing the output to a scratch file (unit 52). 

(6) $$REPLACE File name must follow command. Tape 1 is copied to tape 2 
until the entry is found. Input data following command 
are copied to tape 2 until $$END is encountered replacing 
the named file on tape 1. Remainder of tape 1 should be 
copied to tape 2 following the sequence of writing commands.* 
This action is initiated by a non-writing command such as 
$$FRINT. 

The nev; input file name record is copied to tape 2. Thus 
new comments may be added, such as the date, beyond 
column 8. Nota that the file must have the same file name 
as that on tape 1. If it is desired to replace with a file 
by another name, $$PURGE and $$NEW commands should be given. 

&The writing commands to which this applies are: $$REPLACE, $$PURGE, 
$SINSERT, and $$NEW. These commands (except $$NEW) must be given before 
the $$ADD command. 



- 4 -

(7) $$PURGE 

Examples: 
$$REPLACE 
FILENAME 
DATA1 
DATA2 
$$END 
$$REPLACE 
FILE 2 CHANGED 
=ABCXX.NEW 
$$END 

^ data written on tape 

JUN. 26, 1973 
> data written on tape 

File name must follow command. Result is the same as for 
$$REPLACE except a new file is not copied to tape 2. 
If the file name cannot be found, tape 2 will be a copy of 
tape 1 since copying takes place up to the end of the tape, 
Examples: 

$$PURGE 
BADDATA 
$$REPLACE 
OLD FILE 
=ABCXX.F4 
$$END 
$$PURGE 
ABC 
$$END 

^ data written on tape 

(8) $$INSERT File name^inust follow command. Result is similar to that 
of the $$REPLACE command except data following specified 
file name are inserted immediately after file name record 
on tape 2. If another command follows $$INSERT, i.e., 
no data are inserted, tape 1 is simply copied to and 
including the file name record. This procedure can be used 
to move the tape to a unique record. It is equivalent to a 
command to copy the tape until it gets to the named record. 
Additional insertions can then be made. The $$END record 

*Any record on tape 1 can be considered a "file name". 
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is not inserted. Such an insertion can be made, however, 
if the $$OPT command is used (see below). 
Examples: 

$$INSERT 
A976BYX No data are inserted since command follows 
$$INSERT 
<> 

<HEADER> RECORD 50 Data written on tape 
$$END 

(9) $$DIRECTORY Tape 2 is rewound and a list of file names (first record 
and records following $$END) will be printed on the line 
printer in the order they appear on tape 2. 

(10) $$PUBLISH Tape 2 will be rewound and the contents of the tape will 
be printed with an index to all the files. A scratch file 
(unit 13)is required. 

(11) $$LIST This alters all following $$PRINT commands so that there is 
a skip to a new page at the beginning of each file on the 
printout. 

(12) $$C0LUMN Normally the first 8 columns of the file name record are 
assumed to be the file name. The number of characters 
examined can be changed to any number between 2 and 80. 
The command can be given any number of times and between 
any other commands. The number of characters to be examined 
is given in the first two columns of the record following 
the command. 
Examples: 

$$C0L 
80 
$$REPLACE 
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SUBROUTINE GEORGE 
=ABCXX.GEO 
$$END 
$$C0L 
08 

(13) $$E0F An end-of-file mark will be written on tape 2 at the 
current position. 

(14) $$CHANGE When job control records containing / in columns 1 and 2 
are to be entered as input, they should first be changed 
to ). Otherwise the remaining input will be flushed since 
/ is regarded as an end-of-file by the operating system. 
Files on tape having ) in columns 1 and 2 will have the ) 
converted to / by the $$FETCH, $$BRING commands if the 
$$CHANGE command has been given. 

The $$REPLACE $$PURGE and $$INSERT commands which write on tape 2 must 
be given in a certain sequence since they copy and alter data from tape 1, 
and this cannot be repeated. These commands should be grouped and given as 
indicated below. 

New tape 2 

$$NEW 
$$LIST 
$$PRINT 
$$DIR 

Copy tape 1 ->• tape 2 

$$NEW 

$$REPLACE, $$PURGE, $$INSERT, or $$NEW 
These commands must be given in the order that 
the referenced file name appears on tape 1. The 
$$NEVJ command will insert an entire file. 
$$ADD or $$NEW 
$$PRINT or $$FETCH 

(15) $$C0PY File name must follow command. Tape 1 is searched for the 
file name. When it is found, the file is copied to tape 2. 
Copied files need not be given in the same order as they 
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appear on tape 1 but it is more efficient to do so. This 
command and $$REPLACE $$PURGE and $$INSERT commands must 
not be given in the same run. The entire tape can be copied 
by giving the file name ALL as for $$PRINT. 

(16) $$CADSEP The function is similar to $$COPY except file names and 
$$END signals are deleted and $$ABSTRACT end-of-entry 
signals are converted to the ADSEP signal <>.* A final $$ADD 
command can be used to add the ADSEP end-of-file mark 
<999999>, 

(17) $$CHECK The function is to check the first N characters of the first 
record of tape 1, to be sure that the first data record is 
correct before being copied to tape 2. The value of N is 
8 unless reset by $$COL. The data record following the 
command is checked against the first record of tape 1. This 
should be the first command, if given, to avoid writing on 
tape 2 if the data is bad on tape 1, e.g. , the wrong tape 
Is mounted. Tape 1 is rewound afterwards. 

(18) $$PUNCH The function is the same as for $$BRING except the output 
unit is 7. 

II: OPTIONAL END-OF-FILE USAGE 

In applications where a card-image tape has not been processed by 
MAINTAIN, or when FORTRAN or job control files are processed, the $$END con-
vention is not convenient. It is possible to use the MAINTAIN code with any 
specified "end-of-file" records. To implement this option, the following 
command is given: 

(19) $$OPTION This command turns on a switchv requiring that the end 
record be specified as in the following examples. On 
inputj $$ (only) is the normal end to the new data to 

*A. A. Brooks, "ADSEP Text Input," ORNL-CF-71-9-3 (September 1971). 
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be written. The $$ record is not written on tapes. 
With this option, a $$END record is overlooked in input and 
assumed to be ordinary data. If any other record starting 
with $$ is encountered, (other than $$END and $$ (only)), 
it is assumed to be a command and the end of the preceding 
data, and a $$END will be inserted. 

With this option, the following commands must be followed 
by the file name record and by the end record: $$PRINT, 
$$FETCH, $$BRING, $$REPLACE, $$PURGE, $$COPY, $$LIST, 
$$DIRECTORY, $$PUBLISH, $$CADSEP. The $$PURGE command 
will delete one record if no end record is given, that is, 
if the file name record is followed by another command. 

*• data written on tape 

The end record for the $$LIST command does not have to be 
the same as for the others. For example, many FORTRAN sub-
routines can be printed by one $$PRINT command, each file 
starting on a new page. 
Examples: 

$$OPT 
$$ADD 
FILE NAME 
=ABCXX.F4 
CEND 
$$ 

$$C0L 
10 
$$REPLACE 
FILE 1 
$$END 
=DEFXX.F4 
CEND 
$$ 

$$INSERT 
LAST CARD 
$$END 

THIS IS THE NEW FILE NAME 

THIS IS THE NEW END-OF-FILE 

(data written on tape) 
(end record removed) 
data written on tape 

(data written on tape) 
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$$ 
$$PURGE 
FILEX 
ENDCARD 
$$PURGE 
BAD CARD 
$$PRINT 
FILE Y 
$$END 
$$PRINT 
FILE Z 
END CARD 

(file name) 
(end record) 

(one record is removed) 

(file name) 

(file name) 
(end record) 

(20) $$N00PT The option switch is turned off; the end card will be 
assumed to be the one last read in for all subsequent commands. 

Ill: ERROR PROCEDURES 

1. If a command is not recognized, a message is printed and the job 
is terminated. 

2. If a command is encountered in the input while entering data 
($$ADD, $$NEW, $$REPLACE, $$INSERT), a $$END record will be written on 
tape 2 and a message will be printed. If a $$ (only) record is encountered 
on input, no $$END record is inserted. This procedure is operative at all 
times but most useful with $$0PT. 

3. If the file name cannot be found during a $$REPLACE or $$PURGE, 
tape 1 will be copied to the end, and no additional $$REPLACE, $$PURGE, 
$$INSERT commands will be accepted. Thus a nonsense file name can be 
used to copy the rest of the tape. 

4. If the end record cannot be found on tape 1 during a $$REPLACE, 
$$PURGE command, the command is not executed, tape 1 is repositioned, and 
an attempt is made to execute the next command. If the end record for a 
$$C0PY command is not found, the rest of the tape is copied. 
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5. If a sequence of $$REPLACE, $$PURGE, $$INSERT commands are 
interrupted by other commands, the remainder of tape 1 will be copied, 
and no further $$REPLACE, $$PURGE, $$INSERT commands will be accepted. If 
these commands are the last ones given, no additional copying of tape 1 will 
be accomplished. 

IV: ADDITIONAL COMMENTS 

The program may be used by submitting an FLIST file similar to the 
examples. The program is on the AZZZZZ disk for shared use; see examples 
for JCL data. The region size can be 80K, the time should be less than 1/2 
minute of 360/91 time. 

Do's and Don'ts 

1. Always convert CRBE FLIST files to OTHER and change / in JCL data 
to another character such as ). 

2. Remove FT01 line and following one in job control lines if only 
tape 2 is to be mounted. Otherwise, the computer operator gets confused 
and may cancel your job. 

3. Never give $$ADD commands prior to $$PURGE or $$REPLACE sequences. 
$$NEW is permitted before, during, or after such sequences. 

4. Always $$PRINT or $$FETCH at end of command sequence. 

5. Except in the optional usage, always end $$NEW, $$ADD, and 
$$REPLACE data sequence with $$END. $$END is permitted in the other cases 
but not required. 
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100 //DKTXX123 JOB (13368,,,15,1000,,15,'TRU&EY BLOC 6025*, 
200 // MSGLEVEL-l,CLA5S»G,TYPRUN«HOLD 
300 // EXEC LINKNGO,REG I ON.GO=10OK 
U00 //LINK.MAINTAIN OD Dl SP«SHR,!)CB»(R£CFM»FBS, LR£Ci*80,8tn$UH»3200), 
500 // V0L«SER=AZZZZZ,UNlT»23Hi, 
600 // DSN»AA.G4.P369t|it.C13368.TRUB£Y.DKTXX*MAiri?A$H 
700 //LINK.SYS IN DD * 
8 00 INCLUDE MAINTAIN 
900 /• 
1300 //GO.FT51F001 DD SYSOUT-A 
1400 //FT52F001 OD SYSOUT«R,QC&«<RECFM*FS,LRECt*SO,8LKSIZ£*32003, 
1401 // SPACE»(3200,(10,10>}#UN!T»CRBEPKS 1500 //GO.FTOlFOOl DD UNIT»TAPE9,0!SP-QLD,VOL»S£R*0i, 
1600 // DCB»(RECFM«FB, LRECL»80,BIKSIZ£*3200}# iASEL«< $ 
1700 //60.FT02F001 DD UNiT»TAPE$,DiSP»0lD#V0t*S£8«e2, 1800 // DCB«(RECFM-FB,LRECL»8O,8LKSIZ£»320O),U8£t«{,NL> 
1900 //GG.FT50F001 DD * 
1901 $$NEW TAPE 
1902 CCC1 
1903 -MBNXX.CCC1 
190U $$END 
2000 $$PRINT 
2500 ALL 
2600 / • % 



100 //GKTxam jnft inn*,,, 15,1000,,I},4trumy BLm eoas*, 
200 ti CUSS^TYW^mt* 
m f / t u t 
km //UNK.MAiHfAm 
$00 // m*$£ft«A2mZ,UNJT*2311*, 
?00 //iJNK.SYSJftf 00 # 
too mcuien M A I N T A I N 
$00 
n m m m i a© 
&%oo /msafooi m svswf^Dc^^tRicfmrs,i.Ria*so,su$uf*i20o>, 
isoo //ce.mimi m umf»?Am«oi$p*oiD,m*&tft*jn, 
1700 //G0.F?Q2fOOl m 
um ti LM£1#(#N1) isao //ao.momi on * 
i m is^wAce 
1902 ANNUAL 
IWh m 
ZGM **f»IUNT 
2100 ANNftAfft 
2200 1$FETCH 
2500 MfiftAPfc 

IICND 
2S00 /* 
2600 it 

X 
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100 / / O K T X X 1 2 3 J O B ( 1 3 3 6 8 , , , 1 5 , 1 0 0 0 , , 1 ) , ' T R U B E Y B L D G 6 0 2 5 * , 
2 0 0 // M $ G L E V E L * l , C L A S $ « G , T Y P R U N « H O L O 
300 // E X E C L I N K N G O , R E G I O N . G O - I O O K 
W O O / / L l N K » M A t W T A t N 0 0 O t S P » S H R , D C B « < R E C F M » F B S , L R E C L » 8 0 , B U S » Z E « 3 2 0 0 ) , 
5 0 0 It V O L » S E R « A Z Z Z Z Z , U N I T « 2 3 U , 
6 0 0 // 0 $ N o A A . G t » t P : - S S t i U . C 1 3 3 G 8 . T R U B E Y . O K T X X . M A I N T A I N 
7 0 0 / / L I N K . S Y S f H D D * 
8 0 0 I N C L U D E M A I N T A I N 
SOD /* 

1 3 0 0 / / G 0 . F T 5 1 P O O 1 0 0 S Y S O U T » A 
1 * 0 0 / / f T 5 2 F G 0 1 0 0 $ Y $ O y T » U , O C O " ( R £ C F n « F B , L R E C L - 8 0 , B L K S I 2 E = 3 2 0 0 ) , 
1%01 U S P A C E » { 3 2 0 0 , < 10/ 1 0 ) } , U N f T * C R B E P K $ 
1500 / / G 0 » F T 0 1 P O 0 1 0 0 U N I T - T A P E 9 , D I S P « 0 L 0 , V 0 1 » S E R « Q 1 , 
1600 // O C B ^ i R E C F M ^ f 8 , t R E C L * 8 0 # 8 L K S I Z E " 3 2 0 0 ) « L A B E L " ( , N L ) 
1 7 0 0 / / G O . F T O 2 P 0 0 1 0 0 U N I T » T A P E 9 , 0 I S P * O L D , V O L » 3 E U » O 2 , 
1 8 0 0 // O C B * £ R E C f M " F B , L R E C L " 8 0 , B L K S I Z E " 3 2 0 G ) , L A 8 E L » ( , N L ) 
1 9 0 0 / / G O . F T S O F O O l 0 0 * 
1 9 0 1 I f R E P L A C E 
1 9 0 2 T E S T 1 
1 9 0 3 F E S 1 0 , 1 9 7 2 
190U I I E N O 
2 0 0 0 $$REP».ACE 
2 5 0 0 T A P E R E E L 
2 6 0 0 R E E L X - U 0 3 2 
2 6 0 1 S S E N O 
2 6 0 2 $ $ P U R G E 
2 6 0 3 X X X X X X 
26Qt» $ | A 0 0 
2605 T E S T S 
2 6 0 $ »2KTXX.?EST3 
2 6 0 7 $ $ £ N 0 
2 6 0 8 S f F E T C H 
2 6 0 9 T E S T 2 
2 6 1 0 I S P R I N T 
2 6 1 1 A L L 
2612 / * \ 
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//nKTNBOOt JOB (13368, # » 1 % 10QO, , 1 e ,60) , f S*¥E6522, 16 &K? 602V, 
// CLASS=BtTYPRON=HOLD 
/•ROUTE PRtWT LOC*L 
/•ROUTE PUNCH REH0TB3 
// EXEC LT!IKNGO,RBGTO!i.GO=80K,TI«B.G0*1 
//LTVK.MAINTAIN DD DISP=SHS,DC 8-(RECFK=F8StIBZCL-tiQ,8LKSX2E=12QQ) , 
// VOL=SBR=AZZ22X#UHIT-2<m, 
// DSN=AA.GU. P169UU.C13368.TRUBET, DKTXX. nAXSYfclNXI 
//LINK.SYSIN DD * 
THCLUDF MAINTAIN 

/* 
//GO.PTS1P001 DD SYSOUT-A 
//PTQ7FG01 DD SYS0tJ?~9,DCBM8BCP*=PB, i 8801=80, BiKS 12E~32Q0) 
//PTS2P001 DD SYSOUT-8, OCB^ {RSCFH^FB,LHECL=80f BLXSIZ£-3200), 
// SPACE-{320 Q#(10,10)) 
//GO.PT01P001 DD 0HIT-TAPB9,DISP-OLD*VOt«S88~01, 
// DCB=(RRCPH=PB,LRBCt=80,8tKJ?I2B»3200) ,tA8St« (,Ht) 
//GO,PT02F001 DD UNIT=TAPE9,DISP-OLD,V0L=SB8=02, 
// DCB= (RBCP*-P8,tRBCL=80, 8LKSI2B=3200| , L*88Ir= 11} 
//GO.PT13F001 DD nHIT=SYSDA, 
// DCB= (RECPH=FBr LRBCI.-80, BLKSI7»E~3520) , 
// SPACB=(3520,(100) ,RLSE) 
//GO.PT50F001 DD • 
$$CHBCK 
T A P B R E B T . 

$*COL 
3 0 

$$OPT 
SfPBPlACB 
C SURROtlTIHE ABC(D,B,F) 

E H D 

= A 3 C » P * 8 
$ $ 

$ S P U R G E 

SUBROUTINE GHI(J,K) 
EMD 

=GHI.P«4 $$ 

* $ M O O P T 

* $ R E P L A C E 

C S U B R O U T I N E L W N ( O ) 

=LMN.pa $$ 

$ $ H P T 

$ $ D I R 

$ $ E N D 

$$N00PT 
$$PUBLISH 
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