














































































































B-6 

PROGRAM FSDH 
C FILE STRUCTURE DEMONSTRATION ROUTINE. 
C CREATE 20 SEQUENTIAL FILES, 13 wITH SAME SCATTER COOt. 
C STOkE 5 RECORDS INTO EACH FILE. DELETE A RECOkD IN �E�~�L�~� OF THt 
C FIRST 5 FILES. 

�D�I�~�E�N�S�I�O�N� NAME(20) 
DATA NAME/" �A�~�-�$�G�7�0�P�o�1�°�P�,�S�-�?�V�I�$�O�V�9�J�3�0�8� C D E F G H "I 
DIMENSION �I�~�Y�~�U�F�C�2�~�)�,�I�U�A�T�A�(�c�~�)�,�I�R�E�C�(�~�2�)� �.�I�k�t�C�N�(�2�)�,�I�O�u�A�T�A�(�1�~�)� 

DATA IDATA I" tI,"SVSVOL ",lb.O,bOO,O.tI*OI 
DATA IODATA/" ","SYSVOL ".0.1.-11 

C INITIALIZE STATUS INDICATORS 
DATA �I�S�T�A�T�,�I�O�S�T�A�T�.�I�P�S�T�A�T�,�I�C�S�T�A�T�/�~�o�O�I� 

DATA IHSTAT,ID$TAT/2°01 
C FOR RE.CORD RETRIEVAL PkECEDING RECOHD uELETION. 
C SET FIRST wORD OF RELATIVE �~�E�C�O�~�U� �N�U�M�~�t�~� TO ltRO. 

DATA IRECN(1)/01 
DO 1000 -NFILE=l ,20 

C STOkE FIRST TwO CHARACTEkS OF FILE NAMt INTO OEFINITION �A�U�k�A�Y�~� 

IDATACl)= NAME(NFILE) 
IODATA(1)=NAMECNFILE) 
CALL CREATE (IHQI'::!IJ"91DATAdSTAT) 
IF CISTAT.lT.O) GO TO 900U 

C INITIALIZE REuUtST HUFFER 
DO 2u 1= �1�,�~�4� 

20 IRQHUFCI)=O 
CALL OPENFL (IHYhU",IODATA.IuSTAT) 
IFCIOSTAT.lT.O) GO TO 9UOO 

C PkEPARE �R�E�C�O�~�D� HUFFER 
DU 200 1=1,40 
IHEC(I)=NAME(NFILE)+I-l 

�~�O�O� CONTINUE 
CALL PUTS �C�I�R�Q�~�U�F�.�I�R�[�C�,�~�,�I�P�S�T�A�T�)� 

IF (IPSTAT.LT.O) (,0 TO '1000 
C DELI:. Tt:: RECOHD "f'..F IL!:." IF NF ILt Lt:.SS THAN OR U.lUAL TO F I �\�J�~�.� 

IF �(�N�F�I�l�E�.�.�G�T�.�~�)� GO TO 9UO 
C STORE NFIlE INTO SECOND �W�O�~�U� u .. �~�E�.�L�A�T�I�V�[� �k�E�C�U�~�u� NuM8ER. 

IRECN(2)=NFILE 
C HETRIEVE RECORD TO �~�E�.� UELETEO 

CALL RE ADR (I Fo(lJbUF. HH:. C tl RE Cr'h IRS TAT) 
IF (IRSTAT.LT.O) GO TO 9000 

C Dt:.LETE RETHIEVED �~�t�:�.�C�O�R�(�)� 

CALL UELHEC �C�I�R�Q�H�U�~�.�I�H�~�C�,�l�O�S�T�~�T�)� 

IF (IDSTAT.lT.O) GO TO 9UOO 
900 CALL CLOSFL �C�I�~�Q�8�U�F�,�I�C�S�T�A�T�)� 

IF CICSTAT.lT.O) GU TO 9000 
1000 CONTINUE 

GO TO 9090 
�~�o�o�o� CONTINUE 

C �P�~�I�N�T� �E�~�R�O�R� MESSAGE 
WRITE (12,700U) �I�S�T�A�T�,�I�O�~�T�A�T�,�I�P�~�T�A�T�,�I�~�S�T�A�T�,�I�U�S�T�A�T�,�I�L�S�T�A�T�,� 

1 (IHQHUFClw),Iw=1.24) 
CALL ClOSFl �C�I�H�Y�B�U�F�.�I�C�~�T�A�T�)� 

GO TO 9095 
C DEMONSTRATION �~�O�U�T�I�N�E� COMPLETt 

9090 �~�R�I�T�E� (12.1u10) 
�9�0�9�~� CONTINUE 

CALL PGMOUT 
7000 FORMAT ( 5X,1HISTAT =,$4,1 

1 5X.1HIOSTAT=,$4,1 
2 �~�X�,�7�H�I�P�S�T�A�T�=�.�~�4�,�1� 

3 �5�X�,�7�H�I�~�S�T�A�T�=�,�$�4�,�1� 

4 �5�X�,�7�H�I�U�S�T�A�T�=�,�$�~�,�1� 

�~� �5�X�,�1�H�I�C�S�T�A�T�=�,�$�4�.�/�~�X�,�7�H�I�R�~�~�U�F�=�,�~�~�,�1�2�3�(�~�x�,�~�~�.�/�)� 

7070 FORMAT �(�5�X�.�*�T�~�t�:�.�N�T�Y� �~�l�L�E�S� �C�k�~�A�T�t�D�.�)� 

!:.ND 

Figure B-3. File Structure Demonstration Routine (FORTRAN) 
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For the system used in the demonstration, VIMAXF (number 
of files permitted on the volume) equals 1024. Therefore, 
using the formula in the File Definition Directory section: 

MINFDB = rVIMAXF 1 
NOMFbS = PWl = 103 

If file 1 and file 2 are two files in this system such that the 
name of file 1 is: 

the owner of file 1 is: 

the name of file 2 is: 

and the owner of file 2 is: 

then the scatter code for the two files is equal only if there 
exists an integer m such that: 

4 4 

E E 
i=1 i=1 

= m x 103, (= m x 6716), 

Each file in routine FSDR was constructed with an owner 
string of all ASCII blanks and a name string of all ASCII 
blanks except the first two characters. 

The first two characters of the first file name are defined to 
be blank, A (equals ASCII code 204116), The first two 
characters of the next twelve file names are generated by 
adding multiples of 6716 to 204116 and selecting those sums 
that represent legitimate ASCII cliaracters. 

The first two characters of each file name are stDred in the 
NAME array (figures B-3 and B-4). For example: 

204116 + 3416 x 6716 = 352D16 

=ASCII code for 5-

204116 + A16 x 6716 = 244716 

=ASCII code for $G 
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3 0002 0002 .00001 O~G "AHE 
0002 20 .. 1 HUM 8257 
0003 3520 NUH 13613 
0004 2 .. 47 HU" CJ287 
0005 3730 HUH 14128 
0006 2840 NUH 10311' 
0007 2A50 HU" 10ft3? 
00118 2C53 HU" 11347 
OOOCJ 2021 HUM 11«';53 
OOOA 2E5S HUH 11862 
0008 2F24 H~ 12068 
ooae 305'1 NUH 12377 
DaiiD 3CJ33 HUH 14643 
OOOE 332A HlM 130CJft 
OOOF 4220 HU" 16q28 
0010 4320 HUH 17184 
0011 4420 NUH 17440 
0012 .. 520 Hlm 17696 
0013 .. 620 HUH 17q52 
0014 4720 N~ 18208 
0015 4820 HUH 18464 

Figure B-4. Assembly List of Name Array, FSDR Routine 

After running the FSDR routine, the location of the file 
definition directory (FDD) is obtained from the main 
memory volume information table for this volume. (See the 
sample in figure D-4.) The sector address of the FDD is 
(0,7017). Portions of the FDD as dumped by ODEBUG are 
shown in figure B-5. 

The address of the file control block (FCB) table is 
determined by the formula in figure B-1 using the value of 
VINFDB from the appropriate main memory volume infor­
mation table (see the sample in figure D-4). In the system 
used in the example, VINFDB equals 8116, Thus, the sector 
address of the FCB table is: 

(0,701716) + (0, 8116) = (0, 709816), 

The first six files created by the routine, FSDR, have FCB 
indices C516, C716, C~.l..6' C916, CA16, and CB16, 
respectively. (Refer to FIJB numl5er 5416, figure B-5.) 

The sector addresses of the FDBs for these files are 
709816 + C5 t6 = 715D1 fl'. 715F 16' 716016, 716116, 7162 16, 
and 716316, respectIvely. These FCBs are shown 
in figure B- 6. 

Words 4 and 5 of each FCB give the sector address of the 
first record of the file (see the FCB format in the File 
Control Block Table section). 

The sector address of the first record of each of the first six 
files created by the FSDR program may be obtained from 
the FCBs shown in figure B-6. For example, file A has 
sector address (l,314D). 

Using these addresses, the file records for these files are 
dumped as shown in figure B-7. Records deleted in the 
FSDR routine are indicated in the figure. 
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SECTOR -'0000 
ADDRESS 0000 

2020 
2020 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

SECTOR 0000 
ADDRESS -. 0000 

FDB HEADER; ZERO ---+100 u 01 

1011 
50~2 
0018 
2020 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
1042 
~0~2 
0008 

't64F 453u 
53'tl 4F~5 
OOAF 0000 
0000 0000 
0000 OOou 
0000 OOUO 
OOUO 0000 
0000 0000 
0000 OOUO 
0000 0000 
0000 0000 
0000 0000 

IMPLIES NO OVERFLOW ~~~~ 
BLOCK FOR TillS SCATTER ~2~0""'2~0""'-"""""~-~""";"....J 

2020 
20 0 

CODE 0000 

SECTOR 

0000 
0000 
0000 
0000 
0000 
0000 
0000 

ADDRESS +OOUO 
FDB HEADER CONTAINS -+ 100681 

2020 
Ot!O 

UOOO 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
10bA 
5052 4641 5230 
003A I 41St! 54 !::I 2 
2020 009F I 20"1 

3631 ~0t!0 t!020 20~0 
5420 ~U20 2020 2020 
0000 UUOO 0000 0000 
0000 ouoo UOOO 0000 
0000 0000 0000 0000 
0000 UUUO UOOO 0000 
0000 UOOu 0000 0000 
OUOO OUIlO 0000 0000 
0000 UOOO 0000 0000 
0000 0000 0000 0000 
0000 UOOO 0000 0000 
OOUO 0000 0000 0000 

3131 2020 2020 2020 ...... 
't141:: ~3t!0 2020 2020 
2020 2020 2020 2070 ~f-

6816• TIDS IMPLIES FDB 
NUMBER 6816 (SECTOR 
6816 OF FDD) CONTAINS 
OVERFLOW BLOCK FOR 
THIS SCATTER CODE. 

~020 2020 2020 OOC~ I 35~U ~02u 2020 2 0 ;,,) 1411~ 

;)O~O 2020 2020 202U 
020 t!020 2020 2020 
020 2020 2020 20cO 
020 2020 2020 2020 

;JA::'O 2020 2020 2020 
~ 2C53 2020 2020 
aOt!o oocci 2021 20~0 

SECTOR ~020 2020 OOCU I OOOU 
ADDRESS ~0000 1014 

FDB HEADER; ZERO -+[[[[1 5052 
. IMPLIES NO OVERFLOW ;:;2..:.~~~~~. "::~;";;~"';~";;;'~..I 
BLOCK FOR TInS SCATTER 0000 0000 
CODE. 0000 0000 

0000 0000 
0000 0000 
0000 0000 
0000 0000 
0000 0000 
0000 0000 
0000 0000 

4649 4E30 
4820 20~0 
0009 0000 
0000 0000 
0000 0000 
0000 0000 
000'0 0000 
0000 0000 
0000 OOUO 
0000 0000 
0000 0000 
0000 0000 

00C7 I 24,.7 2020 2020 
2020 OOCtiJ 3730 2020 )1 c020 ~o~o 00C9 ~ 
2020 2020 2020 OOCA 
2020 2020 2020 2020 
2020 2020 2020 2020 
2020 c020 2020 2020 ~ 
0000 0000 0000 0000 

~ 

3133 20~0 2020 ~020 
20~0 2020 2020 2020 
0000 0000 0000 0000 
0000 OUOO 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 

Figure B-5. Example of File Definition Directory Entries (Sheet 1 of 2) 
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FIRST FDB 
IN FDD 

FDS FOR FILE G, FCB 
INDEX = D8

16 

FDB NUMBER 2C
16 

FDS FOR FILE A; FCB 
INDEX = C5

16 
FDS FOR FILE 5-; FCB 
INDEX = C7

16 
FDB NUMBER 54

16 
FDS FOR FILE -!; FCB 
INDEX = CD

16 

FDS FOR FILE H; FCB 
INDEX = D9

16 

FDB NUMBER 5E
16 
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SECTOR -+0000 701D FDS FOR FILE B 
ADDRESS 0000 5052 4&4f-

2020 0011 It ~o 
020 2020 0003 0000 OOOu 

0000 0000 0000 0000 UOOO 
OOOu 0000 0000 OOOU 0000 
0000 0000 0000 0000 0000 

FDB NUMBER 67
16 OOOU 0000 0000 0000 OOOU 

0000 0000 OOOU oouO 0000 
0000 0000 OOUO 0000 0000 
0000 0000 0000 UOOO 0000 
0000 0000 0000 0000 0000 
0000 0000 0000 UOOO 0000 
0000 . 101E 

FDB HEADER; ZERO ~ 2E5& 20i!0 20~U 2U~0 2020 
IMPLIES NO MORE OVER- 202U OOCE 2F24 202U 2020 2020 

FLOW BLOCKS FOR TIDS 2020 2020 OOCF 30~9 2020 202 FDS FOR FILE OY 
020 2020 2020 OOUu 2020 ~02 FDS FOR FILE 93 SCATTER CODE 020 2020 2020 2U20 2020 202 
020 2020 2020 202U 0000 0000 FDB NUMBER 68 (OVER-

0000 0000 . 0000 OOUO UOUO 0000 FLOW BLOCK FOR FDB 54) 
0000 0000 0000 OOUU OOUO 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 OOOU OOOU 0000 FDS FOR FILE 3* 
0000 0000 0000 OOOU 0000 0000 
0000 0000 0000 oouu OOOU 0000 

Figure 8-5. Example of File Definition Directory Entries (Sheet 2 of 2) 
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SECTOR ADDRESS OF FIRST RECORD 

0000 715U l 
0008 0000 0258 raoul JI!tQI OOOU 0000 0005 
UOOO 0000 0000 oouo 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 UOOO 0032 
2041 2020 2020 2020 c020 l020 2020 2020 
0010 0000 0000 0000 0000 0000 oouo 0000 
0000 0000 0001> 0000 0000 0000 0000 0000 FCB FOR FILE A 
0000 0000 0000 OOOU 0000 0000 0000 0000 
0000 0000 0000 OOOU 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 SECTOR ADDRESS OF 0000 715F i 
0008 0000 025H 10001 :JSE11 0000 0000 0005 FIRST RECORD 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0032 
3520 2020 2020 2020 2020 2020 2020 2020 
0010 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 

FCB FOR FILE 5-0000 0000 0000 . 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 OOOU 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 

SECTOR ADDRESS OF 0000 7160 i 
OOOti 0000 0258 10001 36141 0000 0000 0005 FIRST RECORD 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0032 
2447 2020 2020 202U 20"20 2020 2020 2020 
0010 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0001> 0000 0000 0000 0000 0000 FCB FOR FILE $G 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 SECTOR ADDRESS OF 
0000 11b1 i FIRST RECORD 0008 0000 025~ 100 01 36411 0000 0000 0005 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 003Z 
3730 2020 2020 2020 20~0 20~O ~020 2020 
0010 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 FCB FOR FILE 70 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 OOUO 0000 0000 0000 0000 0000 
0000 0000 0000 OOUO 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 

Figure B-6. Example of File Control Blocks <Sheet 1 of 2) 
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SECTOR ADDRESS OF FIRST RECORD 
0000 1162 , 
U008 0000 0258 12221 367AI 0000 0000 ooos 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 U032 
2840 2020 2020 2020 2020 2020 2020 2020 
0010 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 FCB FOR FILE (M 

0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 oouo 0000 0000 0000 0000 
OOOU 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000- 0000 
0000 7163 I 

SECTOR ADDRESS OF 

0008 0000 0258 (QQOl 36Am OOOU 0000 0005 FIRST RECORD 
0000 0000 0000 OOOU 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0032 
2ASO 2020 2020 2020 2020 l020 2020 2020 
0010 0000 0000 0000 0000 0000 OOUO 0000 
0000 0000 0000 0000 .0000 0000 0000 0000 FeB FOR FILE *p 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 OOOU 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 

Figure 8-6. Example of File Control Blocks (Sheet 2 of 2) 
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FILE 
RECORDS 
FOR 
FILE 
A 

FILE 
RECORDS 
FOR 
FILE 5-

·FILE 
RECORDS 
FOR 
FILE $G 

FILE 
RECOR~ 

FOR 
FILE 70 

RECORD 1 MARKED 0001 3140 
AS DELETED --+ SESE 2042 

END-OF-FILE 
CODE 

{ 

RECORD2 
MARKED AS. 
DELETED 

{ 

RECORD3 
MARKED AS 
DELETED 

RECORD 4 
MARKED AS 
DELETED 

2049 
2051 
2059 
2061 

---+ 5F5F 
0000 
0000 
0000 
0000 
0000 
0000 
0001 

:441 
44F 
ESE 
45F 
467 

204A 
2052 
205A 
2062 

2448 
2450 
2458 
2460 
2468 

2043 
2048 
2053 
2058 
2063 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

2449 
24S1 
2459 
2461 
2469 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

2044 2045 2046· 2047 
·204C 204D 204E 204F 
2054 2055 2056 205"7 
205e 2050 205E 205F 
2064 2065 2066 2067 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 

244A 2448 244C 2440 
2452 2453 2454 2455 
245A 2458 245C 2450 
2462 2463 2464 Z465 
246A 2468 246C 2460 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 oouo 
0000 0000 OOOU 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 

3744 3746 
374C 374E 
3754 3756 
0000 0000 
0000 0000 
0000 0000 
0000 0000 
0000 OOOU 
0000 OOUO 
0000 0000 

Figure B-7. Example of File Records Including Records Marked as Deleted (Sheet 1 of 2) 

204 
205 
205 
206 
206 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

244E 
2456 
245E 
2466 
246E 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
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FILE 
RECORDS 
FOR 
FILE M 

{ 
I 

RECORD 5 
MARKED AS 
DELETED 

FILE RECORDS FOR FILE *p 
(NO RECORDS DELETED IN THIS FILE) 

0001 367A 
128,.U 
2855 
2850 
2865 
SESE 
5F5F 
0000 
0000 
0000 
0000 
0000 
0000 

{:::: 
l2ASO 

·2AS8 
2A60 
2A68 
2A10 

0000 
0000 
0000 
0000 
0000 
0000 

284E 
2856 
28SE 
2866 
286E 
SFSF 
0000 
0000 
0000 
0000 
0000 
OuOO 
36AO 

.2AS1 
2A59 
2A61 
2A69 
2A71 
5F5F 
0000 
0000 
0000 
0000 
0000 

. 0000 

284F 
2851 
285F 
2867_ 
286F 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

2AS2 
2ASA 
2A62 
2A6A 
2A12 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

28~0 2851 2852 2853 
2858 2859 285A 2858 
2860 2861 2862 2863 
2868 2869 286A 2868 
2810 2811 2812 ~813 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
OOOU 0000 0000 0000 

2A~3 2A54 2ASS 2A~b 

2A!:iB 2A~C 2A~O 2ASE 
2Ab3 2A64 2A6~ 2A66 
2A68 2AbC 2A60 2A6E 
2A73 2A14 2A75 2A16 
0000 0000 0000 OOUO 
0000 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 
OOUO 0000 0000 0000 
0000 0000 0000 0000 
0000 0000 0000 0000 

Figure B-7. Example of File Records Including Records Marked as Deleted (Sheet 2 of 2) 
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2854 
28~C 
2864 
286C 
2874 
0000 
0000 
0000 
OOOU 
0000 
0000 
UOOO 

2AS1 
2ASF 
2Ab1 
2A6F 
2A71 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
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KEY INDEX STRUCTURE C 

The general method of key index storage is described in Key 
Storage, section 1. An indexed file has from one to four 
keys. Each key defined for a file has its own key index. All 
the key indices for a given file make up that file's key index 
structure. For each record stored into an indexed file, a key 
information segment (KIS) is stored into the lowest level of 
the key index. This KIS points directly to the record. The 
KISs in the lowest level are ordered by key value. The 
lowest level is called a sequence set for the key. The KISs 
in each level of an index are grouped together in key 
information blocks (KIBs). Each KIS in an upper level of an 
index points to a KIB in the next lowest level. The highest 
level of a key index contains only one KIB. 

The format of a KIS and the format of a KIB are shown in 
the Key Information Block section. Storage within a key 
index is discussed in the Storage Within a Key Value section. 
Retrieval by key value is discussed in the Retrieval by Key 
Value section. Location of the key index structure on mass 
memory is discussed in the Key Index Control Parameters 
section. An example of a key index structure is given in the 
Key Index Example section. 

KEY INDEX CONTROL PARAMETERS 

The parameters that control a file's key index structure are 
contained in words 9 through 22 of the file's file control 
block as defined in the File Control Block Table section. 
The ordered pair (TNKEYM,TNKEYL) is the total number of 
key information blocks allocated, not the current number of 
blocks used. The ordered pair (KEYBAM,KEYBAL) is the 
beginning sector address of the key index structure. 

KEY INFORMATION BLOCK 

A key information block consists of a six-w'ord header 
together with a set of KISs. The format of a KIB header is 
as follows: 

Word Mnemonic Description 

1 NUMKIS Number of KISs in this KIB. 

The ordered pair (NKIBNM, 
NKIBNL) is meaningful only 
for KIBs in the lowest level of 
the key index structure. For 
the lowest level, (NKIBNM, 

2 NKIBNM 
NKIBNL) is a relative KIB 

3 NKIBNL number pointing to the KIB on 
this level with the set of key 
values following the key values 
in this KIB. If (NKIBNM, 
NKIBNL) = (0,0), this is the 
KIB with the highest key val-
ues stored in the file. 

( The ordered pair (PKIBNM. 
PKIBNL) is the relative KIB 

4 PKIBNM number pointing to the KIB in 
5 PKIBNL the next highest level that 

contains the KIS pointing to 
this KIB. 

96768040 C 

6 KIBTYP KIB type 

o Highest level block for 
this key 

1 Intermediate level block 

2 Lowest level block for 
this key 

The format of each KIS is as follows: 

o Key value (left-justified). 

o A three-byte relative record number pointing to a 
record or a three-byte relative KIB number pointing to 
a KIB in the next lowest level of the key index 
structure. 

If KEYLEN equals key length in bytes, and KISLEN is the 
length of a key information segment, then: 

KISLEN = r KEY2LEN 1 + 2 

Where ryl is the least integer greater than or equal to y. 

The length of a key information block is the system 
installation parameter, KIBSEC (see the Main-Memory­
Resident File Manager Operation Installation Parameters, 
appendix D). Each KIB in the system is KIBSEC sectors 
long. The number of KISs that fit into a key information 
block is computed as follows. Let VIWPS equal the number 
of words per sector for the volume on which the file resides. 
Then if KISKIB equals the maximum number of KISs that fit 
into a KIB: 

KISKIB = lKIBSEceVIWPS-6J 
KlSLEN 

Where lyj is the greatest integer less than or equal to y. 0 

STORAGE WITHIN A KEY INDEX 

When a new record is stored into an indexed file, a key 
information segment (KIS) is stored into a key information 
block (KIB) in the sequence set for each key index for the 
file. The file manager may have to shift other KISs within a 
KIB, so that the KISs remain in order by key value. The KIS 
pointing to the KIB is modified if necessary. It may be 
necessary to create a new sequence set KIB in which to 
store a new KIS. In this case, the original full KIB is split so 
that half the existing KISs in the block remain in that KIB 
and half are moved to the new KIB. An odd number of KISs 
are split so that the new KIB has one fewer KIS than the old 
KIB. An exception to the halfway split occurs in the 
primary key index for an indexed file for which the user 
specified that records would be presented in order by 
primary key value. For such a file, only the new KIS is 
stored in the new sequence set KIB. A second exception to 
the halfway split occurs when a split at the halfway point 
would cause KISs for the same key value to be split between 
two KIBs. In this case, the KISs for the same key value are 
stored into the same KIB if possible. (The second type of 
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exception is illustrated in figure C-2; see the index for 11 
records stored, the index for 13 records stored, and the 
index for 16 records stored.) Whenever a new sequence set 
KIB is created, a new KIS is stored in the level above the 
sequence set to point to the new KIB. Blocks in levels above 
the sequence set are split in the same way. When a split 
occurs in the highest level of an index, a new level is 
created. 

The KIB stored at the start of the key index structure has a 
relative KIB number (0,1). The KIB stored immediately 
following KIB (0,1) is KIB (0,2), etc. The highest level KIB 
for the primary key is always stored in KIB (0,1). If a 
secondary key exists for the file, the highest level KIB for 
the secondary key is always stored in KIB (0,2). Similarly, if 
key 3 exists its highest level KIB is stored in KIB (0,3), and if 
key 4 exists its highest level KIB is stored-in KIB (0,4). 

Storage within a key index is illustrated in figure C-l. An 
example of key index storage is shown in figure C-2. In this 
example, KIBSEC equals 1, VIWPS equals 96, and KEYLEN 
equals 29 bytes. Therefore: 

KISLEN = 2 + r ¥ 1 = 17 

KISKIB l ~ J = l ~ J 
= 5 (there are 5 key information segments per 
key information block). 

Another example of key indices is given in the Key Index 
Example section. The secondary key in that example has the 
same set of key values as shown in figure C-2. KIBs in the 
Key Index Example section split in a different way than 
shown in figure C-2 because KIBSEC has a different value in 
that section. 

RETRIEVAL BY I{EY VALUE 

It may be observed from figure C-1 and the example in 
figure C-2 that for a key index with n levels, it is 
necessary for the file manager to search n key information 
blocks to find the pointer to the first record with a given 
key value. If there is no record for the specified key value, 
the number of searches required to determine this is less 
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than or equal to n. If there is a record with a higher key 
value, the file manager makes all n searches, as the file 
manager is designed to find the next record as ordered by 
key value when the specified key value is missing. 

KEY INDEX EXAMPLE 

A FORTRAN program, KIDR, is included to demonstrate the 
key index structure generated on mass memory for a sample 
file with two keys. The indexed file EXAMPLE is created by 
KIDR (see figure C-3). Program KIDR then stores 16 
records into the file. Primary key values for these 16 
records are 10016' 20016' 30016' etc. The secondary key 
values for the 16 stored records are shown in 
figure C-2; that is, the secondary key values are 6,16,10, 7, 
and so forth. 

After executing the KIDR routine, the file control block 
(FCB) for the EXAMPLE file is dumped, as shown in 
figure C-4. In general, an FCB is located by examining the 
file definition directory on the appropriate volume. In 
locating the FCB for file EXAMPLE, it was known that no 
file has been deleted since the system was initialized. 
Therefore, the index of file EXAMPLE's FCB within the FCB 
table is obtained from the main memory volume information 
table parameter VICURF. Using the location of the key 
index structure in the FCB in figure C-4, the key index 
blocks are dumped, as shown in figure C-5. Words 9 and 10 
of the FCB indicate the next available key information block 
(KIB) is KIB (0,5). This means there are four existing KIBs. 
Each KIB is three sectors long, since the value of KIBSEC 
for this system is 3. The key index structure for this file is 
obtained by dumping 

4 KIBs x 3 sectors 
KIB = 12 sectors 

starting at the sector address of a key index of 1,708. These 
12 sectors are shown in figure C-5. The key index for the 
primary key consists of KIB (0,1) and KIB (0,3). The key 
index for the secondary key consists of KIB (0,2) and 
KIB (0,4). 

The location of the EXAMPLE file records is obtained from 
the file control block in figure C-4. The file's records are 
dumped as shown in figure C-6. 
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KIB 
~ 

HEADER KIS KIS KIS 

~B~~B .- ,.---~ 

HEADER KIS KIS • • • HEADER KIS KIS 

~./ ~~ KIB 
1\ 

~. 
, , "*' 

HEADER KIS KIS HEADER KIS KIS 

\ 
• • 

/KIB \ KIB r--. ~ 

HEADER KIS KIS ~ HEADER KIS KIS 

TI~ ,~CORD \ I 
FILE RECORD 

I 
,. 

FffiST RECORD (BY SECOND RECORD AS 
STORAGE ORDER) OF ORDERED BY KEY VALUE 
THE RECORDS WITH AND WITHIN KEY VALUE 
LOWEST KEY VALUE BY STORAGE ORDER 

\ 

\ 

I--

\. 

KIB 
1"" .... 

• • • HEADER KIS 

~ 
r ~ 

• • • HEADER KIS KIS 

j 
• 

• •• HEADER KIS KIS 

LAST RECORD AS 
ORDERED BY KEY' VALUE 
AND WITHIN KEY VALUE 
BY STORAGE ORDER 

Figure C-l. Key Index Storage 
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THE FOLLOWING N<Y1'ATION REPRESENTS A KIB: 

WHERE: (0,1) IS THE RELATIVE KIB 
NUMBER AS NUMBERED 
WITHIN KIBsFOR.TH1S 
KEY. 

IS THE HEADER. 

Dl' D2' DS' D4' DS ARE KISs WITH KEY VAJ,UES 
OF Dl. D2. DS. D4. DS. 
RESPECTIVELY. 

THE FOLLOWING NCYrATION REPRESENTS A FILE 
RECORD: 

WHERE: (0. r) IS THE RELATIVE RECORD NUMBER OF 
THE RECORD. 

Relative Record 
Number (0, r) 

(0,1) 
(0,2) 
(0,3) 
(0,4) 
(0,6) 
(0,6) 
(0,7) 
(0,8) 
(0,9) 
(0,10) 
(0,11) 
(0.12) 
(0,13) 
(0,14) 
(0~15) 

(0,16) 

Key Value (D) 

6 
16 
10 
7 
5 
8 
8 
7 

10 
15 
9 
8 
9 
8 
9 
9 

Figure C-2. Example of Key Index Storage (Sheet 1 of S) 
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NUMBER OF 
RECORDS 
STORED 

1 

2 

3 

4 

KEY INDEX 

LEVEL 2 

LEVEL 1 

LEVEL 2 

LEVEL 1 

LEVEL 2 

LEVEL 1 

LEVEL 2 

LEVEL 1 

Figure C-2. Example of Key Index Storage (Sheet 2 of 5) 



NUMBER OF 
RECORDS 
STORED 

5 

6 

7 

8 

C-6 

KEY INDEX 

LEVEL 2 

LEVEL 1 

LEVEL 2 

. LEVEL 1 

LEVEL 2 

LEVEL 1 

LEVEL 2 

LEVEL 1 

Figure C-2. Example of Key Index Storage (Sheet 3 of 5) 
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NUMBER OF 
RECORDS 
STORED 

• 
• 
• 

10 

11 

• 
• 
• 

13 
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• 
• 
• 

• 
• 
• 

KEY INDEX 

• 
• 
• 

• 
• 
• 

Figure C-2. Example of Key Index Storage (Sheet 4 of 5) 

LEVEL 2 

LEVEL 1 

LEVEL 2 

LEVEL 1 

LEVEL 2 

LEVEL 1 

C-7 



NUMBER OF 
RECORDS 
STORED 

14 

16 

C-8 

• 
• 
• 

KEY INDEX 

LEVEL 2 

LEVEL 1 

• 
• 
• 

LEVEL 3 

LEVEL 2 

LEVELl 

Figure C-3. Example of Key Index Storage (Sheet 5 of 5) 
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C 
C 
C 
C 
C 
C 
C 
C 
C 

P~OGRAM KIDR 
KEY INDEX DEMONSTRATION ROUTINE 
PURPOSE OF THIS PROGRAM IS TO CREAT~ AN INDEXED FILE AND 
STORE 16 RECORDS IN FIL~. 
KEY VALUES FOR PRIMARY KEY ARE $100,S200.S300.~TC. 
KEY VALUES FOR KEY 2 COkRESPOND TO KEY VALUES IN EXAMPLE 
IN FIGURE C-2. 
RECO~D. FORMAT 

WORD CONTENTS 

C 1 LEFT BYTE OF WOkU 1 IS UNUSED 
C 1-15 KEY 2 (KEY ~ STARTS IN RIGHT dYTE OF wORD 1) 
C 16 KEY 1 . 
C ~ESERV~ SPACE FOR FILE REQUEST BUFFER AND FILE INFORMATIO~ 8UFFE~ 

INTEGER REQ8UF(24) 
DIMENSION IDATA(24).IOOATA(15) 

C SET FILE NAME = EXAMPLE 
C SET FILE OWNER= 49504 
C VOLUME IS SYSVOL 
C SET RECORD. LENGTH = 32 ~YT~S (16 WORDS) 
C SET MAXIMUM NUMBER ~ECOkDS TO 500. 
C SET FILE TYPE INDEXED WITH RECORDS PRESENTED IN ORDER WITH RES~ECT 
C TO PRIMARY KEY. RECOkDS NOT SECTOR-ALIGNED. 
C PRIMARY KEY IS STORED IN BYTES 31-32 
C SECONDARY KEY IS STORED IN BYTES 2-30 

DATA IDATA /'EXAMPLE 49504 SYSVOL ',32.0.500,S4001,2,31,29,~, 
1 4*0/ 

DATA 10DATA /'EXAMPLE 49504 
DIMENSION KEYVL2(16) 

~YSVOL 

DATA KEYVL2 /6,16,lO.1,5.ijJ6,1,10.15.9,8.9.6,9,9/ 
INTEGER RECBUF(18) 
UATA RECBUF /lS*O/, KEYI/O/ 

C INITIALIZE STATUS INDICATORS 
DATA ISTAT.IOSTAT.IwSTAT,ICSTAT/4*0/ 

C CREATE INDEXED FILE 
CALL CREATE (REQBUF.IDATA,ISTAT) 
IF (ISTAT.NE.O) GO TO 9000 

C INITIALIZE REQUEST ~UFFER 
DO 20 1= 1,24 

20 REQBUF U) =0 
CALL OPENFL (REQBUF,IODATA,IOSTAT) 
IF ( IOSTAT.LT.O) GO TO 9000 

C STORE 16 INDEXED RECORDS INTO FILE 
00 1000 IND=1.16 

C PRIMARY KEY VALUE = RECO~D NUM8ER ° 5100 
KEY1 = KEY1 + $0100 
RECBUF(16) = KEYl 

C PICK UP SECONDARY KEY VALUE FROM KE~VL2 ARRAY. 
RECBUF(1S)= KEYVL2(IND) 
CALL WRITER (REYBUF,RECBUF,KEY1,IWSTAT) 
IF (IWSTAT.LT.O) GO TO ~OOO . 

1000 CONTINUE 
CALL CLOSFL (REQBUF,ICSTAT) 
IF (ICSTAT.LT.O) GO TO 9000 
GO TO 9090 

C PRINT ERROR INFORMATION AND EXIT. 
9000 CONTINUE 

WRITE (12,1000) ISTAT,IOSTAT.IWSTAT,ICSTAT.KEYl,REQBUF 
GO TO 9095 

9090 WRITE (12.1010) 
C D~MONSTRATION ROUTINE COMPLETE 

9095 CONTINUE 
CALL PGMOUT 

1000 FORMAT ( 5X,1HISTAT =,54,/ 
1 5X,1HIOSTAT=,$4,/ 
2 5X,1HIWSTAT=,S4,/ 
3 5X,1HICSTAT=,'4,/ 

·4 5X,1HKEYl =,S4,/1HREQBU'=,S4,/23(5X,S4,/) 
7070 FORMAT (5X,*SIXTEEN INDEXED RECORDS STOREDO) 

END 

Figure C-3. Key Index Demonstration Routine (FORTRAN) 
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KIB HEADER; 

0000 
0010 
0000 
0010 
4558 
0020 
0000 
0000 
0000 

·0000 
0000 
0000 
0000 

INDICATES 1 KIS IN 
TIDSKIB 

C-10 

7172 
0000 
0005 
0002 
4140 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

01F4 
0000 
0000 
504C 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

SECTOR ADDRESS OF FIRST RECORD = (I, 3DOO) 

0000 
0002 
0000 
3420 
0000 
0000 
0000 
0000 
OOUO 
0000 
0000 
0000 

0010 
001F 
0150 
2020 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

SECTOR ADDRESS OF 
KEY INDEX = (1, 3D54) 

. Figure C-4. Examp~e of FCB for Indexed File 

INDICATES IDGHEST LEVEL BLOCK FOR TmS KEY 

0001 3054 
--+ 001 0000 0000 oouo 0000 0000 10UO 0000 KIS WITH KEY VALUE = 

003 0000 0000 ooou '0000 0000 0000 0000 1000
16

; POINTER TO KIB 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 IN NEXT LOWEST LEVEL 
0000 0000 0000 0000 0000 0000 0000 0000 = (0,3) 0000 0000 0000 0000 . 0000 0000 0000 0000 
0000 0000 0000 OOuu 0000 0000 0000 0000 
0000 0000 0000 ooou 0000 0000 0000 0000 
0000 0000 0000 OOOU 0000 0000 UOOO 0000 
0000 0000 OUOO OOUO 0000 0000 0000 0000 
0000 0000 0000 0000 OOUO 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0001 3055 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 UUOO 0000 0000 
0000 0000 0000 0000, 0000 0000 0000 0000 KIB (0,1) 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 000.0 0000' 0000 0000 0000 0000 
0000 0000 0000 Oouo 0000 0000 0000 0000 
0000 0000 0000 OOUO 0000 0000 0000 0000 
0001 3056 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 ooou 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 OOOU 0000 0000 oouO 0000 
0000 0000 0000 OOOU 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 OOOU 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 

LEVEL I, PRIMARY KEY 

Figure C-5. Example of Key Index Blocks (Sheet 1 of 4) 

96768040 A 



0001 3057 
KIB HEADER; FIRST 0001 0000 0000 0000 0000 0000 0000 KIS WITH KEY VALUE 
WORD INDICATES 1 0000 0000 0000 0000 OOUO 0000 0000 = 16 (=1016) t; POINTER 
KIS IN TInS KIB; WORD 0000 0000 0000 0000 1000 0000 0004 
6 INDICATES mGHEST 0000 0000 0000 0000 0000 0000 0000 TO KIB IN NEXT LOWEST 

LEVEL FOR TmS KEY. 0000 0000 0000 0000 0000 0000 0000 LEVEL = (0,4) 
0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 OOOU . 
0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 OOUO 0000 0000 0000 
0000 0000 0000 OOOU 0000 0000 0000 
0001 3058 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 OOOU . 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 KIB (0,2) 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 UOOO 0000 0000 
0000 0000 0000 OOUO 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 OOOU 0000 
0000 0000 0000 OOOU 0000 0000 0000 0000 

-- 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0001 3059 
0000 0000 0000 OOUO 0000 0000 0000 0000 

'- OOOU 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 OOOU 0000 0000 0000 0000 
0000 0000 0000 OOUO 0000 0000 OOUO 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 

'-. 

LEVEL 1, SECONDARY KEY 

"-. 

t NOTE THAT KEY VALUE IS LEFT JUSTIFIED IN lOS 

Figure C-S. Example of Key Index Blocks (Sheet 2 of 4) 

'--

- ',-
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KIB HEADER; FIRST 000 KIS WITH KEY VALUE 
WORD INDICATES 16 KISs 0400 = 10016' RELATIVE 
IN THIS KIB; WORDS 4 AND 0006 
5 INDICATE KIS IN KIB 0000 RECORD NUMBER 

(0, 1) POINTS TO TIDS KIB; oeoo POINTER = (0, 1) 
OOOE 

WORD 6 INDICATES THIS 0000 
IS LOWEST LEVEL OF 0000 
THIS KEY. 0000 

0000 

KIS WITH KEY VALUE 0000 
0000 = F00

16
, RELATIVE 

RECORD NUMBER 0000 0000 0000 0000 0000 0000 

POINTER = (0, F 16) 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 

KIB (Of 3) 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 

0000 ooo~ (}OOO 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0.000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 

LEVEL 2 (LOWEST· LEVEL), pmMARY KEY 

Figure C-5. Example of Key Index Blocks (Sheet 3 of 4) 
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3050 
KIB HEADER 000 0000 0000 0002 ·0002 0000 0000 

KIS WITH KEY VALUE 5, 0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0500 0000 0005 0000 

RELATIVE RECORD NUM- 0000 0000 0000 0000 0000 0000 0000 0000 
BER POINTER = (0, 5) 0000 0000 0000 0000 0000 0600 0000 0001 

0000 0000 0000 0000 0000 0000 0000 0000 
0000 OOOU 0000 0000 0600 0000 
0007 0000 0000 0000 0000 0(100 
0000 0000 0000 0000 0000 0600 
0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 
0700 
0001 305E 

..2 <!.!La _ O~ 0 _ O~ ~ £E..O.!.. ..!.O a 0 

t -'0000 0000 00000000 0000-0000 0000000 
0000 0700 0000 OOO·~ 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 

0 0000 0800 0000 0006 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0800 0000 oooe 0000 0000 KIB (0,4) 
0000 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0900 0000 0008 0000 
0000 0000 0000 0000 0000 0000 0000 0000 

0 0000 0900 0000 0000 
0000 0000 0000 0000 0000 

t 0000 0000 0000 0000 0000 0000 0900 0000 
000i-305F--- ----- - --

t OOOF 0000 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0900 
0000 0010 0000 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 

"- OAOO 0000 0003 0000 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
000 OAOO 0000 0009 0000 0000 0000 0000 
0000 0000 0000 0000 0000 0000 0000 0000 
a 00 0000 OFOO 0000 OOOA 0000 OOUO 0000 

KIS WITH KEY VALUE 0000 0000 0000 0000 0000 0000 0000 0000 

= 16 (= 1016)' RELATIVE 0000 0000 0000 1000 0000 0002 0000 0000 

RECORD NUMBER POINTER 
0000 0000 0000 0000 0000 0000 0000 0000 

= (0,2) 

LEVEL 2 (LOWEST LEVEL), SECONDARY KEY 

"-- t DASHED LINES INDICATE A SECTOR BOUNDARY WITHIN A KIS 

Figure C-5. Example of Key Index Blocks (Sheet 4 of 4) 
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RECORD 1; PRIMARY KEY 
VALUE = 100

16
; SECONDA 

KEY VALUE = 6 

0001 3000 
~~OOO 0000 

0000 0000 
0000 
0000 

RECORD 2 ---+ 

RECORD 3 ---+ 

RECORD 16 PRIMARY 
KEY VALUE = 1000

16
, 

SECONDARY KEY VALU 
= 9. 

~ 

E 

0000 0000 0000 
0000 0000 0000 
0-000 0000 0000 
0000 0000 0000 
0000 0000 0000 
pOCO 0000 0000 
pOCO 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0001 3001 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
'0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0001 3002 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
SF5F SF5F I 3030 
2020~ 2020 2020 
2020 2020 2020 
2020 2020 2020 

END-OF-FILE CODE 

0000 0000 0000 
0000 0000 0000 
OOUU 0000 OOOU 
0000 0000 0000 
0000 OOUO 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 OOOU 0000 
0000 0000 0000 
0000 0000 OOOU 
0000 0000 UOOO 

0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0'000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 

0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
0000 0000 0000 
3030 3030 3030 
2020 2020 2020 
2020 2020 2020 
2020 2020 2020 

Figure C-6. Example of Indexed File Records 

0000 OO~O 
OOOb ;0'"1"00 
0000 0000 
0010 0200 
0000 0000 
OOOA 0300 
0000 0000 
0007 040() 
0000 0000 
0005 0500 
0000 0000 
0008 0600 

0000 0000 
0006 0700 
0000 0000 
0007 0800 
OOOU 0000 
OOOA 0900 
0000 0000 
OOOF OAOO 
0000 0000 
0009 O~OO 
0000 0000 
0008 oeoo 

0000 0000 
0009 0000 
0000 0000 
0006 OEOO 
0000 0000 
0009 OFOO 
0000 0000 
0009 iiooo 
3330 3720 
2020 c020 
20CO 2020 
2020 2020 
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IFllE MANAGrEel OPrEEtAiDON PARAMETERS AND 
MAIN-MEMORY -RESIDENT TABLES 

The file manager requires a set of parameter values and 
main memory tables that are initialized at the time of 
system installation and are dependent on the particular 
installation. These parameter values and tables are con­
tained in the file manager portion of SYSDAT. This 
appendix describes these parameters and tables. Further 
information on the determination of the initial parameter 
values may be found in the MSOS ordering bulletin. 

rll'lAIN-MrEMOnV -neSIDfCNY IFILr: MANAGER 

OPL:llAiION INSTALLATION PARAMEYIERS 

The following installation parameters affect the operation 
of the file manager. Each is an entry point in the file 
manager area of SYSDAT, evaluated by an equate. Values 
of these parameters vary from one system to another. 

Mnemonic Description 

FMRDEL Record-deleted code, used by the file 
manager to mark deleted records. This is 
usually an infrequently used ASCII code; 
for example, (5E5E

16
). 

FMEOFC 

FMMOSU 

NOTE 

Users must define their record 
formats so that the value of 
FMRDEL can never occur as a 
data value for the first word of a 
record. 

End-of-file code. The file manager stores 
the value of FMEOFC into the first word 
and into the second word of the space 
where the next new record would be 
stored in a file. The value of FMEOFC 
must be different from the value of 
FMRDEL. Usually an infrequently used 
ASCII code; for example, (5F5F 16) is 
used as the value of FMRDEL. 

NOTE 

Users must define their record 
formats so that the value of 
FMEOFC can never occur as a 
data value in the first two words 
of a record. 

Maximum number of open sequential files 
permitted a single file manager user 

FMMOIU Maximum number of open indexed files 
permitted a single file manager user 

FMNRCD Maximum number of new records that 
may be stored into a file before the file 
manager automatically updates the file 
control block on mass memory to reflect 
the new number of records in the file 

96768040 B 

KIBSEC 

ANOFPU 

NTSUSR 

Length of a key information block in 
sectors 

Maximum average number of open files 
per user 

Maximum number of simultaneous users of 
file manager 

MAXCOP Maximum number of concurrent open files 
in the system 

ANRLPU Average number of record locks per user 

U5lER CONTROL YAB~ 

The user control table (VCT) consists of a six-word entry for 
each file access permit currently in effect. Each access 
permit corresponds to a user-file combination. If a given 
user has n files open, there are n entries in the UCT for 
that user. If a given file is currently open to q users, there 
are q entries in the UCT for that file. Entries in the UCT 
are not ordered. The maximum number of entries in the 
UCT is the value of MAXCOP (see the Main-Memory­
Resident File Manager Operation Installation Procedures 
section). The address of the UCT is UCTABL within the file 
manager area of SYSDAT (see figure D-1). When an open 
file request is made and an entry space is needed in the 
UCT, the file manager selects the first entry space with a 
zero-value first word. If no entry space is available in the 
UCT, the OPENFL request is rejected. When a file is closed 
to a user, the corresponding UCT entry is cleared. The 
format of each UCT entry is shown in figure D-1. 

The user identifier in word 1 of a UCT entry is one of the 
following: 

o A unique user identification code assigned to the user 
by the ITOS executive at the time an open file request 0 
was intercepted by the ITOS executive. 

o The address of the user's request buffer. 

The latter definition of user identifier is used whenever an n 
open file request is not intercepted by the ITOS executive. it 

The file identifier in word 2 of a UCT entry is defined in 
figure D-1. The file manager unit number in bits 11 through 
14 is not the system logical unit number. It is an index into 
the file manager volume information table, where the first 
volume entry in the table has the index value 1. For further 
information, see the Main-Memory-Resident File Control 
Block Tables section. 

MAIN-MEMORY -RESIDENT FILE 
CONTROL BLOCK TABLES 

File control block format is given in the File Control Block 
Table, appendix B. As noted in appendix B, a certain portion 
of a file's file control block (FCB) must reside in main 
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.. USER CONTROL TA~L~ .. .. .. .. 
• 

THE USEH CONTHOL TA~Lt (UCT) K~E~S AN UP-TO-UATE HtCUkU OF 
~HICH FILES AH~ OP~N bY WHICH USERS. TH~ UCT ~ONTAIN~ 
MAXCOP b-WORU USER/OPEN FILE ENTHIES. A b-_OHU tNTHY CON­
TAINS THE FOLLOWING INFORMATION. .. .. wORD 1 

WORD 2 
USEH ID~NTIFIEH .. PS~UDO FILE IOENTIFIER .. ~IT 15 PSEUOO LOCK FLAG .. .. .. .. 

• .. 
• .. 
• 

=1. FILE USE.H~ LOCKEU OUT. MAIN 
M~MORY IS SWAPPEO. SWAPPtU 
AR~A INCLUDES FCb INfOHMATION 
FOH THIS FIL~, ANU TM~HE IS 
INSUFFICIE.NT SPACE TO OU~LICATE. 
THIS INFORMATION IN UNSWAPPE.U 
AREA. 

=O,'NO HEASON TO LOCK OUT USEHS DUE 
TO MAIN MEMOHY SWA~. 

• 
• 

bITS 14-11 fILE MANAGER LOGICAL UNIT NUMb~H 
bITS 10-00 INDEX OF FCB IN FCB TAbLt 

• FCB CORE. ADDRESS .. .. 
WORD 3 
\IIORD 4 
WORD 5 
WORD b 

FILE. SPACE LIMITS TAbLE ENTHY ADDRESS, 0 IF NON~ 
FCb SUbSET ADDHE.SS 

• CONTHOL POINT OF USER (CAN B~ CHANGED) .. 
ENT MAXCOP MAX NO. OF CDNCU~RENT O~ENS PfRMITTE.O 
EYU MAXCOP(ANOFPU"NTSUSH) 

• 
ENT UCTLEN 
EQU UCTLEN(MAXCOP"b) LENGTH OF UCT 

• 
ENT UCTABL UCT 

UCTA~L bZS UCTABL(UCTLEN) 

Figure D-l. User Control Table 

memory when the file is open to a user. The specific portion 
of the FCB required in main memory depends on whether the 
file is sequential or indexed. The required FCB words for 
each type of file are specified in File Control Block Table, 
appendix B. Usually required FCB words reside in main 
memory outside user space. There is a provision for user­
space-resident FCB portions, however. This is described in 
appendix L. For FCBs not stored in user space, two tables 
exist in the FMTABL portion of SYSDAT to contain required 
portions of FCBs. One table is for sequential files, and one 
is for indexed files (see figure D-2). 

FCBs in these tables are not ordered. When a new table 
entry is needed, the file manager uses the first entry with a 
zero first word. No duplicates occur in these tables; that is, 
if a file is open to more than one user, its FCB appears only 
once in the tables. 

If two or more users have opened a given file and each user 
has provided for FCB storage within his own user space, the 
set of FCB words that can be modified must be stored in one 
commonly used buffer. The FCB words that can be modified 
are the five-word header together with words 6 through 10 
of the FCB (see File Control Block Table, appendix B). 
These words are referred to as the file's shared subset. 
When necessary, the file' manager stores a file's shared 
subset into the subset control table. A sample subset 
control table from the file manager portion of a sample 
SYSDAT is shown in figure D-3. There are no duplicates in 
this table. Entries are not ordered. An entry in this table is 
empty if its first word is zero. 

A file manager user may elect to store FCB words for an 
open file within his own user space as described in 
appendix L. When such a file manager user is swapped out, 

D-2 

the system executive causes an entry to be stored into the 
subset control table to enable another user to open the file 
while the original file user is swapped out. If an entry 
already exists in the subset control table for this file, or if 
the necessary FCB words already reside in a file manager 
FCB table, the entry is not made. If no empty entry space is 
available, a pseudo file lock bit is set to prevent another 
user from opening the file while the original user is swapped 
out. (See figure D-l, word 2 description.) 

MASS f\,'lEMORY UNITS TABU:; 
VOLUME INlrORPAAilON YABLI2S 

The mass memory units table is an index to the volume 
information tables. A sample mass memory units table and 
a sample set of volume information tables are shown in 
figure D-4. 

FILE SPACE LIMITS TABLE 

The file space li mi ts table is used to ensure tha t all mass 
memory requests for a file are made within the boundaries 
of the file. A sample file space limits table is shown in 
figure D-5. An entry is empty if the first two words are 
zero. Entries in this table are not ordered. There are no 
duplicate entries. 

RECORD LOCK TABLE 

The record lock table is used to maintain a record of locked 
file records. A sample record lock table is shown in 
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figure D-6. The value of MAXLOC is a system installation 
parameter. Entries in this table are not ordered. A zero 
first word indicates an unused entry. When a new entry is 
needed, the file manager uses the first entry space with a 
zero first word. 

request queuing is described in Reentrant Request 
Processors; Serial Request Processors, section 1. There is 
one processor control table that queues all serial requests. 
In addition, there is one processor control table to queue 
reentrant requests for each volume in the system used by 
the file manager. For example, a system with file space on 
two volumes would require a total of three processor control 
tables; a system with file space on three volumes would 
require a total of four processor control tables, etc. Sample 
processor control tables for a system with file space on two 
volumes is shown in figure D-7. 

PROCESSOR CONTROL TABLES 

The request processor control tables are used in queuing and 
processing file manager requests. The general method of 

.. .. .. 
0 

0 

0 

0 

0 

* 
0 .. 
0 

ENT 
EwU 

0 

E<.IU .. 
t::NT 

FMFCd5 ~L!:i 

* 
0 

0 

0 

0 

0 

0 

0 

* 
0 

ENT 
EQU 

0 

Eau 
0 

ENT 
FMFcBr RZS 

• 
• 
• .. 
0 .. 
• .. .. .. 
0 .. 
G-

o 
ENT 
EQU 

0 

Euu 
0 

ENT 
FCBSCT f:lZS 
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SEQUENTIAL FILt CUNTROL 8LOCK TA8L~ 

THIS TA~LE IS UStu FUR STUkAGt OF THt FCh,S UF OPtNtu 
SEflUENTIAL F IU:.S FOR WhICH A U~E.R SPACr. f"Ch RlIFFEk w{.S 
NOT PHUVIOUJ fiY THE USb~ whEtII THE:. FILt .~A~ OfJEI\t:.U. 

THIS TARLE CONTAINS ROUM FOR FMMOSF SE~U~NTIAL fILt FC~S. 
EACH FeB (wITH ITS hEAOt:.HI IS 15 ~OkUS LUNG. A ~c~ SPAC~ 
IN THE TAdLE IS FREE FUR U5t:: IF ITS fIHST WURD IS z~~u. 
wORUS 14 A~D 15 OF EACH FC~ Sl-'~C~ Ak~ kt~uIR~O b~CAUSE OF 
THE MANNER IN wHICH Fed SU~SETS ARE M0VEO I~TO/OUT UF FC~S • 

FMMOSF MAX NO. OF O~EN SEQ. FILE Fed SPACES 
FMHOSF(2 0 NTSUSRI 

FMSLEN(FMMUSF 0 151 LE:.NGTH O~ T hdLt:. 

FMFC8S SEQUENTIAL FCb lAbLE 
FMFC8S(FMSLENI SEYUENTIAL FCh TAblE 

INDEXED FILE CONTPOL HLOC~ TA~Lf 

THis TARLE IS USEO FOR STORAGE OF TH~ FCB.s OF OPENED 
INDEXED FILES FOR wHICH A USEP SPACE FCB &uFF[P wAS NOT 
PROVIDED BY THE USER WHEN THE FILE WAS OPENED. 

THIS TARLE CONTAIN~ ROOM FOR F~MOIF INDExfO FILE FCBS. 
EACH FCB (wITH ITS HEADER) Is ?7 WORDS LONG. A FCA SPACE 
IN THE TABLE IS FREE FOR USE IF ITS FIRST WORD IS 7ERO. 

F~~OIF MAX NO. OF OPEN INDEXEO FILE FCB SPACES 
FMMOIF(2°NTSUSR) 

FMOLEN(FM~OIF·21) lENGTH OF TABLE 

FMFCBI INDExED FCR TAHlE 
FMFCBI(F~OlENI INOlX[D FCR TARLE 

Figure D-2. Main Memory File Control Block Tables 

FCB SU~SET CONTROL TABLE 

EACH ~NTRY I~ THE FC~ SU~SET CONTRUL TABLE (FSCT) 
CORRESPONDS TO AN OPEN FILE. THE ENTRY FOR A GIVEN FILE:. 
CONTAINS THAT SUBSET OF THE FILE"S FC~ WHICH IS SUt:jJtCT 
TO CHANGE WHILE A FILE IS OPEN. AN OPEN FILE wILL 11AVE 
A~ ENTRY IN THE F~CT IF AND ONLY IF THERE IS ~O fNT~Y IN 
THE FILE MA~AG~R MAIN MEMORY FCB TA8LES FO~ THAT FILtANu 
ONE OR BOTH UF THE FOLLOWINu CONDITIONS MOLuS-

(A) THE NECESSARY FeB WOROS FOR THIS FILt AKE CUkRENTLY 
STORED IN TwO OR MORE USER SPACES • 

(b) THE NECESSA~Y FCB ~ORUS ARE STONED IN U5Ek S~ACt 
FOR A SWAPPlU OUT USER. 

FSCTNE NO. OF FSCT EtIITRY SPACfS 
FSCTNE(NTSUSR*ANOFPU) 

FSCflN(FSCTNE*lOI LENGTH OF T~E FStT 

FCbSCT 
FCBSCT(FSCTL~1 FSCT 

Figure D-3. Sample FCB Subset Control Table 
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* 
* 
* 
* 
* 
* 
* 
* 
* 

MASS ME~ORY LOGICAL UNIT TA8LE 

THE MASS MEMORY LOGICAL UNIT TABLE r~ USED TO OEFINE THE 
ADDRESSES OF THE VOLUME INFORMATION TABLES. THE FIRST WOPi) 
OF THIS TABLE DEFINES THE NUMBER OF VOLUME INFOR~ATION 
TABLES IN THE SYSTEM. EACH VOLUME DEFINED VIA THE VOLUME 
INFORMATION TABLE MAY BE USED BY THE FILE MANAGER FOR FILES. 

ENT MMLUTR MAS~ MEMORY LOGICAL UNIT TABLE 

MMLUTB ADC 
ADC 
ADC 

NUMMLU EQU 

NUMMLU NUMBER OF vOLUME INFORMATION TABLE~ 
VITOI VOLUME INFORMATION TABLE NO. 1 
VIT02 VOLUME INFORMATION TABLE NO. 2 
NUMMLU(*-MMLUTB-I) 

* 
* 
VITOI NUM ~8008 

o 

• 

ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 96 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 
ADC 0 

VIT02 NUM S800D 
o ADC 

ADC 
AOC 
AOC 
AOC 
AOC 
ADC 
ADC 
AOC 
AOC 
AOC 
AOC 
AOC 
AOC 
AOC 
AOC 
ADC 
AOC 
AOC 
ADC 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
96 
o 
o 
o 
o 
o 
o 
o 

VOLUME INFORMATION TABLE NO. 

O. VISLUN - SYSTEM LOGICAL UNIT NU~AER 
1. VINAME - VOLIJME NAME - CHARACTERS 1 AND 2 
2. *0*000 - VOLUME NA~E - CHARACTERS 3 AND 4 
3. 0000*0 - VOLUME NA~E - CHARACTERS 5 AND ~ 
4. 00*000 - VOLUME NAME - CHARACTERS 7 AND B 
5. VINMBR - VOLUME NUMRER (2 ASCII CHARS) 
6. VIBMSM - BEGINNING OF MANAGEABLE SPACE -MSR 
7. VIBMSL - BEGINNING OF MANAGEABLE SPACE -LSB 
8. VIASDM - AVAILABLE ~PACE DIRECTORy - MSA 
9. VIASDL - AVAILABLE SPACE DIRECTORY - LSB 

10. VJASDS - , SECTORS IN AVAIL SPACE DIR. 
11. VILBAM - LAPGEST ALOCK OF SPACE AVAIL. -MSA 
12. VIL8AL - LARGEST ALaCK of SPACE AVAIL. -LSB 
13. VIWPS - WORD~/SECTOR FOR VOLUME 
14. VIFDDM - FILE DEFINITION DIRECTORY ADDR-MSA 
15. vtFDDL - FILE DEFINITION DIRECTORY ADDR-LSA 
16. VIMAXF - MAx. NO. OF FILES PERMITTED 
17. VICUPF - CURRENT NO. OF FILES ON VOLUME 
18. VINFDB - NUMRER OF RLOCKS IN FILE DEF. DIR. 
19. VINXTB - NEXT AVAILABLE BLOCK IN F.D.R. 
20. VINOOF - NUMAER OF OPEN FILES ON vOLUME 
21. VILBLM - VOLUME LABEL SECTOR - MSB 
22. VILBLL - VOLUME LABEL SECTOR - MSB 

VOLUME INFORMATION TABLE NO. 2 

o. VISLUN - SYSTEM LOGICAL UNIT NUMBER 
1. VINAME - VOLU~E NAME - CHARACTERS 1 AND 2 
2 •••• 000 - VOLUME NAME - CHARACTERS 3 AND 4 
3. 000000 - VOLUME NAME - CHARACTERS 5 AND 6 
4 •• 0 •••• - VOLUME NAME - CHARACTERS 1 AND 8 
5. VINMBR - VOLUME NUMBER (2 ASCII CHARS) 
6. VIBMSM - BEGINNING OF MANAGEABLE SPACE -MSB 
1. VIBMSL - BEGINNING OF MANAGEABLE SPACE -LSB 
8. VIASDM - AVAILABLE SPACE DIRECTORY - MSB 
9. VIASDL - AVAILABLE SPACE DIRECTORY - LSB 

10. VlASOS - , SECTORS IN AVAIL SPACE DIR. 
11. VILBAM - LARGEST BLOCK OF SPACE AVAIL. -MSB 
12. VILBAL - LARGEST BLOCK OF SPACE AVAIL. -LSB 
13. VIWPS - WORDS/SECTOR FOR VOLUME 
14. VIFDDM - FILE DEFINITION DIRECTORY ADDR-MSB 
15. VIFDDL - FILE DEFINITION DIRECTORY ADDR-LSB 
16. VIMAXF - MAX. NO. OF FILES PERMITTED 
11. VICURF - CURRENT NO. OF FILES ON VOLUME 
18. VINFDB - NUMBER OF BLOCKS IN FILE DEF. DIR. 
19. VINXTB - NEXT AVAILABLE BLOCK IN F.D.R. 
20. VINOOF - NUMBER OF OPEN FILES ON VOLUME 

Figure D-4. Sample Mass Memory Unit Table and Volume Information Tables 
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* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* "- ENT 

ENT 
EQU 
EQU 

* 
FSLIMT BZS 

EQU 
'-

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

t::NT 
EQU 

* 
EQU 

* 
E.NT 

LRTABL BZS 
* 

ENT 
NRERLE NUM 

""--
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FILE SPACE LIMITS TA~LE 

THIS TABLE MAINTAINS A RECOHD OF TH~ ~EGINNINij WORD ADDRESS 
AND ENDING WORD ADDRESS • 1 FOR EACH OPEN FILE THAT HAS ITS 
FCB IN USER SPACE. THIS TAYLE HAS MAXFSL*4 WORD eNTRY 
SPACES. EACH FOUR ~ORD ENTRY SPACE HAS THE FOLLOwING lNFOR­
MATION WHEN IN USE: 

WORD 1 
WORD "2 
wORD 3 
WORD 4 

STAHT WORD ADDRESS, MSB 
START WORD ADDRESS, LSB 
ENOING WORO ADDRESS • 1, MS~ 
ENDING WORD ADDRESS. 1, LSB 

FSLIMT FILE SPACE LIMITS TABLE 
FSLEND FILE SPACE LIMITS TABLE ENDING ADDRESS 
MAXFSLC~TSUSR*ANOFPU) NUMBER OF ENTRIES 
FSLLENCM~XFSL*4) LEN6TH 

FSLIMTCFSLLEN) 
FSLENDC*-l) 

Figure D-5. Sample File Space Limits Table 

HECORD LOCK TA~LE 

THIS TABLE MAINTAINS A RECORD OF THE. RECORD LOCKS IN EFFECT. 
THIS TABLE HAS MAXLOC 5-WORO E~TRY SPACES, THUS MAXLOC LOCKS 
MAY BE IN EFfECT CONCURHENTLY. EACH ENTRY SPACE CONTAINS 
THE FOLLOWING FIVE wORDS. 

WORD 1 
WORD 2 
WORD 3 
WORD It 
WORD 5 

PSEUDO FILE IDENTIFIER 
1ST WORD OF RECORD,S RELATIVE RECORD NUMBEH 
2ND WORD OF RECORO.S RELATIVE HECOHD NUM~EH 
NUMBEH Of LOCKED RECORDS IN SET 
USER IDENTIFIER (Of LOC~ING USER) 

A NON-ZERO 1ST WORD INDICATES THAT AN ENTRY SPACt:: IS IN USE. 

MAXLOC MAX NO. OF CONCURRENT RECORD LOCKS 
MAXLOCCNTSUSH*ANRLPU) 

LRTLENCMAXLOC*S) TABLE LENGTH 

LRTABL LOCKE.D RECORD TABLE 
LRTABLCLRTLEN) LOCKED RECORD TABLE. 

NRERLE 
o NUMbER OF RESERVED RECORD LOCK ENTRY SPACtS 

Figure D-6. Sample Record Lock Table 
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• 
* 
* 
* .. .. .. 
tt 

tt 

PROCESSOR CONTROL TABLE 

THE PROCESSOR CONTROL TABLE IS USED TO DEFINE THE ADDRESSES 
OF THE REQUEST PROCESSOR CONTROL TABLES. THE FIRST wORD OF 
THE TARLE CONTAINS THE ADDRESS OF THE TAaLE TO ~E USED FOR 
PROCESSING SERIALLY EXECUTED REQUESTS. THE REMAINING WORDS 
CONTAIN THE ADDRESSES OF TABLES TO BE FOR PROCESSING REEN­
TRANTLY EXECUTABLE REQU~STS. IN FM LOGICAL UNIT NUMBER ORDER 

ENT PCTABL PROCESSOR CONTROL TABLE 

PCTA~L ADC 
ADC 
ADC 

RPCTO-l 
RPCTl-l 
RPCT2-1 

SERIAL PROCESSING CONTROL TARLE 
REENTRANT PROCEsSING CONTROL TARLE. 
REENTRANT PROCESSING CONTROL TARLE, 

NO. 1 
NO.2 

EQU LENSCR(20) LENGTH OF SCRATCH AREA OF RPC TARLE 

RPCTO 

tt 

* RPCTI 

SPC 
NUM 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADe 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
SPC 
8ZS 

NUM 
ACC 
ADC 
AOC 
ADC 
ADC 
ADC 
Anc 
AOC 
ADC 
ADC 
ADC 
ACC 
ADC 
ADC 
ADC 
ADC 
ACC 
AOC 
AOC 
ADC 
AOC 
ADC 
ADC 
BlS 

SERIAL PROCESSING CONTROL TARLt 
1 
o 
o 
o 
o 
o 
o 
$5400 
o 
o 
o 
,') 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
RPSCO(LENSCR) 

1. RPLOGU - LU NO. OF MM DEVICE 
2. RPAREO - ACTIVE REQUEST FLAG, 0 IF NONE 
3. RPWAIT - START OF WAITING REa. QUEUE, 
4. RPRLEV - REQUEST PRIORITY LEVEL (CUR REO) 
5. RPRBF4 - REQBUF ADDREsS - FIRST FOUR WOHDS 
6. RPLTEA - LOCK TABLE ENTRY ADD~ESS (ARSOLUTE) 
7. RPRTNJ - RETURN JUMP TO XQT PROCESSOR 
5. RPPADR - PROCESSOR ADDRESS 
9. RpFCBA - FCB ADDRESS FOR FILE 

10. RPRBMP - REQBUF ADDRESS - MAIN PART 
11. RPPFPl - REQUEST PARAMETER ADDRESs, FIRST+l 
12. pppFp2 - REQUEST PARAMETER ADDREss. FI~ST+2 
13. RpPFP3 - REQUEST PARAMETER ADDRESS. FIRST+3 
14. RPPFp4 - REQUEST PARAMETER ADDREss. FIRST+4 
15. RPMREQ - MONITOR REQUEST CODE WORD 
16. RPMRPI - COMPLETION ADDRESS 
17. PPMRP2 - THREAD WORD 
18. RPMRP3 - LOGICAL UNIT FOR 1/0 
19. RPMRP4 - NUMBER OF wORDS 
20. RPMRP5 - START CO~E ADDRESS 
21. RPMRP6 - MASS MEMORY ADDRESS, MSB 
22. RPMRP7 - MASS MEMORY ADDRESS. LSB 
23. RPRCPT - CONTROL POINT FOP 1/0 REQUESTS 
24. RPRETN - SAVED RETURN ADDRESS 

SCRATCH AREA OF ~PC TARLE 

REENTRANT'PROCESSING CONTROL TABLE, NO. 

1 1. RPLOGU - LU NO. OF MM DEVICE 
o 2. RPAREa - ACTIVE REQUEST FLAG. 0 IF NONE 
o 3. RP~AIT - START OF WAITING REQ. QUEUE. 
o 4. RPRLEV - REQUEST PRIORITY LEVEL (CUR PEO) 
o S. RPRBF4 - REQAUF ADDRESS - FIRST FOUR WORDS 
o 6. RpLTEA - LOCK TABLE ENTRY ADDREss (ABsOLUTE) 
$5400 7. RPRTNJ - RETURN JUMP TO XQT PROCESSOR 
o 8. RPPAOR - PROCESSOR ADDRESS 
o 9. RPFCBA - FCB ADDREss FOR FILE 
o 10. PPRBMP - REQ8uF ADDRESS - MAIN PART 
o 11. RPPFPl - REQUEST PARAMETER ADDREss. FIRST+l 
o 12. RPPFP2 - REQUEST PARAMETER ADDRESS. FIRST+2 
o 13~ RPPFP3 - REQUEST PARAMETER ADDREss. FIRST+3 
o 14. RPPFP4 - REQUEST PARAMETER ADDREss. FIRST+4 
o 15. RPMREQ - MONITOR REQtJEST CoDE WORD 
o 16. PPMRPI - COMPLETION ADDRESS 
o 17. RPMRP2 - THREAD ~ORD 
o 18. RPMRP3 - LOGICAL UNIT FOR 1/0 
o 19. RPMRP4 - NUMBER OF WORDS 
o 20. RPMRP5 - START CORE ADDRESS 
o 21. RPMRP6 - MASS MEMORY ADDRESS. MSB 
o 22. RPMRP7 - MASS MEMORV ADDPESS. L~B 
o 23. RPRCPT - CONTROL POINT FOR 1/0 REQUESTS 
o 24. RpPETN - SAVED RETURN ADDREss 
RPSCl(LEN~CR) SCRATCH AREA OF RPC TA~LE 

Figure D-7. Sample Processor Control Tables (Sheet 1 of 2) 
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RPCT2 

• 
• 

NU~ 

AOC 
ADC 
ADC 
ADC 
AOC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
ADC 
RZS 

REENTRANT PROCESSING CONTROL TAHLE. NO. 2 

2 
o 
o 
o 
o 
o 
$5400 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
RPSC2(LENSCR) 

1. RPLOGU - LU NO. OF ~M DEVICE 
2. PpAREQ - ACTIVE PEQlJfST FLAG, 0 IF NONE 
3. RPWAIT - START OF WAITING REQ. QUEUE. 
4. RPRLfV - REQUEST PRIORITY LE.VEL (CUR REa) 
5. RPR8F4 - REa~uF ADDRESS - FIRST FOUR WORDS 
6. RPLTEA - LOCK TABLE fNTRY ADDRESS (ABSOLUTE.) 
7. RPRTNJ - RETURN JU~P TO XQT PROCESSOR 
8. RPPADR - PROCESSOR ADDRESS 
9. RPFCBA - FCB ADDRESS FOR FILE 

10. RpRB~P - REQAuF AODRESS - MAIN PART 
11. RPPFP1 REQUEST PARA~ETER ADDREsS. FIPST+1 
12. RPPFP2 - REQUEST PARA~ETER ADDRESS. FIRST+2 
13. RPPFp3 - REQUEST PARAMETER ADDREsS. FI~ST+3 
14. RPPFP4 - REQUEST PARAMETER ADDRESS. FIRST+4 
15. PPMREQ - MONITOR RfaUEST CODE WORD 
16. RPMRPl - COMPLETION ADDRESS 
17. PPMRP2 - THREAD WORD 
1R. RpMRP3 - LOGICAL UNIT FOR 1/0 
19. RPMRP4 - NUMBER OF WORDS 
20. PP~RP5 START COPE ADDRESS 
21. PPMRP6 - MASS MEMORY ADDRESS. MSR 
22. RPMRP7 - MASS MEMORy ADDRESS. LSB 
23. RPRCPT - CONTROL POINT FOR 1/0 REQUESTS 
24. RPRETN - SAVED RETURN ADDRESS 

SCRATCH AREA OF RPC TARLE 

Ol:r·'l ~t.to' 3 1. ~PLnr,1J .. LlJ NO. I)~ "' ... OEVTr.~ 

trr ? ~P~QFQ - ACTIVE Rf'U=~T ~L~Gt ~ TF NO~E 
arr ~ ~. ~PWAIT - START OF ~~rTTNG PEr.. QUElJ~. 
~rc: C ft. RP~LFV - PE!)US:ST p~IOqrrY LEVEL cr,lJP. c;,:"). 

~"r ~ 5. RpqnF4 - P~Q~UF aOCQF~~ - FIQST FOUP WC2~S 
Arr ~ ~. ~PLTfA - LOCK TA~LE fNT~Y AODRESS (AR~CLUT~ 
arr .c4~" 7. ~poT~J • ~=TuoN JUMP TO XQT FQo~rSSOR 

!rr ~ A. RpnA~R - PQOCfS~OR ~O~RESS 
~rr ~ q. QPi-r.~A • F~~ AonPfSS FOR FTlE 
arT r t". PP"8 t1P ~ RC'QRtlf' Anf1~~'-;S - ~4IN P"~T 

err ~ 1t. QPPFP! • ~~~U~~T PAqAM[Tf.Q ArOQ~SS. FIRST+l 
arc 12. QP~FP' • Qf~Uf.~T PARAHETEQ ArOPE~S, FI~~T.2 

arr 1~. ~PP~F~ - PEnUEST paqA~ETEP 40DR~SS, FIRsr.~ 
~rr n 14. QPPFP4 R~OU~ST PA~A~~T~Q 4GOR~~S. FIRST.4 
Arc " 1~. ~PW~~~ - Mn~IToq ~~QU~ST cnnE wnp~ 

err ~ 16. RP~QPl - r.OHPlETtON AnO~ESS 

Arr n t7. ~P~QP? - THREAD W090 
arr ~ l~. ~P~RPl - LOGrC~l UNIT FOP llC 
arr ~ 1q. QP~oP4 • NIJ~~~Q OF WOoDS 
err ~ ?". QPNPP~ • ST~P~ COR~ A~np€~~ 

~rr ~ ?t. qp~Pp~ - MASS ~MO~Y A[CPESS. ~S~ 
~rr n ?? QP~QP' • MASS ~~~n~Y ~on~E~~, lS~ 

arc ry ,~. ~P~CP~ - (ONTQOL POINT FOP 110 ~~QU€STS 
~"'r ~ ? ... Rpr.fTN .. SAVED t!ETIJR~1 AOORES~ 
P7~ oCc:'r."1(l~N~rp) "CR~TCI-I A",~a OF' RPr, TA~LF 

Figure 0-7. Sample Processor Control Tables (Sheet 2 of 2) 
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VOLUME LABEL DESCRIPTION E 

The label for a volume is stored in the first sector of the 22 VLBMS2 Sector address of start of 
volume. The entire first sector is reserved for the volume space to be used by file man-
label although only 34 words are used. These 34 words are ager, least significant bits 
defined as follows (word 1 resides in the first physical word 
of the sector): 23 VLASDM Sector address of available 

'-''''' space directory, most signifi-
cant bits 

Word Mnemonic Definition 
24 VLA,SDL Sector address of available 

1 VLFLG1 Volume initialize flag 1 space directory least signifi-

(preset to 140016) cant bits 

2 VLFLG2 Volume initialize flag 2 25 VLASDS Number sectors in available 
,-

(preset to 006016) space directory 

3 VLNAME Volume name, ASCII charac-
26-27 VLLBA Sector address of the largest 

ters 1 and 2 block of space available 
,- (32-bit number) 

4 Volume name, ASCII char- 28 VLWPS Number of words per sector acters 3 and 4 on this volume 
''----

5 Volume name, ASCII char- 29 VLFDD1 Sector address of .the file acters 5 and 6 definition directory, most 

6 Volume name, ASCII char- significant bits 
'-----

acters 7 and 8 30 VLFDD2 Sector address of the file 

7 VLNMBR Volume number (two ASCII definition directory, least 

characters) significant bits 

8-12 VLSER Volume serial number 31 VLMAXF Maximum number of files per-

U 0 ASCII characters) mitted for volume 

32 VLCURF Current number of files 
13-16 VLSEC Volume security code existing on volume 

(eight ASCII characters) 
33 VLNFDB Number of blocks in the file 

"---- 17-20 VLDATE Date of volume creation definition directory 

(eight ASCII characters) 34 VLNXTB Next block available for 
overflow in the file definition 

'- 21 VLBMS1 Sector address of start of directory 
space to be used by file man-
ager, most significallt bits 35-96 Reserved for future use 

'-
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STATUS INDICATOR WORD F 

TABLE F-l. STATUS INDICATOR WORD (istat) 

Requestst 

Bit 
~ ....:l CQ~CQ ~ ~ Ct:I ~ a a ....:l ~~ ...::l ~ ....:l :s a ~ Set E-o ~E-o ~ ~ rz rz aU rtl ~ ~ ~ rz <: <t:~ z 00. ~~ <t: :::::> ::> 00. E-o Cl 00. ~ ~ 
~ ~...::l ~ 0 ~ ...::l E-oCl Z Cl ...:l E-t oa <t: E-o Cl ...::l :s 
~ ...::l~ 0.. ~ 0 z ~o.. ~ ~ 0 :::::> ~ ~ 0.. ~ 0 
U UCl 0 U ~ :::::> 0::> ~ ~ > 0.. ~ ~ 0 => 0 U 

0 7 9 25 7 7 

1 8 8 8 8 33 

2 10 17 27 51 28 28 28 28 

3 18 26 53 

4 34 37 37 

5 1 1 1, 11, 1 1 1 1 1 1 1 1 1 1 1 1 
or or or or or or or or or or or or or or or 
11 11 12 11 11 11 11 11 11 11 11 11 11 11 11 

6 38 38 

7 39 39 40 40 41 

8 43 

9 13 35 44 
or 
49 I 

10 2 2 

11 3 14 47 36 50 

12 4 , 15 29 30 31 

13 5 5 5 19 19 19 21, 5 5 24 19 19 19 19 19 19 19 
or or or 22, or or or or or or 
20 20 20 or 23 20 20 20 20 20 20 

14 6 11 11 11 11 11 11 11 11 11 11 11 11 11 11 
or or or or or 
16 32 52 45 46 I 

15 Request rejected 

tThe numbers listed under each request are the status indication numbers, which are defined in table F-2. 
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Status Causes 
Indication Request 

Number Rejection 

1 x 

2 x 

3 x 

4 x 

5 x 

6 x 

7 x 

8 x 

9 x 

10 

11 x 

12 x 

13 x 

F-2 

TABLE F-2. STATUS INDICATION NUMBERS 

Meaning 

A mass memory error occurred. 

The file name/owner string is not unique; that is, there is already a file on this volume with 
the name/owner string specified. 

There is insufficient space in the specified· volume's file definition directory for this file. If 
an unused file is present on the volume, it may be deleted to provide additional directory 
space. The deleted file must have the same scatter code as the new file if the new file is to 
utilize the empty directory entry left by the deleted file (see File Definition Directory, 
appendix B). 

Insufficient mass memory file space exists on the specified volume for the file's records. If 
an unused file exists on the volume, it may be deleted to provide additional file space. 

The volume specified for the file is not mounted and ready. 

The file request is illegal. This implies one or more of the following has occurred: 

• Record length not in the required range 

• Maximum number of records not in the required range 

• Length of one or more keys not in the required range 

• Position of one or more keys not totally within the record 

• Missing key specification (primary key not specified but key 2 is specified; key 2 not 
specified, but keys 1 and 3 are specified, etc.) 

• No keys specified, but indexed file specified 

The file is currently open to one or more users. 

The file could not be located. 

If bit 15 is zero, this file is currently open to another user, but this causes no apparent 
problem. 

If bit 15 is set, one of the following has occurred: 

• File request was to open for compression and some other user currently has file open. 
(Request may be retried after a delay.) 

• File request was to open for record access with file lock and some other user currently 
has file open. (Request may be retried after a delay.) 

• File is already open to this user. 

If bit 15 is zero, the file was locked as a part of this OPENFL request. If bit 15 is set, the 
file was locked at the time this request was made. 

File manager data structures on mass memory or in main memory contain one or more errors. 
(Both bit 5 and bit 14 of istat are set when this has occurred.) 

A mass memory error occurred. This error may have occurred when the file was previously 
open and record recovery was not possible because of the timing of the failure. (Refer to 
appendix K.) If the bit 5 error indication is not accompanied by a MASS MEMORY I/O mes­
sage on the comment device, the error occurred when the file was previously open. In this 
case it may be possible to manually restore the file on mass memory by use of ODEBUG. 
Otherwise, it is necessary to delete and recreate the file. 

This OPENFL request is for record access, not file compression. When the file was last 
closed, a compression had been initiated but not completed. This compression must be com­
pleted before the file can be opened for record access. 
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TABLE F-2. STATUS INDICATION NUMBERS (Cont'd) 

Status Causes 
Indication Request Meaning 

Number Rejection 

14 x The maximum number of concurrent open files permitted a single user has already been 
granted to this user. 

15 x The maximum number of open file permits that can be granted to all users in the system has 
been obtained. In this case, if bit 11 of istat is zero, the request may be retried after a delay. 

16 x Illegal request. This implies one or more of the following has occurred: 

• Value of idata(14) is invalid. 

• Indexed file and idata(13) exceeds the number of keys for the file. 

• Definition of idata(13), idata(14), idata(15) is inconsistent. 

• File control block storage specified within user area; insufficient number of file control 
block words were specified. 

17 The file was unlocked by the close file request. 

18 A set of locked records was unlocked by the close file request. (These records were initially 
locked by the requestor of the close.) 

19 x The file request buffer (reqbuf) was altered by the user before this file request. 

20 x The file was closed by executive forced file close due to hardware failure or operator shut-
down of the volume. 

21 x The first word of array volnam is nonzero and the specified volume is not mounted and ready. 

22 x The first word of array volnam is zero and the file request buffer (reqbuf) was altered by the 
user before the retrieve file control block request. 

23 x The first word of array volnam is zero and the file was closed by executive forced file close 
due to hardware failure or operator shutdown of the volume. 

24 x The first word of array volnam is nonzero and the drive specified by vlunit already has a 
volume enabled. 

25 x The file is currently open to another user. 

26 x Record locking was indicated when the file was open. 

27 x The file is not currently locked by the user. 

28 The file is currently locked by this user. 

29 x The file control block index is out of range for the specified volume. (This includes the case 
of a file control block index equal to 1 and no files created on the volume.) 

30 Insufficient room exists in the file to store all numrec records (see reqbuf(15». 

31 x Insufficient room exists in the file to store the record. 

32 z The file control block index not a positive integer. 

33 x Th~ first word of array volnam is nonzero, and the volnam array does not match the name on 
the volume label. 

34 x The primary key value is not unique; that is, a record already exists in the file with the 
primary key value specified in the request. 

35 x The primary key value contained in the record is not the same as that in the keyval array. 

36 x There is insufficient room in the key index structure to store the keys. 
but it cannot be retrieved by key value. 

The record was stored, 
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TABLE F-2. STATUS INDICATION NUMBERS (Cont'd) 

Status Causes 
Indication Request Meaning 

Number Rejection 

37 Retrieval was by relative record number and one or more of the records are ·marked as 
deleted. The contents of the deleted records have been stored in the buffer recbuf. By 
testing the first word of each record, the user may determine which records are deleted 
records. The first word of a deleted record has the value of the external FMRDEL. (See File 
Identification, section 1; Main-Memory-Resident Volume Description Parameters, appendix B; 
and figure 2-10.) 

38 x Record locking was requested, but the maximum number of record 10,cks in the system are 
currently in use. (The request may be retried after a delay.) 

39 x The record is locked by another user. (The request may be delayed and retried if care is 
taken to avoid the situation described in the note in Update Protection, section 1.) 

40 x Neither the file nor the records to be updated are locked. 

41 x An end-of-file has been reached. The file should now be closed. 

42 End-of-file is reached before the number of records specified could be retrieved. At least 
one record was retrieved if bit 15 is zero. End-of-file indication implies an insufficient num-
ber of records in the file to satisfy the conditions specified in recspc array. If retrieval is by 
key value, no record in the file has a key value greater than or equal to the key value speci-
fied by the user. If retrieval is by relative record number, there are not enough records in 
the file starting at the record number in recspc to retrieve the number records specified in 
the OPENFL request. If end-of-file is reached before any records were retrieved, bit 15 is 
also set. 

43 End-of-file is reached before the number of records specified in the OPENFL request could 
be retrieved. At least one record was retrieved if bit 15 is zero. 

If end-of-file is reached before any records are retrieved, bit 15 is also set. 

D 44 Record retrieval was by key value. The key value specified, ks' does not equal kr' the key 
value retrieved. 

To test whether or not a record for key value k is in the file, it is necessary to test for the 
simultarieous setting of bits 8 and 15 as well ass testing for the setting of bit 9. (See status 
indication number 42.) 

45 x The preceding retrieval was by key value and more than one record was retrieved. The num-
ber of records retrieved is governed by the preceding OPENFL request. The OPENFL request 
gives an error indication if record locking or file locking is specified for access by key value 
and the number of records specified is greater than one. However, the UPDREC request can 
be made with no lock indication in the preceding OPENFL request if the file is locked be-
tween the OPENFL request and the UPDREC request. In this case the previous OPENFL 
request would give no error indication if the number of records specified exceeds one. It is in 
this way that this error indication can be generated. 

46 x More than one record was retrieved by the retrieval preceding the DELREC call. 

47 x Insufficient file definition directory space exists for the file's new name. (Renam ing the file 
does make available the directory entry space previously used for this file, but the new name/ 
owner string does not hash into that space. Refer to File Definition Directory, appendix B for 
further information on the directory.) 

48 x Neither the file nor the record to be deleted is locked. 

49 x The relative record number was specified in recspc as (0,0). 

50 x The file manager is unable to delete one or more of the record's key values from the key 
index structure because one or more errors exist in the file's key index structure. 

51 Operation is illegal for indexed files; legal only for sequential files. 

52 x The file header sector contains an error. 

B 53 x New number of records is either greater than the number defined for the file, is zero, is 
negative, or is less than the number of records currently stored in the file. 
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· REENTRANT /SERIAL REQUEST PROCESSORS G 

TABLE G-l. REENTRANT/SERIAL REQUEST PROCESSORS 

File Reentrant Serial Two Distinct Processors: Reentrant Processor 
Request Processor Processor for Access by Relative Record Number; Serial 

Mnemonic Processor for Access by Key Value 

CREATE X 

CLEAR X 

DELETE X 

OPENFL X 

CLOSFL X 

LOKFIL X 

UNFIL X 

GETFCB X 

UPDFCB X 

RENAME X 

REDUCE X 

VOLUSE X 

PUTS X 

WRITER X 

READR X 

GETS X 

UPDREC X 

DELREC X 

COMFIL X 
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ADDITION OF FILE SPACE. TO AN INSTALLED SYSTEM H 

If more record space is needed for a given file, a new file 
may be created with additional records permitted. Records 
from the old file may then be retrieved from the old file and 
stored into the new file. The old file may then be deleted. 

If the file definition directory for a volume is full, but more 
space exists on the volume on which file records could be 
stored, the following steps may be taken to increase the 
number of files the volume can hold (these steps are an 
alternative to rebuilding the system): 

1. Save the files on an external medium. 

96768040 A 

2. Modify the volume label (appendix E). For the system 
volume, the utility ODE BUG may be used (refer to the 
MSOS Reference Manual). For a nonsystem volume, a 
file manager utility INIT can be used (refer to the ITOS 
Reference Manual). 

3. Restore the files to the volume. 

If more file space is needed than is physically available in 
the system, more mass storage may be purchased from your 
Control Data representative (refer to the MSOS Ordering 
Bulletin). 
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SUMMARY OF FILE MANAGER REQUEST CALLS 

TABLE 1-1. SUMMARY OF FILE MANAGER REQUESTS: MNEMONICS DEFINITIONS, FILE OPEN/CLOSE REQUIREMENTS 

File must File must Record 
Mnemonic Request Description be open to be closed to File lock lock or 

required file lock requestor all users 
required 

CREATE Create a file 

CLEAR Delete all records 
in a file X 

DELETE Delete a file X 

OPENFL Obtain permission 
to access file 
(open file) 

CLOSFL Relinquish permis-
sion to access file 
(close file) X 

LOKFIL Prevent other users 
from obtaining file 
access permits 
(lock file) X 

UNLFIL Allow other users 
to obtain access 
permits for previ-
ously locked file 
(unlock file) X X 

GETFCB Retrieve file con-
trol block t 

~ 

UPDFCB Update file con-
trol block t 

RENAME Modify file name/ 
owner string X 

REDUCE Reduce number of 
records in files X I 

VOL USE Enable/disable use 
of volume 

PUTS Store new record(s) 
in nonindexed file X 

WRITER Store new indexed 
record X 

READR Retrieve specific 
record(s) X 

GETS Retrieve next 
record(s) X 

UPDREC Update retrieved 
record(s) X X 

DELREC Delete a record X X 

COMFIL Compress a file X X 

tThe file must be open only if the file is specified by referencing a request buffer for a particular open file. 
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TABLE 1-2. SUMMARY OF FILE MANAGER REQUEST CALLING LISTS 

Size of Minimum size 
Mnemonic Calling List 

idata array of recbuf 
array 

CREATE reqbuf, ida ta,ista t 24 -
CLEAR reqbuf,idata,istat 12 -

DELETE reqbuf,idata,istat 12 -
OPE NFL reqbuf, ida ta, ista t 15 -

CLOSFL reqbuf,istat - -
LOKFIL reqbuf,istat - -.. 
UNLFIL reqbuf,istat - -
GETFCB reqbuf, volnam,index,fcbbfr ,istat - -
UPDFCB reqbuf,volnam,index,fcbbfr,istat - -

RENAME reqbuf,idata,newnam,istat 12 -

I REDUCE reqbuf,idata,istat 14 -

VOL USE regbuf, volnam, vlunit,istat - -
PUTS reqbuf ,recbuf ,num rec, istat - base1

t +2 

WRITER reqbuf ,recbuf ,keyval, ista t - base/ 

READR reqbuf ,recbuf ,recspc ,istat - base2
t 

GETS reqbuf,recbuf,keyval,istat - base2
tt 

UPDREC reqbuf, recbuf, is ta t - base2
tt 

DELREC reqbuf ,recbuf, ista t - base2
tt 

COMFIL reqbuf, recbuf, ista t - base2
tt +4 

t Basel is the number of words required for the records accessed. For sector-aligned records, basel must include any 
unused words in a sector intersected by an accessed record. (For sector-aligned records, basel is a multiple of sector 
length.) 

tt Base~ is the number of words required for the records accessed. For sector-aligned records, base
lt 

must include any 
unus d words between accessed records, but base2 does not include unused words following the la record accessed. 

TABLE 1-3. CONSTANT-SIZED ARRAYS 

Parameter Number of Wordst 

reqbuf 24 

volnam 4 

index 1 

fcbbfr 96 

newnam 8 

vlunit 1 

numrec 1 

tConstant for all requests using parameter. 
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Request 

All that 
specify idata 

CREATE 

OPENFL 

REDUCE 
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TABLE 1-4. SUMMARY OF idata ARRAY (INITIAL VALUES) 

Word 

1-4 

5-8 

9-12 

13 

14,15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

13 

14 

15 

13-14 

File name 

File owner 

Definition 

Name of volume (idata(9) may initially be 000016 or 202016 for 
CLEAR,DELETE,OPENFL, or RENAME) 

Record length in bytes 

Number of records in file 

File type 

15 14 13 8 1 0 

I I ~ ~1 
sector-~ 
aligned 
records 

Records 
presented 
in order with 
respect to 
primary key 

Length of key 1 (bytes) 

Byte position, key 1 

Length of key 2 (bytes) 

Byte position, key 2 

Length of key 3 (bytes) 

Byte position, key 3 

Length of key 4 (bytes) 

Byte position, key 4 

Access options: 

R 
Value 

o 

1 

2 

3 

4 

Other 

I Lindexed 
binary data 

o 
. R I 
LRetrieval 

method 

Retrieval 
Method 

Relative 
record no. 

Key 1 

Key 2 

Key 3 

Key 4 

Invalid 

Number of records to retrieve or compress per call 
(see figure 1-5) 

Lock indicator 

o No locking 

> 0 Record locking 

< 0 File lock 

New number of records in file 
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Request 

PUTS 

WRITER 

READR 

GETS 

CLEAR, 
DELETE, 
OPENFL, 
RENAME, 
REDUCE 

1-4 

TABLE 1-5. NUMBER OF RECORDS ACCESSED 
BY INDIVIDUAL REQUESTS 

Request Number of Records 
Retrieved or Written t 

WRITER One 

PUTS Number specified in PUTS request 

READR One, if access is by key value 

Number specified in OPENFL request 
otherwise 

GETS Number specified in OPENFL request 
(must equal 1 if access is by key value and 
record locking or file locking is specified) 

COMFIL Number specified in OPENFL request 
(must equal 1 for indexed file) 

UPDREC Number of records retrieved by the pre-
ceding READR or GETS request (must 
equal 1 if preceding retrieval was by key 
value) 

DELREC One 

tThis assumes sufficient space for storage and suffi-
cient index structure space if needed. 

TABLE 1-6. VALUES STORED BY FILE MANAGER AVAILABLE TO USER 
ON COMPLETION OF REQUEST 

For key value 

reqbuf(16) access only 
reqbuf(15) reqbuf(17) 

keyval recspc 
Array Array 

Number of Relative record 
records num ber, first - -
stored record stored 

Number of Rela tive record 
records num ber of rec- - -
stored ord stored 

Number of Relative record Left-justified 
records num ber, first - key value of 
retrieved record stored record retrieved 

Number of Relative record Left-justified 
records number, first key value of -retrieved record retrieved last record 

retrieved 

- - - -

idata(9) 
idata(12) 

-

-

-

-

Name of volume 
on which file was 
found 
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SYSTEM FAILURE AND JOB PROCESSOR ERROR MESSAGES 
RELATED TO IMPROPER USE OF FILE MANAGER 

J 

SYSTEM FAILURE 
A foreground program that does not run under ITOS control 
can cause a system hang if the file manager detects an 
illegal overlapping of parameters in a request calling list. 
For example, if the record buffer and the request buffer 
overlap, this is illegal. When an illegal overlap is detected, 
the file manager transfers control to the main-memory­
resident program, SYFAIL. Program SYFAIL saves register 
values and hangs on a 18FF 16 instruction. 

NOTE 

A foreground program that runs in parti­
tioned memory under ITOS control and 
contains a parameter overlap error is 
aborted by ITOS and does not cause a 
system hang. 
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JOB PROCESSOR ERROR 
MESSAGES 

Error message JP02 is printed by the job processor on the 
system main console when a background program attempts 
execution of one of the following: 

• A file manager request with parameters in the calling 
list that overlap illegally (for example, record buffer 
and request buffer overlap). 

• A file manager request with a parameter in protected 
main memory such that the file manager can store into 
that parameter. (For example, a background program 
with the request buffer in protected main memory 
would result in a JP02 error.) 
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RECOVERY TECHNIQUES K 

- Po,"{' 

The following technique is used to prevent loss of new 
records at the time of system failure. When a file closed to 
all users is initially opened, the file manager modifies the 
file's control information on mass memory to reflect the 
open state of the file. Each time the file manager wri tes a 
set of records to mass memory, the file manager stores a 
two-word end-of-file code (as defined by FMEOFC; see 
Main-Memory-Resident File Manager Operation Installation 
Parameters, appendix D) into the next record space fol­
lowing the written records. The current number of records 
in a file is periodically updated in the file control infor­
mation on mass memory as new records are added to the 
file. Whenever a file is closed to the last of a set of file 
users, the file's control information on mass memory is 
updated to reflect the current number of records in the file 
and to reflect the closed state of the file. 

If the system fails while a file is open, the next time the file 
is opened for use the file manager detects that the file was 
left in an open state. The file's record space is then scanned 
for an end-of-file. The scan com mences with the first 
record space following the space required for the number of 
records recorded in the file's file control block (FCB) 
(appendix B) on mass memory. The length of the scan is 
determined by the system parameter that specifies the 
number of new records between periodic FCB updates. If an 
end-of-file is found, the current number of records is 
updated in the file control information, thus recovering the 
last new records. If the system fails during a transfer of 
new records to the file so that no end-of-file can be found 
upon the next open of the file, these records cannot be 
recovered. The existence of such irrecoverable data is 
indicated to the opening user. (See error indication 12, 
appendix F.) 

A similar procedure provides for the recovery of the key 
index structure accompanying an indexed file. 

There is also a procedure to prevent loss of records if a 
system failure occurs during file compression. File com­
pression is described in Compress File (COMFIL), section 2. 
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When a file is opened for compression, the file's control 
information is modified on mass memory to reflect the 
open-for-compression state of the file. As each set of 
compressed records is written to mass memory, the number 
of records processed and a two-word end-of-file is written 
to mass memory in the next record space following the 
compressed records. Periodically, the file's control infor­
mation on mass memory is updated to contain the number of 
original file records processed and the net number of 
compressed records. When the compression is completed, 
the file's control information is updated on mass memory to 
reflect the new current number of records in the file and to 
delete the compression-in-progress status. If the system 
fails before completion of the compression, the file manager 
detects the previous compression-in-progress state when the 
file is next opened. 

If the system fails during file compression, file compression 
can be resumed when a compression request is made by a 
user. The file manager locates the number of records 
processed and the end-of-file written within the file's record 
space. It uses the number of records processed to resume 
the compression process. However, if the system failure 
occurs during a transfer of compressed records to the file so 
that the end-of-file is not transferred to mass memory, 
completion of compression is not possible. The existence of 
such irrecoverable data is indicated to the opening user. 
(See error indication 12, appendix F.) 

The techniques described above are not utilized if the file 
was opened for special processing or if the file. If the file is 
a binary data file, the file control information on mass 
memory is updated on mass memory as each set of one or 
more new records is added to the file; thus, if a system 
failure occurs while the file is open, no special recovery 
techniques are needed to prevent loss of records. If a file is 
open for special processing, the file control information on 
mass memory is not periodically updated as new records are 
added to the file. Further, no special record recovery 
techniques are used when a file is first opened for processing 
following a system failure that occurred while the file was 
open for special processing. 
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STORAGE OF FILE CONTROL BLOCKS WITHIN USER SPACE L 

As specified in the File Control Block Table, appendix B, a 
portion of a file's file control block (FCB) must be main­
memory-resident whenever the file is open. In most systems 
that include the file manager, users usually elect to let the 
file manager store main memory FCBs in file manager space 
as described in Main-Memory-Resident File Control Block 
Tables, appendix D. However, in systems including ITOS, 
terminal users and background programs may wish to store 
FCBs in user space to conserve main memory resources. 
FCB words stored in user space are stored in a buffer within 
the user's program. To cause FCB words to be stored in user 
space, the user must specify this storage when making the 
OPENFL request. Instead of initializing the request buffer 
in the OPENFL calling list to all zeroes as described in Open 
File (OPENFL), section 2, the request buffer is initialized as 
follows: 

Request 
Buffer 
Word 

1-9 

10 

11-12 

Definition 

All binary zeroes 

Location of buffer to contain FCB 
header and FCB words 

All binary zeroes 14-24 

words needed by the file manager; that 
is, 27 words {including file control block 
header} for an indexed file or 15 words 
(including FCB header) for a sequential 
file. or 

Number of words (not including five-word 
header) to be retrieved from the FCB and 
stored in the user's FCB buffer if more 
than the minimum number of words are 
to be stored into buffer. (Buffer must 
allow room for 5-word header in addition 
to words retrieved from the file control 
block.) 

NOTE 

If word 13 of the request 
buffer is nonzero but less 
than the minimum number 
of words required by the file 
manager, the OPENFL re­
quest is rejected with 
bits 14 and 15 of the status 
indicator word set. 

All binary zeroes 

13 Zero, if FCB buffer within user space 
is to contain the minimum number of 

A FORTRAN example of FCB storage within user space is 
shown in figure L-1. 
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nTMENSION NBUf(24),NDATA(13) 
C FILE N I S INDEXED. RESERVE 22 WORDS fOR fCB. 5 WORDS FOR FeB HEADER. 

I~TEGE~ fCBBfR(27) 
DATA NDATA l'fiLE N SGWILLIA','VOLUME 1'.1.1.11 
DATA NBUF' 124*0/ 

C STORE ABSOLUTE AOO~ESS Of FCBBfR INTO REQBUf(lO) 
C LOA =~fC8BfR 

ASSEM $COOO,+fCBBfR 
C STA+ NBUF+9 

ASSEM $6400, +NBUF(10) 
CALL OPE NfL (NdUf.NDATA,NSTAT) 
IF' (NSTAT.LT.O) GO TO ~700 

Figure L-1. FCB Storage Within User Space (FORTRAN Example) 
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fILE SPACE MANAGEMENT M 

Each volume containing file space contains an allocatable 
file space directory. The location and maximum size of this 
directory are given by words 8 through 10 (VIASDM, VIASDL 
and VIASDS) of the volume information table for this 
volume. (Refer to Mass :\1emory Units Table; Volume 
InfOl''llation Tables, appendix D, and figure D-4.) On the 
system volume, the allocatable space directory begins at 

a .\tAXSEC+1. On all other volumes, the directory begins 
D immediately following the volume label. 

Each entry in the directory corresponds to a block of 
available file space. An entry consists of four words defined 
as follows: 

Words 

I, 2 

3,4 

Contents 

Size of this block of a vailable space 
(a 32-bit number) 

First sector of this block 
(a 32-bit number) 

The value FFFElh is stored in the word following the last 
entry in the direcrory. 

The system volume is initialized by the SPACE program. All 
other volumes are initialized by the file manager utilities. 
At the time of initialization, there is one entry in the 
directory. 

The maximum number of entries in the directory is 
determined at the time of system installation. The 
maximum number of entries needed would occur when the 
following situation develops: 

L The maximum number of files for this volume have been 
defined with a remaining block of available space at the 
end of the defined files. 

2. Every other file is deleted, leaving an available block of 
space between each pair of remaining files. Thus the 
maximum number of entries is: 

The maximum size of the directory in sectors is: 

rrVIM~XFl entries x 4 words 1 seclorl 
--entrY x 96 words 

= rrVIM~XF 1 x ~l sectors 

rVIMAxFl 
4B sectors 
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This size is stored in VIASDS, word 10, of the volume 
information table (see figure D-4). Words 6, 7, 11, and 12 of 
the volume information table also refer to the available 
space directory (see figure D-4). 

File space is allocated by reserving n+l sectors each 
time n sectors of file space are needed. The extra sector 
is reserved for the header sector that precedes each file . 

... The header sector has the following format: 

Word 

2-3 

4-5 

6 
Time 
of file 7 
space 
alloca- 8 
tion 

9 

10-13 

Description 

Header identifier containing the ASCII 
characters AL (equal to 41 4C 16) 

Size of this file in sectors (including 
the header sector), a 32-bit number 

Starting sector of this block of allo­
ca ted space (a pointer to the header 
sector), a 32-bit number 

Year (two ASCII characters) 

Month (two ASCII characters) 

Day (two ASCII characters) 

Time (binary representation of the four­
digit decimal 24-hour time in hours and 
minutes as retrieved from the SYSDAT 
word HORMIN) 

File owner (eight ASCII characters) 

Using the information in the header sector for each existing 
file, a mass storage accounting program could be written. 

Available space is managed as follows. When a file is added, 
the first available block of sufficient size is used. The 
directory entry for this block of available space is modified 
to reduce the number of available sectors in this block by 
the number of sectors allocated. This may temporarily 
result in an entry in the directory referencing a block of 
zero length. When a file is deleted, the number of sectors 
released is added to the available space directory either by 
inserting a new entry in the directory or by adding the 
number of newly released sectors to the number of sectors 
in an adjacent available space. At the time of file release, 
the available space directory is compressed so that any 
entries for zero length blocks are deleted and any entries for 
adjacent blocks are combined. 
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Addition of file space H-l 
Arrays 

constant sized 1-2 
idata 1-3 

Automatic volume 
checking 1-5, 1-8 
disabling 1-8 

CLEAR 
clear file 2-3 

CLOSFL 
I close file 2-6.1, 2-7 

COMFIL 
compress file 2-26, 2-27 

Control block 
get file (GETFCB) 2-8, 2-9, 2-10 
rename file (RENAME) 2-12, 2-13 
update file (UPDFCB) 2-10, 2-12 

CREATE 
create file 2-1, 2-2, 2-3 

DELETE 
delete file 2-4 

DELREC 
delete record 2-25, 2-26 

Diminishing file space H-l 
Disable volume 1-5, 1-8, 2-13 
DISMNT system ordinal 1-8 

Enable volume 1-5, 2-13 
End-of-file 1-5 
Error messages J-l 
Expanding file space H-l 

File control block 
get file (GETFCB) 2-8, 2-9, 2-10 
index allocation table B-5 
main-memory-resident D-l, D-2 
rename file (RENAME) 2-12, 2-13 
storage L-l 
table B-2, B-4, B-5 
update file (UPDFCB) 2-10, 2-12 

File definition directory (FDD) B-1, B-2 
structure B-3 

File identification 1-3 
File manager 

entry point SYSDAT D-l 
error messages J-l 
file storage 1-1 
functions 1-1 
installa tion param eters D-l 
interceptor module 1-4, 1-5 
key storage 1-1 
locking 1-4 
organization of modules 1-1 
recovery K-l 
request call summary I-I, 1-2 
support of existing software 1-1 
system failure J-l 
unlocking 1-4 
use of mass memory 1-1 
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INDEX 

File open/close 1-4 
requirements I-I 

File request 
request buffer 1-3 
request types 1-3 
status indicator word 1-3, F-l 

File space 
addition H-l 
limits D-3 
management M-l 
use of mass memory 1-1 

File structure 
example B-5, B-7 
location B-1 

File types 
indexed 1-2, 1-3 
sequential 1-1 

FMCEPT reentrant interceptor module 1-4 
FMENTP nonreentrant interceptor module 1-4, 1-5 

GETFCB 
get file 2-8, 2-9, 2-10 

GETS 
retrieve next records 2-18 thru 2-21 

idata array 1-3 
Indexed files 1-2, 1-3 

storage C-l, C-2 
structure 1-1, C-l 

Interceptor modules 
nonreentrant 1-4, 1-5 
reentrant 1-4 

Job processor error messages J-l 

Key index 
control parameters C-l 
example C-2 
information block C-l 
retrieval C-2 
structure 1-1, C-l 

Key storage 
file index structure 1-1, C-l 
limitations 1-5 
pyramid of partitions 1-1 

Limitations 1-5 
LOKFIL 

lock file 2-7, 2-8 

Main-memory-resident 
control block tables D-l, D-2 
description parameters B-1 
installation parameters 0-1 

Mass memory 
addition H-l 
limits 0-3 
management M-l 
space 1-1 
volume information table D-3 
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MNTCHK system ordinal 1-5, 1-8 

Nonreentrant interceptor module FMENTP 1-4, 1-5 

OPENFL 
open file 2-4, 2-5, 2-6 

Processor control tables D-3 
PUTS 

store new records sequentially 2-13, 2-14 
Pyramid of partitions 1-1 

READR 
read specific record 2-16 thru 2-18 

Record accessing requests 
delete record (DELREC) 2-25, 2-26 
individual requests 1-4 
read specific record (READR) 2-16 thru 2-18 
retrieve next records (GETS) 2-18 thru 2-21 
store new indexed record (WRITER) 2-15, 2-16 
store new records sequentially (PUTS) 2-13, 2-14 
store udpated record (UPDREC) 2-21 thru 2-25 

Record 
deletion code 1-5 
lock table D-3 
recovery 1-5, K-l 

REDUCE 
reduce file size 2-12 

Reentrant interceptor module FMCEPT 1-4 
Reentrant requests 1-5, C-l 
Relative record number 1-4 
RENAME 

rename file 2-12, 2-13 
Request calls summary I-I, 1-2 
Request processor 

control tables D-3 
reentrant requests 1-4, 1-5, G-l 
serial request 1-5, G-l 
VOLUSE (enable/disable volume) 1-5 

Serial requests 1-5, G-l 

Index-2 

Sequential files 1-1 
Specification requests 

clear file (CLEAR) 2-3 
close file (CLOSFL) 2-6.1, 2-7 
compress file (COMFIL) 2-26, 2-27 
create file (CREATE) 2-1 thru 2-3 
delete file (DELETE) 2-3, 2-4 
enable/disable volume (VOLUSE) 1-5, 1-8, 2-13 
lock file (LOKFIL) 2-7, 2-8 
open file (OPENFL) 2-4, 2-5, 2-6 
unlock file (UNLFIL) 2-8 

Status indicator word 1-3, F-l 
System executive close 1-4 
System failure J-l 
System ordinals 

DISMNT 1-8 
MNTCHK 1-5, 1-8 

System-reserved words 
end-of-file 1-5 
record deletion code 1-5 

UNLFIL 
unlock file 2-8 

UPDFCB 
update file 2-10, 2-12 

Update protection 1-4 
UPDREC 

store updated record 2-21 thru 2-25 
User control table D-l 

Volume 
checking 1-5, 1-8 
disabling 1-5, 1-8, 2-13 
enabling 1-5, 2-13 
information table D-3 
labeling 1-5, E-l 

VOLUSE 
enable/disable volume 1-5, 1-8, 2-13 

WRITER 
store new indexed record 2-15, 2-16 
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