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05 �r�T�r�~�.�2�1�C� PtC �A�(�1�~�)�,� 
05 rTF'''' -22-23. 

07 ITF.""-22-ALT, 
11 �I�T�E�~�-�2�~� �c�e�~�p� eCCURS C04 �T�r�~�E�S�.� 
�o�~� �I�T�~�"�"�·�2�3� ceMP-2,007SI, 

03 �C�~�R�R�.�2�0�0� �C�~�~�P�,� 

01 GRelJP-3, 
03 �C�~�R�R�-�3�0�0� �e�~�~�p�.� 

01 �G�~�e�U�I�o�J�.�4�l�.� 
02 ITFM.41 pre 99v99. 
C2 �C�~�~�R�-�4�0�C� �C�~�M�P�,� 

01 �A�R�E�.�·�~�A�S�T�E�P�S�·�O�e� �c�e�~�p�,� 

02 CI,,;RH_1cOO, 
02 �C�A�L�e�~�E�T�.� 

03 �S�E�~�-�e�\�t�l�~�R�.� 
03 SET-PRtR. 
Ol SET-eURH. 
03 �S�E�T�-�~�E�)�(�T�.� 

03 SET-GRP. 
01 STATISTICS �e�e�~�p�.� 

02 GRP-STATS.l00 �C�~�~�P�.� 
03 SU T·eTHL. 
03 STAT-ACC. 
03 �S�T�A�T�·�I�~�S�.� 
03 ST.6T-O£I.. 

02 SET.STATS.C002 �c�e�M�~�.� 

03 ST.A T-eTRL. 
03 STAT·NEXT. 
03 STAT-PRIR, 
03 ST.6T· ... £AO. 

02 SET.STATS.COOl �e�e�M�~�.� 
03 STAT-eTRL. 
03 5TA1."I£)(T. 
03 �5�T�A�T�-�P�~�I�R�.� 

03 5TAT .... £AO. 

Figure C-4. COPY Listing Corresponding to Subschema-l for Sample Database (cont.) 

••• 2C2 ••• F)(TENOEO �C�~�S� �S�U�8�S�C�~�E�~�A� DOL. 
11 �S�U�~�S�C�~�£�~�A� �~�A�~�~� IS �M�~�T�A�S�U�~� eF �S�C�~�E�M�A� �S�A�M�~�L�E�S�C�H�E�M�A� 

.: I �C�e�~�p�~�N�E�~�T�S� ARE SPECIFIF.O. 
51 
61 SET rg SET.O. 
7: 
8: �.�A�R�~�A� IS �A�~�E�A�.�2� �C�e�~�p�~�N�~�~�T�S� ARE �S�P�E�t�I�F�I�E�~�.� 

9: 
1 C I 
111 
121 
141 
151 
16: 

�G�P�e�L�~� �~�.�A�~�f� IS �S�E�C�~�N�O�,� �R�E�N�A�~�E�S� GHeuP.41 CBMPeNENTS .ARE 
rTEM-41. 
t1£M·44. 

17: £1\;0 • 
••• �2�1�~� ••• �~�U�~�S�e�H�E�M�'� FILE �e�C�C�U�P�I�~�~� 003 GRANULES • 
••• 215··· II\; �C�~�R�E� �S�U�P�S�C�~�E�M�.�6� �~�E�Q�U�I�R�E�S� OCl ceRE PAGES • 
••• �2�C�~�- •• THERF �~�E�R�~� coco �O�t�.�6�G�~�e�S�T�t�c� MESSAGES • 
•• -2C3 ••• �S�U�~�S�C�H�E�~�A� �G�£�~�E�R�A�T�I�e�"� �C�e�~�P�L�F�'�T�E�.� 

Figure C-5. Subschema-2 DOL and Summary Output for Sample Database 
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foI"IU~r; 8 
eeA ~ES 0 
R~FfCACF~CCH CATA 0 
~AG~'~H~CC~ "(S,1 8 
LrNF'~R~CC8 ~FS,l 4 
F~~Tt~f.F~CC8 ~c~,l 4 
LAST'~EF~CC~ ~ES'l ,. 
GkP!~M~r.C~ ~£S,l 4 
rC~'CHDF~CCA cFS,l 4 
E~~'~A~CCfol ~FS'l 4 
f~R.~F~~C(H ~ES,1" 
PAS~~A~n~cc~ rATA 
A~F.t~~~CC~ ~~S'l. 

~6IJ~!:' ~ 

SET'TA~LES ~[~ 0 
~C::T,,,~~~ FrJl1 C 
SfT fP~ TR t~IJ 1 
SFTtCL.;~R rr.u t= 
S~T."EXT FGllJ :3 
srT!GRj;1 ~r';lJ" 

SFTtC CAT. ~,r,o,c,o 
f::I"tU"'1; 8 

A~FAtTAPLF ~E~ 0 
AJ:;EAI::? DATA , 

~~u~!:' R 
FIReT I;rs 0 
!T~~.ll R~S/1 ~12" 
rTF~t32 RFS / 1 CC31 

El"'U~!r, 4 
C1jRFt'?CO ~E~:,l 4+ 

!-IRUNC ~ 

sl='c~"r RES r.~ 
rTE~'41 Rr.S,l COC4 

~"U~C 4+ 
rT~~f44 R~~,1 CCC4 

P.RUf\'C ,. 
CUR~.4CO wE~,1 4 

~9UI\:C 8 
A~~A,~A~TrRS'C2 RrS ° 

P~UI\:C 4 
CURF'1COC~O? RES,1 ,. 
CALCSFT~C~ nATA c,o,O,o,o 

peu!\'c 8 
STATrSTTC~ QE~ 0 
STATtCTRL E~I,; C 
ST.T'ACC,STATS~EXT ~Gu 1 
ST.T'J"!'ST.T'PRJ~ EQV ~ 
STAT.r~e:L,STA·r''''EAr. Et:l' 3 
SFT'STATS'OCC4 CAT. O,c,o,c 

rr-.:D 

Figure C-6. SYSTEM Corresponding to Subschema-2 for Sample Database 
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APPENDIX D. DATABASE PAGE FORMATS 

This appendix contains Figures 0-1 through 0-5, showing detai Is of the various page formats in an EDMS database. 

0 7 18 I 19 0 2122 3,24 

Word 0 PgTy M 
Page Number W Space Avai lable 

01 F 

Control Set Pointer 

1 
Data l,auP' 

Optional Checksum 

T 
51.1 

Available Space 

l 
Pg Ty - Page Type = 01 for data page, 10 for inventory page, 11 for index page 
MWF - Must-Write Flag 

Figure 0-1. Data Page Format 

0 7 8 15116 171819 122 23124 

Line Number Group Number 
D 

Zero Group Size 
I 

Zero Control Set Pointer 
t 

Data item values - no slack bytes 

Set 1 Next Pointer 

~et 1 Next Pointer 
Set 1 Prior Pointer 

(cont. ) 

where DI is the Delete Indicator: 1 means group has been logically deleted. 

tControl Set Pointer is included only for groups defined with calc or indexed location modes. 

Figure D-2. Data Group Occurrence with Three-Byte Set Pointers 
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31 

I Page 
Header 

31 



0 7 8 151 16 171819 2223 31 

Line NumbE~r Group Number 
0 

Zero Group Size I 

Control Set Pointer 

Data Item Va lues (No slack bytes) 

--
Set 1 Next 

Set' 1 Next (cont.) Set 1 Prior 

Set" 1 Prior (cont.) Zero 

where 01 is the Delete Indicators: 1 means group has been logically deleted. 

Figure 0-3. Data Group Occurrence with Four-Byte Set Pointers 

o 24 31 

Word 0 Page Number Space Avai lable 

Area Number Zero Next Index Page Number for this Level 

2 
Number of Index Entries 

Page Number for First Index Entry on this Page 
on this Page 

~----------------------~------------~----------------------------------T-------------------~ 

3 Page n Index Entry (Assuming 3 byte Key) Page 

n + 1 Index Entry Page n + 2 

Index Entry Page n + 3 Index Entry 

Page n + 676 Index Entry 

511 
Checksum of Page (optional) 

Pg Ty - Page Type = 01 for data page, 10 for inventory page, 11 for index page 
MWF - Must-Write Flag 

Figure 0-4. Index Page Format 
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Word 0 

511 

I I I I 

PgTy M Space Avai lable 
Page Number W (10) 

F 
(always zero) 

Area Number Next Inventory Page Number (this page numbel' + 1) 

Number of Data Pages on this 
Inventory Page t 

Page Number of First Data Page on this 
Inventory Page (page n) 

Space Availablett Space Available Space Avai lable Space Available 
Page n Page n + 1 Page n + 2 Page n + 3 

. 

Space Available Space Available Space Available Space Avai lable 
Page n + 2028 Page n + 2029 Page n + 2030 Page n + 2031 

Checksum of Page (optional) 

Pg Ty - Page Type = 01 for data page, 10 for inventory page, 11 for index poge 
MWF - Must-Write Flag 

t Always 2032 (except for last inventory page). 

l Page 
Header 

tto if page is less than specified percent full; 1 if page is exactly full; >1 = actual space available. 

Figure 0-5. Inventory Page Format 
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APPENDIX E. SEQUENTIAL ~ILE FORMATS 

This Appendix describes the two types of sequential files that are generated and processed by Extended DMS, the 
Journal/Dump fi Ie and the Statistics fi Ie. 

Sequential files of the Journal/Dump format are created by the DBM during user program (journal) and by the dump 
and load utilities (dump format). Journal/Dump files have records in three formats: Begin records, End records, and 
Page-Image records. Figures E·-1 through E-3 illustrate these individual records. Figure E-4 shows a summary of 
the three. 

Statistics files are created by the DBM during program operation. and contain records in four formats: Job ID rec­
ords, Area records, Group recClrds, and Set records. These records are illustrated in Figures E-5 through E-8. 

Word 0 

2 

3 

4 

5 

6 

13 

14 

15 

16 

Byte 0 

0 

0 

0 

area number 

Byte 1 Byte 2 I Byte 3 . 

Record type = 3 Record length = 68 

0 0 I open mode 

Date 

Time 

0 0 I 0 

0 System-Id 

Area-Name 

Account Number 

Checksum 

Figure E-1. Journal/Dump Begin Record 
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Word 0 

2 

3 

4 

5 

6 

13 

14 

15 

16 

Word 0 

2 

3 

4 

5 

6 

N+5 

N+6 

Byte 0 Byte 1 Byte 2 
I 

Byte 3 

0 Record Type = 4 Record Length = 68 

0 0 0 J Close Mode 

Date 

Time 

0 0 0 I 0 

Area Number 0 System-Id 

~ 

Area Name 

Account Number 

Checksum 

Figure E-2. Journal/Dump End Record 

Byte 0 Byte 1 Byte 2 , Byte 3 

0 Record Type 
t 

Record Length 
tt 

Sequence Number 

Date 

Time 

0 0 0 I 0 

Area Number 0 System-Id 

Data Page image N is number of actual data words, does not include empty space. 

Checksum 

tRecord type is 5 for Before- and 6 for After-Image Records. 

ttRecord length varies from 36 bytes (9 words) to 2076 (519 words), since the smallest data page image 
is 2 words, and the largest is 512 words. 

Figure E-3. Journa I/Dump Page- Image Record 
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Word Byte Begin, End Before or After 

0 () MBZt MBZt MBZt 

Record type (3) Record type (4) Record type (=5 before; =6 after) 

2-3 Record length in bytes Record length in bytes Record length in bytes 

1" 0-2 MBZt MBZt 

3 Open mode Close mode Sequence number 

2 0-3 Date Date Date 

3 0-3 Time Time Time 

4 0-3 MBZt MBZt MBZt 

5 0 Area number Area number Area number 

MBZt 
t 

MBZt MBZ 

2-3 System- Id System-Id System- Id 

6-13 Area-name Area-name tt 

14-15 Account number Account number 

16 Checksum Checksum 

where 

t 

Record length (word 0) is that of journal rect:,'d. (Record size varies from 9 to 519 words). 

Open mode (word 1) = 1 for retrieve, 2 for update, 3 for create, 4. for DMSDUMP. 

Close mode (word 1) = 0 for normal, 1 for abnormal. 

Sequence number (word 1) ' .• before start, at -1 ,~:"rJ decrementing; after start, at +1 and incrementing. 

Date (word 2) is binary halfword year an~ binary halfword Julian day. 

Time (word 3) is binary value HHMMTTTT (hour,minute,calculated time approximately milliseconds 
since last minute). 

Word 4 is reserved for use in future enhancements. 

System-Id (word 5) is a twc.,-byte binary value. 

Must be zero. 

ttEach Before/After record conl'oins a data page image in words 6 through N+5, and a checksum in word N+6 
(where N is the number of data words actually stored on the page). 

Figure E-4. Journal/Dump File Format Summary 

B t 0 B t 2 B t 3' Btl 

Word 0 

ye 

I 
ye 

I 
ye I ye 

Record-T ype='1 System-Id 

Binary Year and Day 

2 Binary Time 

Figure E-5. Statisti cs Job Id Record 
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B t 0 ye Btl ye I B t 2 ye I B t 3 ye 

Word 0 Record T ype=2 I Open Mode 
t I Area Number 

Total Page Reads and Writes 

2 Total Groups Accessed 

3 Total Groups Inserted 

4 Total Groups Deleted 

t 1 = Retrieve, 2 = Update, 4 = Create. 

Figure E-6. Area Statistics Record 

B t 0 .Y~ e Btl )y:e B t 2 .ye I B t 3 lYle 

Word 0 Record T ype=3 Group Number 

Total Accesses 

2 Total Inserts 

3 Total Deletes 

Figure E-7. Group Statistics Record 

B t 0 ·Yle I Btl we I B t 2 lyle I B t 3 .y'e 

Word 0 Record Type=4 I I Set Number 

Total FINDN Calls 

2 Total FINDP Calls 

3 Total HEAD and FINDM Calls 

Figure E-S. Set Statistics Records 
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APPENDIX F. ERROR MES~AGES 

This appendix contains error messages generated by the EDMS File Definition Processor, the Database Manager, and 
the EDMS uti lity routines, as follows: 

Source Table 

DMSFDP F-1 

DBM, Data -Dependent F-2 

DBM, Non-Data-Dependent F-3 

DMSINIT F-4 

DMSDUMP F-5 

DMSLOAD F-6 

DMSSUMS F-7 

RPCL F-8 

DMSREST F-9 

APLjEDMS F-10 

Table F-l. DMSFDP Error Messages 

Message Meaning 

***100*** REDUNDANT CLAUS E NOT ALLOWED. A clause other than password, check, ascend-
ing/descending, or condition was repeated in 
a subentry. 

*** 101 *** WITHIN CLAUSE MI! iSING. A schema-DDL group or invert subentry did 
not specify the area that is to contain 

- occurrences. 

***102*** NUMBER CLAUSE IS MISSING. An area, group, or invert subentry did not 
specify a unique identifier for the area or 
group. 

***103*** LOCATION CLAUSE IS MISSING. A group subentry did not specify a location 
mode (direct, calc, indexed, or via) for the 
group. 

***105*** OWNER CLAUSE IS t-, I\lSSING. A set subentry did not identify a group to 
participate as owner. 

***106*** ORDER CLAUSE IS M ISSING. A set subentry did not specify logical sequence 
(first, last, next, or sorted) for set occurrences. 

***107*** INCLUSION CLAUSE IS MISSING. A member subentry did not specify whether in-
clusion of member occurrences in set occurrences 
would be automatic or manual. 

***108*** SELECTION CLAUSE IS MISSING. A member subentry did not specify the method 
(current or location mode of owner) of identi-
fying set occurrences for' inking member 
occurrences. 
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Table F-1. DMSFDP Error Messages (cont.) 

Message 

***109*** DUPLICATES CLAUSE/SUBCLAUSE MISSING. 

***110*** USING SUBCLAUSE MISSING. 

***111 *** COMPONENTS CLAUSE IS MISSING. 

***204*** REDUNDANT OPTION -- ILLEGAL. 

***205*** ILLEGAL OPTION. 

***206*** NOSCHEM OPTION IGNORED -- NO 
SCHEMA DOL. 

***218*** NOSUB OPTION IGNORED -- NO 
SUBSCHEMA DOL. 

***219*** NOCBL OPTION IGNORED -- NO SUB­
SCHEMA DOL OR NO COpy FILE NAME. 

***220*** NOMETA OPTION IGNORED -- NO SUB­
SCHEMA DOL OR NO SYSTEM FILE NAME. 

***221*** NOLIST OPTION IGNORED -- NO SUB­
SCHEMA DOL OR NO SYSTEM OR COpy 
FILE NAMES. 

***301*** SYNTAX ERROR. 

***302*** AREA ENTRY OUT OF ORDER. 

***303*** GROUP ENTRY OUT OF ORDER. 

***304*** ITEM ENTRY OUT OF ORDER. 

***305*** INVERT ENTRY OUT OF ORDER. 

***306*** SET ENTRY OUT OF ORDER. 

***307*** MEMBER SUBENTRY OUT OF ORDER. 

***308*** END ENTRY OUT OF ORDER. 

***309*** ONLY ONE SCHEMA/SUBSCHEMA 
ALLOWED. 

***310*** UNEXPECTED END OF FILE. 
PROCESSING TERMINATED. 

***311*** PRECEDING ENTRY HAS BEEN DIS­
CARDED BECAUSE OF ERRORS. 

138 Appendix F 

Meaning 

Clause was not included in an invert subentry; or 
subclause was not included with calc location 
mode in a group subentry, or with ascending/de­
scending sort keys for a member of a sorted key. 

Calc or indexed location mode in group subentry 
did not name control items. 

A subschema-DDL subschema, area, or group 
entry did not indicate if components were all or 
specified. 

A contro I option was repeated. 

A control card option was not a DMSFDP option. 

A control card option has specified suppression 
of an output that could not have resulted from 
the inputs in any case. 

Any of severa I errors, such as i Ilega I characters, 
misspelling, use ofa reserved word as a name, etc. 

The DOL-required entry/subentry order has be~n 
violated. This may have resulted from an entry 
being discarded for errors. 

More than one was included. 

The last entry processed was not an end entry. 

This may cause succeeding entries to be out of 
order. 



Table F-1. DMSFDP Error Messa~~s (cont.) 

Message Meaning 

***401 *** SYMBOL TOO LONG. A name was more than ~u characters long. 

***402*** ILLEGAL VALUE. An integer value, group number, area number, 
etc. was greater than the specified limits • . 

***404*** NON-UNIQUE AREA NAME. The name specified in a schema-DDL area entry 
duplicated that of another area in the database. 

***405*** NON-UNIQUE GROUP OR SET NAME. The name specified in a schema-DDL group or 
set subentry duplicated the name of a previously 
defi ned g roup, set, or item. 

***406*** UNDEFINED AREA" The area named in a group or invert subentry 
within clo'Jse was not defined in an area entry. 

***407*** TOO MANY CONTROL/SORT KEYS. More than seven keys were specified in a calc or 
indexed location mode specification, or in 
ascending/descending clauses in a member 
subentry • 

***408*** CONTROL ITEM item-name FOR group-name The item identified by item-name was designated 
GROUP IS UNDEFINED. as a control item for location mode of calc or 

indexed, but was not defined in an item subentry 
for the group identified by group-name. 

***409*** GROUP group-name INTERSECTS INDEX/ The page range spec ified for the named group 
OVERFLOW RANGE. overlaps the range of an indexed group or the 

overflow range for the area. 

***410*** MULTIPLE INDEXED GROUPS DEFINED IN Two or more subschema-DOL group subentries 
THE SAME AREA. specified location mode of indexed and the same 

"area-name in the within clauses. 

***411 *** NON··UNIQUE GROUP OR INVERT NUMBER. The integer in a schema-DDL group or invert 
subentry number clause duplicated the number in 
a previous group or invert subentry. 

***412*** UNDEFINED KEY. A retrieve lupdate key in a schema-DDL group 
or item subentry did not match any key specified 
ina password cI ause. 

-

***413*** ITEM NAME DUPLICATES GROUP OR SET The name specified in a schema-DDL item sub-
NAME. entry dupl icated the name of a previously de-

fined set or group. 

***414*** ITEM NAME CANNOT BE UNIQUELY The name specified for an item results in a dupli-
IDENTIFIED. cation even when qualified (two items within the 

same group with the same name). 

***415*** PICTURE AN D TYPE INCONSISTENT. Specifications for picture and type in a schema-
DDL item subentry conflicted (e.g., a numeric 
picture and character type). 

***416*** ILLEGAL CHECK VALUE IN CHECK CLAUSE A check clause in a schema-DDL item subentry 
NUMBER nne contained an illegal value. The nn refers to the 

sequence of input of the clauses. 
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Table F-1. DMSFDP Error Messages (cont.) 

Message Meaning 

***417*** group-name GRO\,.;P SIZE EXCEEDS ONE PAGE •. The combination of items (including occurs) de-
fined for the named group resulted in a group 
size of more than 510 (or 509 if there is a check-
sum) words. 

***418*** ITEM NOT DEFINED IN PRECEDING GROUP. The item designated as secondary index in an in-
vert subentry was not defined in an item subentry 
for the group. 

***419*** MULTIPLE INVERT ENTRIES USE SAME ITEM. The same item was specified as the secondary 
index item in two or more invert subentries. 

***420*** UNDEFINED GROUP. The group identified as owner in a set subentry, 
or as member ina member subentry was not de-
fined in a group entry. 

***421 *** SIZE OF DATA ITEM INDETERMINATE. A schema-DDL item subentry did not include a 
picture clause, and the type clause did not in-
clude or imply an item size •. 

***422*** TRUNCATION. An integer value consisted of more than the 
legal number of digits (e.g., three digits used 
for area number). 

***423*** MANUAL OR OPTIONAL INCLUSION A schema-DDL member subentry specified man-
ILLEGAL FOR SET WHICH GROUP IS VIA. ual or optional automatic inclusion and the group 

location mode is via the set. 

***424*** UNDEFINED ITEM. An item-name specified did not match any name 
specified in an item subentry. 

***425*** SORT ITEM NOT DEFINED IN MEMBER GROUP. An item designated as a set sort key in a member 
subentry was not defined in the group specified 
as member. 

***426*** DATA ITEM NOT DEFINED IN OWNER GROUP. The item for which an alias was specified in a 
member subentry was not defined in the group 
named in the owner subentry. 

***427*** NON-UNIQUE ALIAS. The same item-name was used for two or more 
alias clauses in a member subentry. 

***428*** WARNING -- ALIASES FOR set-name SET The aliases specified in a member subentry did 
INCONSISTENT WITH OWNER'S CONTROLS. not exactly correspond to the control items for 

the owner group. For example, the owner group 
was calc using four items, and only three were 
given aliases. This situation is not illegal, only 
dangerous, and does not interfere with schema 
generation. 

***429*** FILL PCT/OVERFLOW RANGE USED IN AREA No group defined as within the named area had 
area-name WHICH HAS NO INDEXED GROUP. a location mode of indexed, making the fill per-

cent or overflow range specification meaningless. 

***430*** STORAGE/VIA SET set-name UNDEFINED. A schema-DDL group subentry specified the 
named set in a via location mode or in a storage 
subclause, but there was no set entry defining 
the set. 
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Table F-1. DMSFDP Error Messo~es (cont.) 

Message Meaning 

***431 *** STORAGE IS set-·name SET FOR group- The owner group of the named set was defined as 
nome -- AREA CONFLICT. in a different area than the group identi fieJ by 

group-nome, therefore the use of that set as the 
storage set is illegal • . 

***432*** ILLEGAL PICTURE. The character-string in a picture clouse was not 
a legal combination of characters. 

***433*** ITEM SIZE EXCEEDS 255 BYTES PER The total size of the item in the DMS group oc-
OCCURRENCE. . currence would exceed maximum item-size. 

***434*** CHECK ILLEGAL WITH OCCURS OR WHEN A restriction on the use of the check clouse was 
ITEM SIZE EXCEEDS 16 BYTES. violated. 

***435*** CAN'T INVERT ON AN ITEM WHICH OCCURS. An i;em that was defined with on occurs clouse 
was specified as the secondary index item in on 
invert subentry. 

***436*** ITEM WHICH OCCURS CAN'T BE CONTRO~ An item defined with on occurs clouse was desig-
KEY. noted as a set sort key. 

***437*** GROUP group-nome CONTROL ITEM item- The named item, specified as the control item in 
name ILLEGAL OCCURS. a location mode using-subclause for the named 

group, was defined with on occurs clouse. 

***438*** MEMBER group-nome IN SET set-name NEEDS The named set was defined as sorted, but the 
SORT KEYS. member subentry designating the named group 

did not include ascending/descending clauses. 

***439*** INCONSISTENT SORT KEY TYPE/SIZE FOR The items specified as sort keys in member sub-
MEMBERS OF set-"ame SET. entries for two or more groups did not correspond. 

***440*** GROUP NUMBER USED AS SORT KEY ON set- The order clause for the named set specified 
nome SET WHICH HAS BUT ONE MEMBER. sorted with group number as major or minor, but 

only one group was identified as a memi:Jer of the 
set. 

***441 *** OCCURRENCE SEI'..ECTION MUST BE CURRENT The set occurrence selection clouse in a member 
FOR AREA OWNER, OR FOR SETS ORDERED subentry "iolated one of the indicated restrictions. 
NEXT OR PRIOR. 

***442*** MEMBER NOT IN AREA WHICH OWNS THIS SET. Area-is-owner was specified for t~ e set and a 
group designated as a member was not defined as 
within the area. 

***443*** STORAGE IS set-nclme SET FOR group-nome -- The named set was identified as the storage set 
NOT MEMBER. in the group subentry defining the named group, 

but the group was not identified in a member 
subentry for the set . 

. . 
***444*** GROUP CANNOT PARTICIPATE MORE THAN A group was designated as both a member and an 

ONCE IN SINGLE SET. owner or as a member twi ce in the same set entry. 

***446*** MEMBER group'-name OF set-name SET GIVES The member subentry for the named group inc I uded 
ALIAS FOR item-nejlme -- NOT CONTROL an alias subclause for an item that was not a 
ITEM. control item for the owner of the named set. 
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Table F-l. DMSFDP Error Messages (cont.) 

Message Meaning 

***447*** STORAGE MASTER FOR GROUP group-name The page range for the owner of the set specified 
NOT IN INDEXED DATA RANGE -- MUST BE. in a storage subclause for the named group was 

not within the range specified for the area's in-
dexed group. 

***448>*** NO STORAGE SET SUPPLIED FOR GROUP The group subentry for the named group included 
group-nome. a storage subclause, but the specified set was 

not defined in a set entry. 

**·"'449*** MEMBER group-name OF set-nome SET The member subentry for the named group in the 
NEEDS UNIQUE OWNER. named set specified location mode of owner for 

set occurrence selection, but the owner's loca-
tion mode does not provide uniqueness. 

***450*** ILLEGAL RANGE IN CHECK CLAUSE Range of values specified in improper order. 
NUMBER nn. (I. E. LO > HI). The nn refers to sequence of input of the clauses. 

***451*** MUST HAVE CHECKSUMS ON ENCIPHERED Checksums were prohibited and enciphering re-
AREA. quested in the some area entry. 

***452*·** SORT KEYS ARE NOT ALLOWED UNLESS A member subentry included ascending/descend-
SET ORDER IS SORTED. ing keys but the set order specified in the set 

subentry was not sorted. 

***453*** CHECK ON PICTURE ILLEGAL An item subentry included a CHECK clause spec-
IF NO PICTURE CLAUSE. ifying PICTURE, but no PICTURE clause. 

***501*** PRIVACY LOCK VIOLATION. PROCESSING An attempt was made to generate a subschema 
TERMINATED. from an extract-protected schema without supply-

ing the proper key in the subschema entry. 

***502*** UNDEFINED OR DUPLICATE SET. The subschema~DDL set entry named a set not 
defined by the schema or named the same set 
twice. 

***503*** UNDEFINED OR DUPLICATE AREA. An area not defined in the schema was specified 
in a subschema-DDL area entry or one area was 
named twice in one or more area entries. 

***504*** GROUP IS IN AREA NOT DEFINED FOR The group named in a subschema-DDL group 
SUBSCHEMA. entry was defined in the schema as within an 

area that is not defined in the subschema. 

***505*** UNDEFINED OR DUPLICATE GROUP. The group specified in a subschema-DDL group 
entry was not defined in the schema or the same 
group was named in two or more group entries. 

***506*** 'ALL' OPTION ILLEGAL HERE. SKIP TO A LL was specified after specifi c areas were 
NEXT'.'. named ina subschema area entry. 

***508*** GROUP IS IN AREA WHICH INCLUDES ALL A subschema-DDL group entry specified a group 
COMPONENTS. that was defined as within an area for which a 

components clause indicated all. 

***509*** SEC INDEX FOR item-name IN group-name The named item in the named group was desig-
IS IN OMITTED AREA. nated a secondary index and the area that was 

to contain the invert group occurrences is not 
defined for. the subschema. 
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Table F-1. DMSFDP Er . .:>r Messages (cont.) 

Message Meaning 

***511 *** BAD SCHEMA -- GROUPRET EXISTS These two messages indicate a defective schema 
FOR ITEM NOT DfF,INED IN GROUP. file. Neither should occur if the schema was 
PROCESSING TERMINATED. generated s:orrectly and not subsequently 

modified. 
***512*** BAD SCHEMA -- CAN'T FIND SCHEMAHD. 

PROCESSING TERMINATED. 

***513*** ILLEGAL LEVEL NUMBER. The level number specified in a subschema-
DDL item subentry did not confCJrm to the rules 
for leve I-number sequence. 

***514*** DUPLICATE ITEM. The same item name was specified in two or 
more sub!chema-DDL item subentries. 

***515*** SET set-name REQUIRES GROUP group-name. The named set was selected for the subschema 
but the named group (which is the owner or a 
member of the set) was not. 

***516*** LAST ITEM IN PRECEDING GROUP WAS The item name h a subschema-DDL item sub-
NOT DEFINED. entry did not refer to an ite~ defined in the 

schema (not discovered unti I after processi ng 
had begun on the following group subentry). 

***517*** RENAMES ILLEGAL WITH UNDEFINED ITEM The item name in a renames clause was not the 
NAME. name of an item defined in the schema. 

***518*** ILLEGAL ALPHANUMERIC LITERAL. The size of the literal specified in a condition 
clause in a subschema-DDL item subentry was 
greater than the space allocated for it in a 
COpy record. 

***522*** EXPECTED SUBSCHEMA ENTRY NOT Input that followed the schema-DDL end was 
FOUND. 

Error Number 

2 

3 

4 

5 

PROCESSING TERMINATED. not a subschema entry. 

Table F-2. DBM Data-Dependent Errors 

Error Condition 

Space is insufficient to insert a new group occurrence in that portion of the data­
base in which the group type may be placed. 

An a'~tempt was made by the DBM to retrieve an occurrence of a given group. The 
reference code used was from REF-CODE in the CCB, CURR-XXX for the group, or 
a set table for a set in which the group 'participates. The occurrence retrieved was 
not the group intended. 

Attempt was made to retrieve a group on the basis of its location mode. The value~ 
suppl ied for the control items did not define a group occurrence. 

Attempt was made to establ ish a group occurrence that violated a dupl icate clause 
for the group. 

Attempt to use FINDD with REF-CODE equal to zero. 
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Error Number 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20. 

Error Number 

30 

31 

32 

33 
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Table F-2. DBM Data Dependent Errors (cont.) 

Error Condition 

Reference code supplied for the FINDD call resulted in retrieval of a group occur­
rence that was logically deleted. 

The reference code of a group occurrence to be retrieved is not present in the page. 

Page number of a data page is outside the range of data pages for the area. 

Attempt to retrieve a direct-group occurrence with value of REF-CODE eQual to 
zero. 

The area number portion of the reference code suppl ied for retrieval of a group occur­
rence is incorrect. 

The area number portion of the reference code suppl ied for storing a direct-group 
occurrence is incorrect. 

Attempt to traverse a set without establishing a position in the set because of the op­
tional or manual status of the set member. 

Attempt to use DELETSEL or REMOYSEL, with the object group occ~rrence the owner 
of a non empty set occurrence. 

Attempt to link a manual or optional group, with the object group occurrence already 
I inked into an occurrence of the set. 

Attempt to del ink a manual or optional group, with the object group occurrence not 
linked into an occurrence of the set. 

Attempt to store an indexed group in create mode, with the values for the index con­
trol items not greater than those already in the area. 

Attempt to modi fy or store a data group where the val ues of a data item do not pass the 
data validation checks specified in the schema. 

FINDDUP of a calc group resulted in inability to find a group having duplicate val­
ues for the calc control items. 

An area was opened for retrieval and the database lockout bit was set. 

Attempt to rei ink a manual or optional group, with the object group occurrence not 
I inked into an occurrence of the set. 

Table F-3. DBM Non-Data-Dependent Errors 

Error Condition 

Monitor returned a deadlock indication on an attempt to enqueue at pages in a 
shared area. 

Group to be retrieved or stored depends upon retrieval of a current owner group. 
The user has not retri eved an occurrence of the owner group. 

Attempt to use a procedure whose object is the current of group type without having 
a current occurrence of the group type. The procedures are Get, Modify, Delete 
(all forms), Link, Del ink, Rei ink, and FINDDUP. 

Attempt was made to traverse a set wi th no current posi ti on in the set. 



Error Number 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

61 

62 

63 

64 

65 

66 

67 

68 

Table F-3. DBM Non-Dak Dependent Errors (cont.) 

Error Condition 

Attempt to use the HEAD procedure without a current position in the set. 

AttE!mpt to use the FINDC procedure without having a current of the group 
type. • 

Use of FIN DG call with the object group occurrence having location mode via set. 
The' set is not sorted. 

Attempt to HEA D a set whose owner is defined to be the AREA. 

Attempt to modify a data item that is an index control item. 

Attempt was made to update an area of the database that was opened for re­
trie've only. 

Proc:edural cali to open any area while execufoing in another area. 

Attempt to access an unopened area. 

Proc:edural cali without any areas open. The only calls allowed without an open 
areel are DMSTRACE, ENDTR"CE, DMSSTATS, ENDSTATS, RPTSTATS, DMSABORT, 
SETERR, RESETERR, and DMSLOCK. 

Grc)up referenced by FINDX or FINDSEQ call does not contain any inverted 
items. 

Item referenc-"d by ;:INDX or FINDSEQ call is not an inverted item. 

DMSRETRN call without an available return address. 

Password specified ~",as not allow the intended procedural action. 

Password not suppl i ed for a password-secu red database. 

An area was open for update and the database lockout bit was set. 

Either invalid argument in a procedural call, or the subschema definition of working 
stol"Oge does not match the definition in the program. 

DBM call other than release with recovery made after a previous call was 
interrupted. 

Attempt to open an area in shared mode after opening one or more in exclusive 
mode or vice versa. 

Attempt to open an area with shared mode 'and the monitor version does not in­
clude enqueue/dequeue. 

ThE! users account authorization does not include use of enqueue/dequeue. 

Attempt to store a group with items or sets omitted in the subschema. 

Attempt to delete a group with sets or inverted items omitted in the subschema. 

Attempt to link or delink a group that is not defined as an optional or manual member. 

Attempt to use the FIN DG procedural call without having all of the control items 
defined for the group or its owners. 

Attempt to I ink a group in a sorted set without having a" sort keys defined. 

Attempt to modify a secondary index item or a sort control item and the invert 
grollJP or the sorted set definition is omitted from the subschema. 

Att'empt to modify a data item that is a control item and one or more other control 
items are omitted. 

Att'empt to execute a FIN DX or FIN DSEQ procedure but the inverted option has 
beEln omitted for the item. 
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Error Number 

69 

70 

71 

72 

73 

80 

81 

82 

83 

84 

85 

86 

91 

92 

93 

94 

95 

96 

97 

98 

99-101 

121 

122 

123 
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Table F-3. DBM Non-Data-Dependent Errors (cont.) 

Error Condition 

A group has been retrieved that is not defined in the subschema. 

Attempt to traverse a set that does not have the owner and all member groups defined. 

The via set has not been defined for the referenced group. 

Unable to store the new invert group occurrence for a modified secondary index item. 

Unable to store an invert group occurrence for the secondary index item value in the 
group occurrence just stored. 

The storage set has not been defined for a group. 

A group occurrence has been retrieved that is of a different size than that specified 
by the subschema. 

An operation was attempted on an indexed data group but the subschema does not 
contain a complete definition of the indexed area. 

Group establ ished to control secondary indexes is not a ca I c group. 

The subschema does not define the invert group for a secondary index item. 

Set control items are not defined correctly in the subschema. 

Sort or random control items are not defined within the group by the subschema. 

An area to be opened has not been assigned. 

An area of the database is sti" unava ilable after five attempts to open it. 

The monitor has detected an illegal operation and returned to the trap routine. 

The monitor has returned an error or abnormal code as the result of an I/O operation. 

A page read from the database or subschema has an invalid checksum or the en­
ciphering key presented by the user is not correct. 

The page read from the database is not the correct page for the random block accessed. 

Dynamic core memory is insufficient to load the subschema. 

Dynamic memory available is insufficient to interface with Sort for a FINDSEQ 
procedure. 

T he memory spa ce a 110 co ted for a 

User Argument table (99) 
Area definition table (100) 
Deta i I Pushdown list (101) 

has been exceeded. 

Detail definition list is incorrect. 

Group retrieved is not defined for set accessed. 

Attempt to del ink a group with set-next zero. 



Error Number 

124 

125 

126 

127 

128 

129 

131 

133 

134 

135 

136 

137 

Message 

Table F-3. DBM Non-Data-Dependent Errors (cont.) 

Error Condition 

Attempt to link a group with set-next zero. 

Group specified by set-next cannot be retrieved. 

Group just stored cannot be retrieved to complete set linkages. 

Prior group of set cannot be retrieved. 

Gmup specified by set-prior CUIIIIUI 6e retrieved. 

Unable to retrieve the main group while in the process of deleting the invert group 
occurrence for a secondary index item. 

Unable to retrieve the invert group OCCUl""ence for the secondary index item of the 
current main group. 

Sort processor has abnormally terminated while executing FINDSEQ sort. 

ThE! main group defined by a secondary index is not retrievable. 

Un':1ble to retrieve the group occurrence that was just created. 

Inval id internal D!l~,' argument. 

Error has occurred in handling area owner group. 

Table F-4. DMSINIT Error Messages 

Meaning 

***ASSIGN CARD MISSING FOR area-name. Area fi Ie identified by area-name was not as-
signed or was not properly assigned. 

***F:DBnn NOT OUT OR IN( )UT FILE. Function assigned for the F:DBnn is not OUT 
or INOL;;. 

***1/0 ERROR F:SCHE - xx y y. An I/O error return from the monitor occurred 
whi Ie processing the schema fi Ie - xx and yy 
are the major and minor codes returned byCP-V. 

***1/0 ERROR F:DBnn - xx y: {. An I/O error return from the monitor occurred 
while processing the area fi Ie assigned to 
F:DBnn - xx and yy are the major and minor 
status returned by CP-V. 

***UNEXPECTED END OF FII ' .. E ON SI. Period missing at end of statement, or additional 
input was expected. 

***ILLEGAL RANGE. Range specified was not within data pages of 
area. 

***INCORRECT AREA NAME An area-nome specified did not match any of 
the area names in the schema. 

***RANGE NOT SPECIFIED F 'OR RE-INIT OR AN Range parameter is required to reinitialize on 
EXISTING AREA. existing area. 
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Table F-4. DMSINIT Error Messages (cont.) 

. 
Message Meaning 

***PARTIAL RE-INIT OF INDEXED GROUP RANGE OR If any pages in the indexed group's page range 
OVERFLOW RANGE NOT ALLOWED or in the overflow range are to be rein itial ized, 

all must be reinitialized. 

***ILLEGAL RE-INIT OF OVERFLOW-RANGE Overflow range may not be reinitial ized if 
indexed group range is not. 

***SYNTAX ERROR Missing equals sign or comma, misspell ing of 
AREA or RANGE, etc. 

***SCHEMA FILE IS BAD DBM ERROR CODE - xx Error encountered in schema file - xx is the 
error code returned by the DBM. 

T abl e F -5. DMS DUM P Error Messages 

Message Meaning 

***SCHEMA FILE IS BAD, DBM ERROR CODE - xx An error in the schema was· detected by the 
DBM routines used to process it - xx is the 
DBM error code. 

***INCORRECT AREA NAME An area-nome in a dump or print directive 
did not match any of the area names in the 
schema. 

***SYNTAX ERROR Missing equals sign, comma, etc. 

***UNEXPECTED END OF FILE ON SI Additional input was expected to complete on 
area, line, or group specification, or period 
was missing. 

***INCORRECT DATA PAGE READ FROM area-nome Page read from database was not the desired 
page. 

***ILLEGAL DIRECTIVE Directive not PRINT or DUMP. 

***ILLEGAL PASSWORD Password not given or it was not a correct one. 

***ILLEGAL RANGE Range specified was not within the area. 

***ASSIGN CARD MISSING FOR area-nome Area file identified by area-name was not as-
signed or not correctly assigned. 

***1/0 ERROR F:SCHE -- xx yy An I/O error return from CP-V occurred while 
processing the schema file - xx and yy are the 
major and minor codes returned by CP-V. 

***1/0 ERROR, F:DBnn -- xx yy An I/o error return from C P-V occurred on area 
file assigned to F: DBnn - xx and yy are the 
major and minor codes from CP-V. 

***1/0 ERROR F:DUMP -- xx yy An I/o error return from CP-V occurred on se-
quential output file - xx and yy are the major 
and minor codes from CP-V. 
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Table F-S. DMSDUMP Error Messages (cont.) 

Message 

***BAD LINE # OR GROUP LENGTH 

***CHECKSUM ERROR OR PROPER CIPHER KEY 
REQUIRED 

Meaning 

Duplicate line numbers, zero group lengtn, or 
inval id group length found on page being pro­
cessed. Contents of page are printed in hexa­
decimal following this message. 

Either there was a checksum error, or the cipher 
key was not the proper key, or not in correct 
input order. The checksummed page is printed 

" 

following this message. Cherksum for the page 
is the last word printed. 

Table F-6. DMSLOAD Error Messages 

Message Meaning 

***SCHEMA FILE IS BAD, DBM ERROR CODE - xx An error in the schema was detected by the 
DBM routines used to access it - xx is the 
error code returned by the DBM. 

***INCORRECT AREA NAME An area name in a LOAD, TAPE, or PRINT 
directive did not match any of the area names 
in the schema. 

***INSUFFICIENT MEMORY FOR DMSLOAD Not enough core space can be obtained for 
buffers. 

***ASSIGN CARD MISSING FOR area-name Area file identified by area-name was not as-
signed or not properly assigned. 

***CIPHKEY /NEWCKEY NOT REQUIRED Cipher key or new cipher key was specified 
for an area that is not enciphered. 

***ILLEGAL RANGE A range specified for an area did not corre-
spond to the size of the area, was I ess than 
one, or was greater than the area size. 

***UNEXPECTED END OF FILE ON SI The input directive was incomplete, perhaps 
missing only the period. 

***ILLEGAL DIRECTIVE Directive identifier was not LOAD, TAPE, 
or PRINT. 

***SYNTAX ERROR Any of severa' format errors: missing comma, 
parenthesis, etc. 

***1/0 ERROR, F:SCHE -- X;I( yy An I/o error return from the monitor occurred 
while processing the schema file - xx and yy 
are the major and minor codes returned by 
CP-V. 

***1/0 ERROR,AREA#=nn -_. xx yy An I/O error return from the monitor occurred 
whi Ie processing the area whose number is 
specified by nn - xx and yy are the major and 
minor codes returned by C P-V. 
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Table F-6. DMSLOAD Error Messages (cont.) 

Message Meaning 

***1/0 ERROR, F:LOAD -- xx yy An I/o error return from the monitor occurred 
while reading the dump or journal file input-
xx and yy are the .major and minor codes re-
turned by CP-V. 

***1/0 ERROR,F:DUMP -- xx yy An I/o error return from the monitor occurred 
while writing the sequential file output - xx 
and yy are the major and minor codes returned 
by CP-V. 

***BAD LINE # OR GROUP LENGTH Duplicate line numbers, zero group length, or 
invalid group length found on a page being 
processed. Page in question is printed in 
hexadecimal following this message. 

***CHECKSUM ERROR OR PROPER CIPHER KEY Either there was a checksum error, or the cipher 
REQUIRED key was not the proper key, or not in correct 

input order. The checksummed page is printed 
following this message. The checksum for the 
page is the last word printed. 

***WRONG INVENTORY PAGE -- xxxxxxxx The page that was read in was not the inventory 
page expected. xxxxxxxx is the number of the 
desired page. The page read is printed in 
hexadecimal following this message. 

Table F-7. DMSSUMS Error Messages 

Message Meaning 

***CANNOT OPEN STATISTICS FILE Statistics file was not assigned or did not exist. 
Processing is terminated. 

***STATISTICS FILE WRONG FORM The first record read from the statistics file was 
not a job ID record. Processing terminates. 

***1/0 ERROR ON STATISTICS FILE An error return from the monitor occurred while 
processing the statistics file. Processing is 
term i nated • 

***CANNOT OPEN SCHEMA FILE The schema file does not exist, is not assigned, 
or is read-protected. Processing is terminated. 

***1/0 ERROR ON SI An I/O error return from the monitor occurred 
while reading input. Processing is terminated. 

***SCHEMA FILE IS BAD An error return from the DBM routines used to 
process the schema occurred. Processing is 
terminated. 

***UNRECOGNIZEO SELECTION Selection specification was not AREA, GROUP, 
or SET. Remaining selection input is scanned 
for errors but no statistics wi" be printed. 

***INCORRECT AREA NAME A specified area-name did not match any of 
the area names in the schema. 
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Table F-7. DMSSUMS Error Messages (cont.) 

Message Meaning 

***SYNTAX ERROR Missing comma, equals sign, etc. Remailling 
input is scanned. 

***USE OF ALL MADE SPE( :IFIC SELECTION ILLEGAL ALL may be used only once and no other se-
lection is legal after ALL. Remain ing input is 
scanned but no statistics are printed. 

***UNEXPECTED END OF f:ILE ON SI Missing period or partial sel ection was spec-
ified. Processing is terminated. 

***INCORRECT GROUP N) ~ME Group-name specified was not in schema. 
Remaining input is scanned but no statistics 
are prirted. 

***INCORRECT SET NAME Specified set-name was not in schema, remain-
ing input is scanned but no statistics are 
output. 

Table F-8. RPCL Error Messages 

Message Meaning 

UNDEFINED ENTRY -- SKIPPED DMSANLZ"does not recognize the first word 
in the RPCL entry as a lega I entry type. 
The entry is skipped. 

ENTRY IS ILLEGAL DUPLICATE OR OUT OF The entry is not in the correct sequence 
ORDER -- ENTRY SKIPPED within the RPCl or it is a duplicate of a 

previous entry. The entry is skipped. 

SYNTAX ERROR -- SKIPPING TO NEXT ENTRY The syntax of the entry violates the RPCL 
form for the entry. The entry is skipped. 

CIPHER KEY EXCEEDS 4 CHARS IN LENGTH -- The cipher key for an area is greater than 
IGNORED four ch'Jracters. The cipher key is ignored. 

FILL PERCENT IS NOT IN 'RANGE 1-100 OR IS GREATER The indexed group fi II percent specified for 
THAN FILL PERCENT IN T)~RGET SCHEMA an area in the RPCL is either an illegal per-

centage value or is greater than the fi" 
percent for the area in the target schema 
DDL. 

MAX NUMBER OF SERIAL NUMBERS EXCEEDED Assembly parameter limit for maximum num-
ber of schema or area volume serial numbers 
has been exceeded. For AOO, this limit 
is 10. 

DATABASE AREA MUST BE ON RANDOM DEVICE The volume serial number clause specified 
a device type for a database area that was 
other than DP. 

AREA NOT EXCIPHERED -- CLAUSE MEANING LESS A cipher key has been specified for an area 
that is not enciphered. The clouse is ignored. 
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Table F-S. RPCL Error Messages (cont.) 

Message 

AREA HAS NO INDEXED DATA GROUP -- CLAUSE 
MEANINGLESS 

UNDEFINED AREA -- ENTRY SKIPPED 

TARGET AREA MUST BE DATABASE FORMAT 

FILL PERCENT MEANING LESS FOR SOURCE AREA 

DUPLICATE CLAUSE -- ILLEGAL 

PRIVACY KEY EXCEEDS 8 CHARS IN LENGTH -­
IGNORED 

ILLEGAL NONNUMERIC LITERAL -- SKIPPING TO 
NEXT ENTRY 

ILLEGAL CHARACTERS IN VOLUME NUMBER 

VOLUME SERIAL NUMBER HAS ILLEGAL NUMBER 
OF CHARS 

PASS NOT IN WEIGHT FACTOR SEQUENCE 

UNDEFINED GROUP 

DUPLICATE GROUP SPECIFICA nON 
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Meaning 

An indexed group fi II percent has been 
specified for an area that does not con­
tain an indexed data group. The clause 
is ignored. • 

The area name specified in the RPCL area 
entry is not defined in the source or target 
schema. The entry is skipped. 

User attempted to specify a target area in 
DMSDUMP format. 

An indexed group fi" percent clause has 
been specified for a source area. The 
clause is ignored. 

A clause has been il/egaJly duplicated. 
The clause is ignored. 

The length of a schema privacy key is greater 
than eight characters. The key is ignored. 

Either the closing apostrophe for a non­
numeric litera I has been omitted or the user 
attempted continuation of a nonnumeric 
literal across multiple input units. The 
entry is skipped. 

A volume serial number contains characters 
other than A through Z and 0 through 9. 

The number of characters in a CP-V volume 
seria I number is greater than four, or the 
number of characters in an ANS labeled 
tape volume serial number is not 6. 

A pass sequence subentry attempted to vio­
late the rules for ordering load passes. 

A group has been specified in a preserve or 
pass sequence subentry that is not defined 
in the target schema. 

The user specified a group in more than one 
preserve or pass sequence subentry, or the 
same group appeared more than once in a 
single preserve or pass sequence subentry. 



Table F-8. RPCL Er"-Jf Messages (cont.) 

Message Meaning 

UNDEFINED AREA The area named in a load subentry is not 
defined in the target schema. 

CAN'T PRESERVE CALC OR INDEXED GROUP The user specified a group whose location 
mode is ca Ic or indexed in a preserve 
subentry. 

ATTEMPT TO LOAD GROUP group-name AHEAD OF ITS A pass sequence subentry specified the 
STORAGE MASTER named group to be loaded prior to loading 

its storage set owner or in the same load 
pass as its storage set owner. 

CAN'T PRESERVE GROUP JHAT SHARES PAGE RANSE A group which resides in the same page 
OF INDEXED DATA GROUP range as an indexed data group has been 

specified in .J preserve subentry. 

Tab Ie F-9. D,v'l: REST Error Messages 

Message 

DCB F:WFnn ASSIGNED TO UNRECOGNIZED DEVICE 

DCB F:WFnn NOT ASSIGNED TO FILE, LABEL, 
OR ANSLBL 

SORT ERROR n 

I/O ERROR AT LOC nnn IN name CODE nn SUBCODE nn 
ON dcbname 

n K WORDS ADDITIONAL MEMORY REQUIRED 

Meaning 

DCB F:WFnn is assigned to a device type 
that is not recognized by DMSREST. The 
device types recognized are DP, 7T, and 9T. 

DCB F:WFnn has an explicit or default de­
vice assignment. Assignment must be to 
FILE, LABEL, or ANSLBL. 

DMSREST has linked to the XEI\OX SORT 
program and the sort has completed with 
error code n. See the Xerox Sort and 
Merge Reference Manual for an explana­
tion of error codes returned by SORT in 
register 6. 

A error or abnorma I return was made by the 
monitor to the I/O CAL near location "nnn" 
in DMSREST module "name". The message 
includes the error code and subcode along 
with the DCB referenced. 

Insufficient memory is avai lable to 
DMSREST. A memory increment of at least 
nK words is required. 
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Table F-9. DMSREST Error Messages (cont. ) 

Message 

ERROR nri ... FILE INCONSISTENCY IN fi lename 

ERROR nn ... PROGRAM FAULT ... REPORT TO 
XEROX ANALYST 
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Meaning 

DMSREST has detected a fi Ie error, where 
code nn is: 

21 - fi Ie I/O error 

22 - fi Ie I/O abnormal 

23 - number of blocks processed do not 
equal number of blocks required 

24 - block or database page number 
transmitted is not the one required 

25 - checksum or encipher error in block 
or database page 

26 - RPCC recovered from wrong check­
point file 

27 - number of records processed do not 
equal the number of record required 

28 - invalid record length 

29 - invalid origin for a block or data­
base page 

30 - illegal line number present in data­
base page 

31 - available space invalid in data­
base page 

32 - duplicate line number present in 
database page 

33 - too many SNs present 

34 - SN lost by monitor 

A program error nn has occurred from which 
recovery is not possible. 



Table F-l0. APt /EDMS Errors 

Error 
Code Message Text Commenls 

501 INSUFFICIENlf SUBSCHEMA FOR APL./EDMS OR FILE If file named in DMSSUB call 
NAMED IN DMSSUB NOT SUBSCHEMA is indeed a subschema, then it 

was created by a DMSFDP 
version before COO. 

502 CHECKSUM ERROR IN SUBSCHEMA FILE 

503 DMS CALL AFTER FATAL ERROR nnn HAS OCCURRED nnn is error code listed in 
Table F-3. 

504 lIIo ERROR READING SUBSCHEMA FILE The monitor error code is 
avai lable via APL ERRX 
intrinsic. 

505 FIRST EDMS CALL NOT 'DMSSUB' 

506 NO DCB AVAILABLE FOR AREA TO BE UPENED 

508 EDMS PUBLIC LIBRARY IS NOT IN ':P22' 

509 ATTEMPT TO EXECUTE DMSEN D OR DMSSUB WITH 
ACTIV E AREAS 

510 ILLEGAL DIGH IN ZONED OR PACKED ITEM VALUE 

511 VALUE IN NUMERIC OR PACKED h;:.'.~ WILL NOT FIT 
IN FLOATING LONG NUMBER 

512 ARGUMENT NAME NOT IN NAME TABLE 

513 NON-UNIQUE ITEM REFERENCE WAS NOT 
(~UALIFIED 

514 UNABLE TO ASSOCIATE ITEM-NAME WITH 
QUALIFIER 

515 TRUNCATION 

516 ATTEMPT TO ASSIGN NEGATIVE VALUE TO UNSIGNED 
HTEM 

517 DMS CALL WITH NO OPEN AREAS 

518 ATTEMPT TO EXECUTE OPEN CALL WITH ACTIVE AREAS 

519 CAN'T GIVE YOU ERROR CONTROL-ERROR FUNC IS 
NOT NYLADIC:, NO-RESULT 

520 LOAD, CLEAR, OFF, CONTINUE AND SAVE 
COMMANDS NOT LEGAL WITH ACT1VE AREAS 
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APPENDIX G. DATA VALIDATION 

EDMS provides for the validation of data item values when they are stored or modified in the database. Through 
clauses in the Schema DDL, validation may be specified against a picture of the item and a range of values for the 
item. 

If picture validation is requested, the value of each character in the item is compared to a set of allowed values for 
the corresponding picture character. If the values do not agree, a data dependent error is returned. The picture 
character and the allowed val ue'~ for EBCDIC items are: 

Picture 

9 
A 
X 

Values ---
Hexadecimal FO-F9 (numeric values only) 
Hexadecimal C 1-C9, D l-D9 and E2-E9 (alphabeti c values) and hexadecimal 40 (space). 
Hexadecimal OO-FF (all values). 

If the item type is signed numeri c, the a !lowed va lues for the low order character position are AO-A9, 80-89, 
CO-C9, DO-D9, EO-E9 and FO-F9. Packed decimal values are checked to ensure that each half byte contains a 
valid numeric value, i.e., 0-9. If the number of characters in the item is even, the value of the first half byte of 
the item must be zero. The half byte for the sign character 's checked for a hexadecimal value in the range A through 
F, inclusive. 

If range validation is requested, the value of the data item is compared to the converted values for the literals sup­
pi ied in the check clause of the DDL. The item valu( must be equal to either I iteral value or it must be greater than 
the low I iteral and less than the high literal. Vt"! Idation against a single value may be accompl ished by using the 
same literal for the low and high values in tne DDL check clause. The user is cautioned against using this approach 
for the extremes in floating point short and floating point long values. Different programming languages may con­
vert the same literal to different floating point representations. The File Definition Processor converts literals in the 
DDL by using the same routines as the Xerox C OBUl compiler. If a program is written in FORTRAN or Meta-Symbol, 
literals supplied for item values may not be converted to identical floating point representations. The DBM may thus 
return an error condition if a range of values was not specified in the check clause. 

When comparing signed numeric or numeric EBCDIC item values to the literals, the DBM will ignore the first half 
byte 'of each character position except the low order character. In the low order character position hexadecimal 
values A, C, E or F are considered as a positive sign and val ues B or D as a negative sign. 

The DBM uses the decimal instruc:tions of the hardware for comparison of packed decimal values. Thus, sign values 
A, C, E and F are considered pOliitive and values Band D as negative. 

In the comparison of data items 1'0 range literals, no check is made to en .. ure that the characters in the item are 
valid characters for the item tYPE!. This is only done for picture validation. 
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APPENDIX H. ENOUEUE/DEQUEUE 

The DBM uses the enqueue/dequeue function of the CP-V operating system to control the interaction of programs 
concurrently accessing an area of the database. The enqueue function provides for control of a global resource (the 
database area) and/or an element of that resource (a page of the area) at two levels, shared use or exclusive use. 

The DBM issues ~n enqueue request for shared use of an element just prior to the read of each page from the area. 
If the request is successful the page is locked to the program for shared use. If the request is not successful, the 
program is suspended by the operating system until the request can be satisfied. When an element is enqueued for 
shared use, other programs may also enqueue the element for shared use (i. e., can read the page). 

The DBM issues an enqueue request for exclusive use of an element just prior to modifying the data page in the DBM 
buffer. If the ,request is successful the page is locked to the program for exclusive use. If the request is not success­
ful the program is suspended until the request can be satisfied. The operating system will not allow an enqueue re­
quest for exclusive use if some other program has that element enqueued for shared use. Once an element is enqueued 
for exclusive use no other program may enqueue that element for shared use. 

When the user program issues a DMSRLSE procedural call or closes the last open area, the DBM will dequeue all 
elements locked for that program. Other programs that may have been suspended because of conflicting enqueue 
requests may then be placed back in execution by the operating system. 

Through DBM use of enqueue/dequeue, concurrently executing programs are protected from interfering with each 
other. When the DBM sends a page andretumsdata or a set position to the program, that data or set position cannot 
be changed by another program until the reading program explicitlyreleases the page. When a program has updated 
a page no other program may read the modified data or set pointers until the updating program releases the page. 

As previously stated, each DBM enqueue request is for a global resource (the area) and an element (a page) of that 
resource. The area is defined in the enqueue request by a 3-byte hashed value of the area name and the account 
under which it exists. The page is identified by the 20-bit EDMS page number. A hashed value is used in place of 
the full area name and account number to reduce the space and time required in accessing the operating system en­
queue tables. When a hashing technique is used there is a possibility that the values derived from two or more area 
names may result in duplicates. If this should occur the result would be an overprotection of the programs accessing 
the two areas. The user should also be aware of the conflicts that may result if the enqueue/dequeue function is 
used in a program to protect a resource other than a database area and that resource has the same resource name as 
a database area. 

A program has been included on the EDMS release tape to enable the user to identify potential conflicts in resource 
names. This program, named Hash, reads area name/account number pairs through M:SI DCB. The format is 
AREA-NAME.ACCOUNT-NUMBER. Each pair must begin on a new input record (i.e., card, edit line etc.). 
Output is through the M: LO DCB and is the 3-byte hash value derived from the A REA-NAME/ACCOUNT -NUMBER 
pair. The hash value is displayed as six hexadecimal characters. 

Following is a sample run of the program. 

IBUILD BASHVALUE 
1.000 AREA-l.a93AA3JP 
a.ooo MF8-D8-01.0131 
3.000 OUR-DATABASB-ARBA-Ol.MYACCT 
4.000 

ISET M.51 DCIHASHVALUE 

IHASH. 
AREA-I. G93AA3JP 
HASH VALUE ~.eB4a15 
MJ'8-D8-01.0131 
HASH VALUE • 69DF64 
OUR-DATABASJ-AREA-Ol.MYACCT 
HASH VALUE • 43FDJPB 
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APPENDIX I. DMSREST PROCESS FLOW 

'Assign Sou~J 
Ba .. Page J 

Phase 1: Unload 

Sort 

Figure 1-1. DMSREST Flow Diagram 

An Unlood process is scheduled for each source 
dotabase area. Group occurrence unloading is 
accomplished by a sequential read of all source 
database poges. Unload processes ore scheduled to 
be executed in the order of AREA DO L statements 
for the source database. All unload processes are 
scheduled to be executed be rare the following 
processes. 

A Sort process is scheduled for each source database 
area containing INDEXED groups. This is an ascend­
ing sort of the INDEXED groups unloaded from a 
source area. The sort keys are the INDEXED groups' 
key items. These sort processes are scheduled to be 
executed before the following processes. 

A Set Recovery process is scheduled for each source 
database area containing the owner groups of sets. 
One process wi II recover those sets that control the 
storrge of a group (i.~., the STORAGE set of a VIA 
or DIRECT group), The other process will recover 
those sets that do not control the storage of a group. 

All Set Pointer Extract processes are scheduled 
immediately after each Set Recovery process (3). 
This extract process produces the data necessory to 
rei ink the target database reference codes (CRCO) 
and to recover the source database base poge for 
every group occurrence that is controlled by a 
storage set. 

A Sort process is scheduled for all source areas con­
taining groups that are controlled by a storage set. 
This sort orders the extracted base poge reference 
codes to permit an orderly update of groups that are 
controlled by a storage set. 

An Assign Source Base Page process is scheduled for 
all source areas containing groups that are controlled 
by a storage set. This process basically updates the 
member group occurrences with their recovered 
source database base poge. 

A Sort process is scheduled for all source areas con­
taining groups that are controlled by a storage set. 
This sort orders the groups so that their recovered 
source database base poge can be converted into 
target database base poge values by a later process. 
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Sort 

Assign Target 

Base Page 

Sort 

Phase 2: Load 

A Sort process is scheduled prior to a load pass for 
groups that are controlled by a storage set. This 
sort orders the source and target database base page 
so that the target database base page may be as­
signed to member group occurrences by the next 
scheduled process. 

An Assign Target Base Page process is scheduled prior 
to a load pass for groups that are controlled by a stor­
age set. This process basically updates these group 
occurrences with their actual target database base 
page prior to loading them. 

10 A Sort process is schedu led for a II group occurrences 
that are to be loaded in the next load pass. This sort 
orders group occurrences according to the data load­
ing sequence criteria. 

11 A Load process is scheduled for each load pass neces­
sary to meet the DMSANLZ default or user influenced 
data loading sequence. Group occurrence loading is 
accomplished by a sequential update of some target 
database pages. Any group that controls the storage 
of another group through a storage set, causes source 
and target base page reference codes to be saved 
(CSMR) for later use in loading such storage controlled 
group occurrences. The source and target database 
reference codes of each loaded group occurrence are 
saved (CGOR) to permit relinking the target database 
sets and inverted group occurrences. 

Figure 1-1. DMSREST Flow Diagram (cont.) 



[

4 

~Jpdate 

L_so..,.r_t_ .... 

r," 
L~pdate 

[~-.-rt_-J 

~
9 " 

Relink and 
Vall~date 

Phase 3: Relink and Validate 

13 

Sort 
12 A Sort process is scheduled after t~e last scheduled 

load process (11). This sort orders all source and 
target database reference codes of the loaded group 
occurrences so that the set pointer and inverted group 
source database reference codes may be assi gned thei r 
equivalent target database reference code values. 

13 A Sort process is scheduled to order all set pointer 
and inverted group source database reference codes. 
This sort orders the 5.iUrCe database location of these 
reference cod~s so that they may be assigned their 
target database '''cation by the next process. 

14 An Update process is scheduled and assigns the target 
database location to eoch source database set pointer 
and inverted group reference code. 

15 A Sort process is scheduleci to order all source database 
set pointer and inverted group reference codes on 
their source database values. This sort permits the 
assignment of target database reference codes to 
these set pointer and inverted group source database 
reference codes by the next process. 

11 An Update process is scheduled and assigns the target 
database reference code values of each set pointer 
and inverted group occurrence. 

17 A Sort process is scheduled to order all set pointer 
and inverted group occurrence reference codes on 
their target database locotions. 

'I A Sort process is scheduled to order all locations of 
loaded group occurrences. . 

18 A Relink and Validate process is scheduled for each 
target database area. This process relinks all set 
pointers and inveri-.#d groups by substituting target 
reference codes for their source reference codes. The 
set pointers are validated to assure that this substitu­
tion is correct. All target group occurrences are 
validated to verify that no source group occurrence~ 
were lost and that no spurious target group occurrences 
were loaded into the target database area by DMSREST. 

Figure 1-1. DMSREST Flow Diagram (cont.) 
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20 

Sort 

21 

Update 

Sort 

Wrap Up 
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Phase.4: Wrap Up 

20 A Sort process is scheduled to order all DMSREST 
detected source database errors on their source data-
base locations. This sort permits the assignment of 
target database locations to these errors by the next 
process. 

21 An Update process is scheduled and assigns the target 
database location to each source database error de-
tected by DMSREST. 

22 A Sort process is scheduled to order al/ DMSREST de-
tected source and target database errors on their target 
database locations. 

23 A Wrap Up process is scheduled to report all source 
and target database errors detected by DMSREST, and 
to produce a correspondence fi Ie of a /I source and 
target database reference codes. 

Figure 1-1. DMSREST Flow Diagram (cont.) 



APPENDIX J. SAMPLE DATABASE RESTRUCTURING 

This appendix illustrates variou:s aspects of the Restructuring Subsystem and the operation of DMSAN LZ and DMSREST 
(see Figures J-l through J-12). The database being restructured is the sample database of Figure 1 in this manual. 
The source database schema DD L is presented in Figure C-l; the target database schema is that shown in Figure J-l. 
The DMSANLZ and DMSREST outputs and an IFID file catalog listing are provided. 

* •• 200*.* EXT~NDED DM~ ~Z~~ DEFINITI6~ PR~CESSeR .~ VERSleN BCO~ 

•• *210*.* EXT~NDEn DM~ StHEMA DDL. 
t: SCH~MA ~AMr IS SAMPLESCH~M4~~Dj PR'VACV L6~~ F~R 
2' EXTRACT IS 'EXLRCK', PASS~BRD IS 'PAswRD1' 
l: R~TRIEVE KEYS A~E 1111 UPDATE KEy 1S 231'247 
~; p.Ss~eRD IS 'PASW~D2' RET~rEVE KEv IS 1J17 
51 pASS~eRD IS 'PASWR D1" 
6: AREA NAM~ IS A~EA·l C6NTAINS 100 PAGESI ~u~aE~ Is 1 
1 j!NVENT6RV MO 
8 J~H£CKSUM IS ~fQUIREDI JB~RNAL l~ NBT 
9 R~QUIRE~; f.NtIP~E~ING IS ~eT REGUIRED. 

10 ARE~ NAME IS AREA.? C6NTAINS leO pAGES~ ~UMBER 
11 I::. 2} tNVE"'T~RV 
12 ~~RCENT IS 80; J6URNAL IS N6T REQUIREU. 
13 GR~UP ~AME IS GR~UP.l ~ITHIN AREA_II NUM8E~ IS 
14 100; LBCATl6N ~6DE IS DIRECTI P~IVACY L6CK 
15 F~R R[TRIEVE IS 1) PRIVACY LecK FeR U~OATE IS 
16 2~lJ STATISTlts ARE REQUI~ED, 
17 GR3UP NAME IS GR~UP.2 WITHP ARE:A .. 1 
lBI NUMBER IS 2001 L~:~T!~N MeDE IS VIA 
191 S~T·A Sf.T P~lVACY LeCK FBR RETRIEVE Ib 1 
20: P~IVACV L~CK F~R UPDATE I~ 231. 
211 tTEM-211 PICTURE A(16) Tyg~ IS CHARACTER 
22' P~IVACY LACK faR RFTRIEVf IS 111 PRIVACY 
231 L~CK ~A~ UP~ATE IS ?31. 
2~1 ITEM·2~ TYPE IS ~lN~RV; RCCURS ~. 
25' ITE~-23J TYPE IS ~L~ATING LeNG. 
~61 GRB~P ~AME IS GR6UP.3 WITHIN AREA.2 ~A~GE 1 TH~U 50 LBCATIBN ~~DE 
271 IS CALC USIN~ ITEM-32 DUPLICATES ARE ALL8wEO, 
28; NUMBER IS 300; PRIvACY L6eK FeR ~ETRI~VE 
29: IS 17 PRIVACY LeCK FeR UPr.AT£ IS 247. 
301 IT~M~31 PICTURE X(31' ~CCU~S ~ rIMES. 
311 ITE~·32i TYPE IS ~HARACTER'31' 
32& GR~UP ~AME IS ~R~UP~4 WITHIN A~EAw2 ~A~GE 'S !1 THRU 100 
33: NU~BER IS 400, L6CATIeN M~DE IS CALC USING 
34' -lTEM-41 OUP~ICATES NeT AL~eWED PMIVACT LeCK FBR RETRIEVE IS 17 
351 P~IVACY LBCK FeR UPDATE IS 2.'. 
361 ITE~-41 PICTURE IS 99V99. 
371 ITEM-42 PfCTURE IS AA9(4)A PRIVACY L~CK F6~ RETRIEVE 
181 IS 11, 
391 ITEM.43 TYPE IS CMARACTER,4. 
40' ITEM-4. TYPE IS ~lNARY. 
411 S~T NAME IS SET-AI eWNER IS GReUP~11 e~DER IS FIRST. 
421 ME~BER IS GR6UP.2 
~3t J (~CLUSleN IS AUTRMATIC SET eCCUR~E~C~ SELECTI6N 
441 IS LSCATI6N M6DE RF eWNER. 
4S1 SET NAME IS SET.~' eWNER IS aR6uP.2 
_61 eROER IS NEXTJ STATISTICS ARE REQUIREU. 
4', MEMBER IS GReUP.3 INCLUSIBN IS AUTB~ATIC 
481 J~INKEO T~ 6WNERi SFT ~CC~RRENCE SELE~Tle~ 
49: IS THRU CURRENT eF SET. 
501 S£T NAME IS 5E1.C, eROER IS NE~T 
51' I~WNER IS G~~UP.2J LINKED Te PRle~ 
521 J~TATISTICS ARE REQUI~EO. 
531 MEMBER IS GR6Up.4 INCLusrBN 15 MANUAL 
541 S~LECTIeN 15 T~RU CURRENT SF SET. 
551 SET NAME IS SET.O~ eWN£R IS GReUP_l 
56: J BROER IS S6RTEDJ STATISTICS ARE 
511 R~QUIRED. 

Figure J-l. Schema DD L Listing for Sample Target Database 

Appendix J 161 



58: MF~egR IS GR6UP •• INCLUSle~ IS AUT6~ATIC 
59: J~INKED T~ ~wNER 
60: ~~~T 8CCVR~ENCF SEL.ECTleN IS T~~U L~CATle~ 
~1: ~~CE e~ eW~~~J .SCENOING ~ANGF KEY IS 
~21 ITfM.~l DUPklCATES ARE N6T ALta~ED. 
~3: E.t\,Q. 

··.207*** SC~e~A C~NTAIN~ 0005 PAGES • 

• ·.20~ ••• THE~E WERE COOO OlAGN8STIC ~ESS4GES. 

01 
02 

DATA p.lGE'S 

0000100 
0:)00100 

INDEX PAGES 

00001')00 
ooooono 

INVENTeloCy PGS 

~O~OOOl 
JOOOOOl 

TeTAL. PAliES 

OOOOlel 
0000101 

Figure J-l. Schema DOL Listing for SampJe TCI'get Database (cont.) 

0~:30 JUL 181'7~ 'J~SANLZ FILE,REL.EASE 

C'JR~E"JT e~T I eNS: Le3 

00:30 
1 a 
!I 
31 
• 1 
51 

W~RK" a 
S~RT. 17 

BUFF~RS· 2 

BLeCK. 20~8 

F' I LE 

REI.E::ASE 

CI-IECKSUM 

CIPHE.R 

Figure J-2. DMSANLZ Control Command Option Listing for Sample Schema Analysis 

JUL l!,f,_ * •• PRe C E S S C e N T R eLL A N G U AGE 
seURCE SC~EMA IS SA~PLESCHEMA pRIVACY EXTRACT 'EXL6CK'. 
TARGET SC~EMA IS SAMPLESCMEMAMeo PRIVACy EXTRACT 'EXL6CK" 
seURCE AREA AREA-l OMSOUMP SAMPOBOUMP. 
seURCE AREA AREA.! OMSDUMP SAMPceou~p • 
END. 

.T~ERE WERE 000 OIAGN6ST%C ~ESSAGES 

RPCL PReCESSING C6MPLETE 

Figure J-3. DMSANLZ RPCL Listing for Sample Schema Analysis 
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00:30 JUL 18,'74 • * * C e ~ ~ B ~ ~ N TAN A ~ Y S % S 
PA~S~eRDS A~D/MR ACC~SS CBCES C~ANGED 
!NVFNT6RY PE~LENT OF AREA AREA.1 CHA~G~O 
CH~CKS~M ePTI~N BF A~EA AREA_1 C~ANGED 
ACLESS KEVS ~f GRBUP GReU P.2 C~A~uEO 
PAbE RANGE OF GReup GR6UP.2 CHA~U~D 
INVENTeRY PE~~ENT OF AQEA AREA_2 CHA~G~O 
DATA PAGES eF AREA AREA-a CHA~GEO 
ACL~SS KEVS e~ G~OUP G~euP.4 C~ANGEO 
P~~E RANGE 8F GRHUP GR~UP •• CHANGED 
AC~ESS KEYS e~ ITEM ITEM.41 IN G~~UP GMOUP.~ CHANGED 
ACL[SS KEYS Bf ITEM ITEM.42 IN G~~UP GMBUP.4 C~ANGEO 

THtRE We:~E 

TH~RE \oje:~E 

11 L,EGAL CHANGES 

o ILLEGAL CHANGES 

• • * 

Figure J-4. [)MSANLZ SouJrce and Target Schema Component Analysis Listing for Sample Schema Analysis 

00:30 JUL 18,'14 

PASS STEP AREA 

2 

:3 

13 

17 

19 AREA.2 

• • • OAT L. C1 A C SEQ U ENe E • • • 
GROUPS LeADED 

Figure J-5. DMSANLZ Target Database Load Sequence Listing for Sample Schema Analysis 

00:30 JllL 1'1, I, .. 

!F'rD (jRII\~~S 

CCDG GFPjUP.~ 

INPl;T F1L.ES 
IF'IO FXL.E N~"4~ 

eUTPuT I'IL.ES 
IF'JD F'XL.E 1\j~I'!E 

CCOG ccnG-0,,2"' 
C:SKO C!;I(O-0002-
CRee enee.0002-
CEGR Cr.GR-OJ02. 

GROUP ... 

STt.P CREATfD 

D~"'P 

oc~ 

FlwF02 
FlwF'OIt 
F,WF'05 
F'IWF06 

. . . 

BY DEV let. CIP"'EREC ACCet~IIiT V6L.~"'ES 

PlJtsL.Jt. I\e 

OEVICE CIP~EREC 

PI,.I:5I.It. f\e 
Pl.ttLlt. f\8 
P~tsLJt. f\e 
!llJttLlt f\e 

Figure J-6. DMSANLZ Scheduled Process Sequence Listing for Sample Schema Analysis 
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~O:30 JUL 11!, 17,. . . . 5 C ... E !) U L E. D ,.. 101 e c E' S S S E Cil \. E ~ C £ • • • 23 

STEP: l~ ~~~CESSI L.eAO LOAO GR6LP OCCUR"E~C[5 I"'Te URGET A"fA A~fA·2 

(]Rel,;'"'S 

GReU"'-3 IJROUP ... 

I .... P\,iT ~lL.ES 
IF'10 ~ILE N."E STt.P e~EA TE'O BY OEVICt. CIpwEIoIEC ACcel..I'IT VeLI."'ES 

eTOG CTca-OOll3- 1~ Pl"tH.IC I\,e 

"UTPuT "IL.ES 
1FID FIL.E NA"E CCB DEVICE CIP"'E,A£C 

CSMA CS.MQ-001'- ~1"'F01 fll,,~LIC I\,e 
C('JeR CG!R-0019- FI"'FO" PI,,~LIC; 1\,8 
CEGR CEGR-0019- F,,,,,F06 P\"~L.lt. 1\8 

t~euT F1LoES 
1F'IO FIL.E N''''E STI:.P CREATED BY DEVItt. CIP"'ERED ACCOUNT veL\,,"!S 

TOBA ARE"-2 USER "'\"tlLIC; lIIe 

Figure J-6. DMSANLZ Scheduled Process Sequence Listing for Sample Schema Analysis (cont.) 

:lJ:30 JUL 18, , 71+ S C M f U ..; L t t; F' I L F. l. S .to G '= 37 

lq~ '"fLE "'A~F' DI:.VIC. trPH BYTS snp C~FATEC iSV STEPS I"SECBv veL"'''rS 

SJBA 'aMPUBOu"'P ~\..tlLIC "'6 2Cll.8 C\."'.- - I..,.,I.C 

:con CCOG-COO1· r.>\J~i..IC "'6 12 • 1"I\,LC If! · SRTS 

:vOG CVOG-OOOl- "l.I~L.IC '1'3 J!lI. - I,; I\, LC 6 .. AStlP 

C51(O C!:iKO-OOO1- 5Jl.IbLIC ,.,,, 
e'" • IJM.C 3 • PFlse 

8 • PFlse 

c~ce C,"Ct!-~OOl· PlieL.IC "e fl., • ",I\,LC 21 · SRrA 

Ce:G~ CfGIo1-COO1- IJ\';~LIC 'lie 32 · \.~LC 2' · SRTA 

5'BA S.MIJU~DU"'P PI..t:lL.IC III" 2::-8 DI.."''- 2 - I,.NI.O 

CCOG CCOli .. :OO?· "1,j~1.1C 'lie t9~ 2 - l.;~LC 18 .. 5RTS 

C51(I) C51(0·OO02- PI,,~I.IC "'e ?- 2 - I,;I\,LC 8 · PFlS8 
10 .. ppse 

Cqc'j c~ce-COO?· PU~L.IC "ott 2- 2 .. l.;I\,LC 21 • SRTA 

CECiQ C'E'C;IoI·COOC'· Pl.itJL.IC ,,~ 3? ? .. 1,."'1.[; 29 - SRTA 

csr-, CSTtI·COC3. PI,;/:SL.IC "'" 2- 3 .. PI'S" -· xSET 

CS" ":STe .. Ooo~· PUIiII.IC ~e " .. .. · )(5ET 5 • SRTA 

C.;jce Cqcet·coo,.. 5:lUt!LIC ~e 2- • · )(5ET 21 - SRTA 

CEGR C£OIoi·OOO .... Pl.ItiL.IC I>.e '32 • · )(5ET 29 .. SRTA 

CSTe c<;re-oOOs· PI,j~LIC ... e 2" 5 • s"rA 6 - ASSP 

Figure J-7. DMSANlZ Scheduled File Usage listing for Sample Schema Analysis 
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0~133 JU~ 18~'14 CI'1Sl'<e:ST 

CURRENT eF'TIBNS: ~eG 

wtH~KII 8 

SFjRTa 11 

BUFft.R'SI 2 

BI.6CK. 20~8 

F'Il.E 

REI.EASE 

C~ECKSUH 

C:IPHER 

Figure J-8. ()MSREST ~ontrol Command Option Listing for Sample Restructuring 

:)):)3 JUL HI,' 7~ STE, ... 2 .J"'Lr: .. uNLeAD G~~LP eCtuR~F~C~S F~P~ S"~"CE AlifA 3 

IFIO FILE DeB & 1/1" 'i t'Ri.JA"'. FI\.f. IIIA"'e: ~II, ~PCC t;ATAL,ttG eYTE SIlE eF: M","8ER e' j:'ILEI 
STA TL.S TVPE Ot.vYC:E ACCESS Ii F'lofeTEI.Tle'" ATTRIB\..n:s Bl.ACK "ECeRD t:lL.6eKS REce"Cs 

S)EU SAvEr, FIWF'08 I "'''''l, 1 I; A'''''''' SA~PlJl:lr" .. p ;?r76 2Clt8 50 90 
FIL.E I<>U6LIC Cl~eCT C~:CKSV'l"'EO 

CCO:; SAvEC F:wF02 6UTJ;LIT ce ... ~E.C CC~r,·OOO2·~P~593 1~72 195 ~ 90 
FILE" Pl.ltlLIC Sf(~li~N C"'ECKSvl"'''''I:,C 

A~:·~'T C1911lJP 

C51(0 SAII~r. FIIIIFO". eu,pt.T Cer-,;SEC CS~O·0'02·~~6S93 ::».,_8 l'''' 3 1~0 

FIL.E PUt:lLtC C;e:';uEI\j C~ECKSv"''''!:.C 
ACC~I."'T ~19113JP 

c:~ce UNuSED F:WF05 eUTPl."T C6"'SEC CRce·OO02·2~6593 2~-~ "". 0 0 

CE3R U"'uSED FlwF06 etUTPVT Ce .... SEl. CEGR·OOC?·~~6SQ3 e'02. :a2 0 0 

ELAPSEO STEP TIME oleo STEP EXECuTte", TIME J.037;' STEP SE~VICE Tt"'E" 0·0312 61 360 

0:>135 JUL PI, • "~ STEf> l~ ~6AD •• ~eAC G~evp eCC~~RE~CES II\TI:I TAIOGET AHEA 23 

IQO FILE DC~ & 1/6 ~ 'HH;A"J. FIl.E /\jAr-'f: III, RPCC CAULBG eYTE SIlE eFI "'UI"eER e" FILEI 
su TUS TYPE Dr.v !CI~ ACCESS ~ ~~BTE~Tlell, ATT~rB~Te:s SL.RCI( IOEceRC t;~eCKS RECeltOI 

CTOG SAvED FlwF09 IN'"'L.T ceNSEC CT~G·O~1~·c~6595 1972 t~5 R 90 
F'I LE "'~JtlL I r. SEtOUE'" C''''Ec.:KS\.i'''~E:.C 

ACC~L.~T ~19113JP 

CS"'I~ U~USE'D FlwF'Ol 6UT"U'r ceNSEC CS~Q·OOt9·~~~5q~ ?,.,-S 12 0 C 

C:GB~ SAvfC FlwF"O_ ItUTj:'.,rr cer-..SEC CG~~·Oj19·~~6!95 20-8 12 90 
FILE PU~LIC SE(,lUEN C"'ECKSI.i"'~E.D 

ACC'v~T K19113JP 

CEGQ UNUSED FIWF06 6UTPu'r Ce"lSEC CEGQ·O~19·~865~S 21'\2_ 32 0 0 

T!JSA SAvED FIIo/FOS INeWT RA"lDeM 1I~F:A·2 21')"8 20_8 100 0 
FIL.E I<>UBLIC DI~ECT CIoIECKSU"''''ED 

E~APSED STEP qME 0100 S'rEP EXEC\.iTye", TIME J.0!et3 STEP SERvICE TI~e: e·0321 109 180 

Figure J-9. DMSREST Executed Schedu led Process Sequence Listing for Sample Restructuring 
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01:38 Jl.iL 1!!' '? .. . . . " ~ C C C A T A L e G U E 0 F I L t. S L I S T 1 ~ G • . • 
::v'Ja ~~l~"St:: 1="1 .. ·03 OvT~\.;T C~"'SEC Cv~G·OJ06-~~~593 2--:28 s- a 

"lL- "'J'"!LIC SE'~uEN C~Et.J(S~"'~EO 

C'IOG ~e:L~'5E l=": wF 03 f:!UTI:IUT C~'I,SEC CVca·0107·c~6593 ::?~28 s- 2 
Fllf ,",Vl;!llC SE,(.lU[N C'-'E c.-. 51,,""'[0 

CSTe QrLr"SE "I .. FO. "UT~UT ce~SEC CST!·O~O!!-~~65q. 2~"8 fI- 2 
FIL~ '"UoLIC !;e::;UEN CIote:CKSU"'I"EO 

=~ce QrLE4SE Fp.FO!5 t1UT~lJT C6"SE.C CF:lC~·OOO9·2"':t59" ?O-8 2-
FILE PU~LIC SEr.UEN CIoIe:CI(SU"'''''EO 

CSTe ~e:LEASE FIIoFO. ttVTOUT C8NSEC: cSTe-OOtO-c8659- " ..... 8 2- 2 
FILE PUSI.IC SEQu£,N C~Ec.;I(SI,,"'''EO 

c~ce ~e:LEASE FlIoF05 t:lUT~UT CBNSEC CRC'·OOll·c8659- '~"8 l.!- 2 
FILE Pl.JcLIC SE~U£,N CIolECKSUI"IMEC 

C:::lR FJEl.EA5E Fpi':"06 eUTI'UT ce"'SEC CEGR-0011-~a659_ :I{"!_ ~2 

FIL.E IIUSLlC !;Er.lUEN CIo4ECKSU"''"'EO 

CTJG S4vEO F,"'':07 ttUTPUT ce~SEC: CTOG·OO12·c~6!q. ?~28 32 
FILE Il'VI:SLIC SE:JUE~ CHECI(SU"'~EO 

T'BA SAVED Fp.Foe P\f~L:T ~."oe~ ARfA-l 2e-e 20 .. 3 100 
Fll.E PUi:!LIC Dl~ECT C'-'[CKSu"''''ED 

Figure J-lO. DMSREST RPCC Cataloged Files Listing for Sample Restructuring 
(Listing Produced as the Resu It of CATALOG Keyin) 

G~~u~ G~~~P- .. ce~TAI"S ~AU ~~A~ ~~I~T~~ A~ ~¥TE ,q ~e~ SET SFT-G -- se~~CE ~EAC pel~'E~ ~AS 

C?OO~SOl s~eulO ~AVl 9F~' ~?C~~9:1 _. seURCE ~~e~p RE~CBCE WAS O~OC'lc2 
•• TA~GEI G~~U~ ~~~~~c£ IS O~005901 

Figure J-ll. DMSREST Error Summary Listing for Sample Restructuring 
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41 : 
OMSREST - WILL ACCEPT OPERATOR INTERRUPTS 

41 : 
DMSRES T - UNL D 0001 
00:33 

41 : 
QMSREST - UNLD 0002 
41 : 
OMSREST - PPSR 0003 
tINT ,41 

41 : 
DMSREST - XSET 0004 .1 : 
DMSREST - INTERRUPTED BY OPERATOR, YOU MAY INPUT: 
41 : 

41: 

41: 

41: 

41 : 

41: 

IGNORE .• TO IGNORE VOUR INTERRUPT 

PAUSE •• ,TO PAUSE DMSREST AFTER CURRENT STEP 

GO 

•• TO TERMINATE DMSREST AFTER CURRENT STEP 

•• TO CANCEL YOLR PRIOR • PAUSE' OR 'BREAK' 

CATAL OG ~. TO LIST ALl. FILES AFTER CU!':RENT STEP 

QUIT •• TO IM~DIAl'El Y TERMINATE OMSREST 

[)MSRES T - YOUR INPUT I GNCIRE 

00:3-

-, : 
OMSREST - YOU'RE IGNORED 
41: 
DMSREST - SRTA 0005 

Figure J-12. DMSREST Operator Console listing for Sample Restructuring 
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APPENDIX K. DMSREST SEQUENTIAL FILE FORMATS 

This appendix defines the forrr ..... t of the sequential file generated by DMSREST that may be accessed by a user. This 
fi Ie is the Conveyed Group's Reference Code (CGRC) fi Ie that is produced by the wrap-up process of DMSREST. It 
contains a record for each group occurrence conveyed from the source database to the target database. The record 
includes the referens:e code for the group in the source database and in the target database. 

Byte 0 I Byte 1 Byte 2 I Byte 3 

Word 0 Checksum or zero 
Number of DMSREST step 
that created the file 

Sequence number 
t 

2 Group number in target database 

3 Group's reference code in target database 

4 Group number in source database 

5 Group's reference code in source database 

tSequence numbers start at one and are incremented by one. 

Figure K-1. Conveyed Group's Reference Code (CGRC) Record Format 
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INDEY. 

Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed 
in numeri cal sequence. 

! DMSFDP options, 30 

A 
adding occurrences, 37 
alias, 25 
AREA clause, 28,60 
area entries, 13,27 
area name, 13 
AREA NAME clause, 13 
area number, 13 
AREA statements, 54 

B 
backward pointers, 24 
beginning of processing, 36 

c 
CHEC K clause, 19 
checkpointing, 50 
checksum, 13 
CHECKSUM clause, 13 
CLOSAREA call, 50 
C LOSEDB call, 50 
COBOL call format, 34 
COBOL clause, 27 
combination public and shared library, 52 
comments, 11 
commun i cations control block, 33 
COMPONENTS clause, 28,29 
CONDITION NAME clause, 29 
continuation, 11 
CREATE call, 36 

o 
data definition languagE~ syntax, 9 
data item name, 18 
dota item type, 18 
data pages, 6 
data relationships, 2 
data val idation, 117 
database fi Ie structure, 6 
database initialization (DMSINIT), 54 
database manager, 32 
DBM DCB requirements, 52 
DBM operational interface, 52 
DBM routine call format, 32 
DBM routine usage, 36 
DCB assignments, 31,53 

deadlock, 49 
deci pheri ng, 57 
DELETAUT call, 39 
DE LETE call, 39 
deleting occurrences, 39 
LJ c: u: : S E L co II , 39 
DE LIN K call, 41 
DMSABORT call, 48,49 
DMSCHKPT call, 50 
DMSFDP opera~ ional interface, 30 
DMSFDP outputs, 10 
DMSINIT, 60 
DMSLOAD, 62 
DMS LOAD directives, 58 
DMSLOCK call, 48,49 
DMSRETRN call, 48,49 
DMSRLSE call, 49 
DMSSTATS call, 46 
DMSSUMS, 63 
DMSTRACE call, 46 
DUMP directive, 57 
dump directives, 57 
dump processor (DMSDUMP), 54 
DUMSDUMP, 61 
duplicate invert group occurrence, 20 
DUPLICATES clause, 20 

E 
enciphering, 14,37 
ENCIPHERING clause, 14 
EN D entry, 25,30 
END S TAT S co II, 46 
ENDTRACE co:!, 46 
error control, 48 
error messages, 102 
error processing, 50 

F 
fjle definition processor, 9 
fj Ie name for the schema fi Ie, 12 
fj les used by the database restore processor, 62 
fj les used by the dump processor, 61 
fi II percent, 14 
FILL PERCENT clause, 14 
FINDC call, 43,42 
FINDD call, 43,42 
FINDDUP call, 44,42 
FINDFRST ca", 44,42 
FINDG call, 43,42 
FINDLAST call, 44,42 
FINDM call, 43,42 
FIN DN call, 43,42 
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Note: For each entry in this ind'8x, the number of the most significant page is listed first. Any pages thereafter are listed 
in numerical sequence. 

FINDP call, 43,42 
FINDS ca", 44,42 
FINDSEQ call, 44,42 
FIN DSI call, 44,42 
FINDX call, 44,42 
FORTRAN call format, 34 

G 
GET call, 45 
group, 2 
group area, 16 
GROUP clause, 60 
group entries, 14,28 
group identifier, 17,20 
group name, 16 
GROUP NAME clause, 16,28 
group subentries, 15 

H 
HEAD call, 45 

INC LUSION clause, 24 
index pages, 8 
invent subentry, 20 
INVENTORY clausE~, 13 
inventory pages, 8, 13 
INVERSION clause, 29 
INVERT clause, 20 
invert group, 20 
item, 2 
item name, 18 
item subentries, 17,29 
item type, 18 
item value occurrences, 19 
itemless group, 15 

J 
JOURNAL clause, 14 
journal file, 14 
journaling, 51 

L 
level number, 29 
LINK cali, 41 
LIN KED TO OWNER clause, 24 
LIN KED TO PRIOR clause, 24 
LOAD directive, 58 
load processor (DMS LOAD), 57 
location mode, 16 
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LOCA nON MODE clause, 16 
locks, 12 

M 

MEMBER clause, 24 
member subentries, 24 
META clause, 27 
meta-symbol call format, 34 
MODIFY call, 40 
modifying data values, 40 
modifying linkages, 40 
moving to working storage, 45 

N 

name checking, 27 
NEXT pointer, 4 
nonnumeric literal, 20 
NUMBER clause, 13, 17,20 
numeric literal, 19 

o 
OCCURS clause, 19 
OPENRET call, 36 
OPENUPD call, 36 
OPRETSHD call, 36 
OPUPDSHD call, 36 
ORDER clause, 22 
OVERFLOW clause, 14 
overflow pages, 14 
overview, 2 
OWNER clause, 22 
OWNER pointer, 4 

p 

PASSWORD clause, 12 
passwords, 12 
picture, 18 
PICTURE clause, 18 
pointer modes, 23 
PRINT directive, 57,58 
PRIOR pointer, 4 
PRIVACY clause, 27 
privacy lock, 12, 17, 19 
PRIVACY LOC K clause, 12, 17, 19 
punctuation, 11 

R 
range of a group, 16 
RELINK call, 41 
REMOVE call, 39 



Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed 
in numerical sequence. 

REMOVSEL call, 39 
reserved words, 9 
RESETERR call,48 
retrieving specified group occurrences, 42 
RPTSTATS call, 46 
run-time statistics, 45 
run-time tracing, 46 

s 
sample database definition, 90 
SCHEMA clause, 12 
schema entry, 12 
schema fi Ie, 65 
schema generation, 12 
secondary index item, 20 
SE LECTION clause, 24 
sequentia I fi Ie formats, 98 
set, 2,3 
SET clause, 60 
set entries, 21 
set entry, 27 
set name, 22 
SET NAME clause, 22 
set occurrence, 21 
set order, 23 
set owner, 22 
set position for a new member occurrence, 23 
set subentry, 21 
SETERR call, 48 
sets with two or more member groups, 4 
statistics, 17,24,45,51 
STATISTICS clause, 17,24 
statistics selection, 60 
STORE call, 37 

subschema entry, 26 
subschema fi Ie, 80 
subschema generation, 25 
SUBSCHEMA NAME clause, 27 
summary statistics, 17 
summary statistics collection, 51 
summary statistics processor (DMSSUMS), 59 
system functions, 6 

T 
TAPE directive, 58 
termina I usaqe, 31 
terminating processing, 50 
total nonshared library, 52 
trace table, 47 
track information, 46 
TYPE clause, 18 

u 
utilities operational interface, 60 
uti lity processors, 54 

v 
validity check, 19 

w 
WITHIN clause, 16,20 
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