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Figure C-6. SYSTEM Corresponding to Subschema=-2 for Sample Database

Appendix C

129



APPENDIX D. DATABASE PAGE FORMATS

This appendix contains Figures D=1 through D-5, showing details of the various page formats in an EDMS database

0 7,8 | 1920 21222324 31
M
Word 0 Page Number Pg Ty W| Space Available
01 | Page

Header
1 , Control Set Pointer

|

Data Groups

Optional Checksum

f

Available Space
51

|

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

Figure D=1. Data Page Format

0 7.8 15016171819 223124 31

Line Number Group Number D Zero

I

Group Size

. t
Zero Control Set Pointer

Data item values — no slack bytes

Set 1 Next Pointer

pet 1 Next Pointer Set 1 Prior Pointer
(cont.)

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

Control 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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7,8 15116 17,1819 22,23 31
Line Number Group Number [l) Zero Group Size
Control Set Pointer
Data Item Values (No slack bytes)
Set 1 Next
Set 1 Next (cont.) Set 1 Prior
Set 1 Prior (cont,) Zero

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

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

Word 0

511

718 11,:2 15116 1920211222324 31
PgTy M .
Page Number an V’:/ Space Available
Area Number Zero Next Index Page Number for this Level

Number of Index Entries

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

DA\

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 D=4, Index Page Format
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Word 0

51

L

]

Page Number

PgTy
(10)

M
W
F

Space Available
(always zero)

Area Number

Next Inventory Page Number (this page number + 1)

Number of Data Pages on this

Inventory Page

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

Space Avai lable'"
Page n

Space Available
Page n + 1

Space Available
Page n + 2

Space Available
Page n + 3

Space Available
Page n + 2028

Space Available
Page n + 2029

Space Available
Page n + 2030

Space Available
Page n + 2031

Checksum of Page (optional)

fAlwc:ys 2032 (except for last inventory page).

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

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

Page
Header

Appendix D
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APPENDIX E. SEQUENTIAL tILE FORMATS

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

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 records, and Set records. These records are illustrated in Figures E-S through E-8.

Byte O Byte 1 Byte 2 | Byte 3 -
Word 0 0 Record type = 3 Record length = 68
1 0 0 0 open mode
2 Date
3 Time
4 0 0 0 0
5 area number 0 System=Id
6
Area-Name
13
14
Account Number
15
16 Checksum

Figure E-1. Journal/Dump Begin Record
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Byte O Byte 1 Byte 2 . Byte 3

Word 0 0] Record Type =4 Record Length = 68
1 0 0 0 Close Mode
2 Date
3 ) ' Time
4 0 0 0 0
5 Area Number 0 . System=Id
6 .
Area Name
13
14
Account Number
15
16 | Checksum
Figure E=2. Journal/Dump End Record
Byte 0 Byte 1 Byte 2 . Byte 3
Word 0 0] Record Typet Record Lengthﬂ
1 Sequence Number
2 Date
3 Time
4 0 0 0 0
5 Area Number | 0 System=-Id
6
. | Data Page image N is number of actual data words, does not include empty space.
N+5
N+6 Checksum

*Record type is 5 for Before= and 6 for After-Image Records.

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

Figure E-3. Journal/Dump Page-Image Record
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Word Byte Begin
0 0 mez'
1 Record type (3)
2-3 Record length in bytes
10 0-2  msZ'
3 Open mode
2 0-3 Date
3 0-3 Time
4 0-3  msz'
5 0 Area number
] mez'
2-3 System=Id
6=13 Area-name
14-15 Account number
16 Checksum
where

End

mez'

Record type (4)
Record length in bytes
mez'

Close mode
Date

Time

msz'

Area number
MBZt

System=~1d
Area-name
Account number

Checksum

Before or After

maz!

Record type (=5 before; =6 after)
Record length in bytes

Sequence number

Date
Time

mez'

Area number
mez'
System-1d

tt

Record length (word 0) is that of journal recc.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 ond decrementing; after start, at +1 and incrementing.

Date (word 2) is binary halfword year and 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-1d (word 5) is @ two~byte binary value.

l’Musr be zero.

”Each Before/After record contains 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

Word O

Byte O

Byte 1

Byte 2

Record=Type=1

System=Id

‘Binary Year and Day

Binary Time

Figure E-5. Statistics Job Id Record
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Word 0

Byte O Byte 1 Byte 2 Byte 3

Record Type=2 Open Mode' Area Number

Total Page Reads and Writes

Total Groups Accessed

Total Groups Inserted

Total Groups Deleted

N = Retrieve, 2 = Update, 4 = Create.

Figure E-6. Area Statistics Record

Byte O Eyte 1 Byte 2 | Byte 3 »
Word 0 Record Type=3 Group Number
1 Total Accesses
2 Total Inserts
3 Total Deletes
Figure E=7. Group Statistics Record
Byte O Byte 1 Byte 2 | Byte 3
Word 0 Record Type=4 Set Number
1 Total FINDN Calls
2 Total FINDP Calls
3 Total HEAD and FINDM Calls

Appendix E
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APPENDIX F. ERROR MESSAGES

This appendix contains error messages generated by the EDMS File Definition Processor, the Database Manager, and

the EDMS utility routines, as follows:

Source Table

DMSFDP Fal

DBM, Data-Dependent F-2

DBM, Non-Dc:tc-Depéndenf E-3

DMSINIT E-4

DMSDUMP E-5

DMSLOAD F=6

DMSSUMS F-7

RPCL F-8

DMSREST F-9

APL/EDMS E-10

Table F=1. DMSFDP Error Messages
Message Meaning

***x100*** REDUNDANT CLAUSE NOT ALLOWED.

A clause other than password, check, ascend-
ing/descending, or condition was repeated in
a subentry.

***101*** WITHIN CLAUSE MISSING.

A schema=DDL group or invert subentry did
not specify the area that is to contain
occurrences.

**k102%*%* NUMBER CLAUSE IS MISSING.

An area, group, or invert subentry did not
specify a unique identifier for the area or
group.

**x]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 MISSING.

A set subentry did not identify a group to
participate as owner.

***106*** ORDER CLAUSE IS MISSING.

A set subentry did not specify logical sequence
(First, last, next, or sorted) for set occurrences.

*xx]Q7*** INCLUSION CLAUSE IS MISSING.

A member subentry did not specify whether in-
clusion of member occurrences in set occurrences
would be automatic or manual.

*#%%10g*** SELECTION CLAUSE IS MISSING.

A member subentry did not specify the method
(current or location mode of owner) of identi-
fying set occurrences for linking member
occurrences.

90 30 12C-1(6/75)
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Table F-1.

DMSFDP Error Messages (cont.)

Message

Meaning

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

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

***]10*** USING SUBCLAUSE MISSING.

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

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

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

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

A control option was repeated.

**%205*** TILLEGAL OPTION.

A control card option was not a DMSFDP option.

**%206*** NOSCHEM OPTION IGNORED -- NO
SCHEMA DDL.

**%218*** NOSUB OPTION IGNORED -- NO
SUBSCHEMA DDL.

***219*** NOCBL OPTION IGNORED -- NO SUB-
SCHEMA DDL OR NO COPY FILE NAME.

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

***221*** NOLIST OPTION IGNORED -~ NO SuB-
SCHEMA DDL OR NO SYSTEM OR COPY
FILE NAMES.

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

***301*** SYNTAX ERROR.

Any of several errors, such as illegal characters,
misspelling, use ofa reserved word as a name, etc.

**%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.

The DDL-required entry/subentry order has been
violated. This may have resulted from an entry
being discarded for errors.

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

More than one was included.

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

The last entry processed was not an end entry.

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

This may cause succeeding entries to be out of
order,
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Table F~-1. DMSFDP Error Messayes (cont.)

Message

Meaning

***4Q1*** SYMBOL TOO LONG.

A name was more than 30 characters long.

***402*** [LLEGAL VALUE.

An integer value, group number, area number,
etc. was greater than the specified limits.

***x404*** 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
defined group, set, or item,

***406*** UNDEFINED AREA.

The area named in a group or invert subentry
within clouse 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 .

**x408*** CONTROL ITEM item-name FOR group-name
GROUP IS UNDEFINED.

The item identified by item-name was designated
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.

**+x409%+* GROUP group-name INTERSECTS INDEX/
OVERFLOW RANGE.

The page range specified for the named group
overlaps the range of an indexed group or the
overflow range for the area.

***410*** MULTIPLE INDEXED GROUPS DEFINED IN
THE SAME AREA,

Two or more subschema=DDL group subentries
specified location mode of indexed and the same

‘area~name in the within clauses.

*¥*4110* 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 /update key in a schema-DDL group
or item subentry did not match any key specified
in a password clouse.

***413*** ITEM NAME DUPLICATES GROUP OR SET
NAME.

The name specified in a schema-DDL item sub-
entry duplicated the name of a previously de-
fined set or group.

***414*** ITEM NAME CANNOT BE UNIQUELY
IDENTIFIED.

The name specified for an item resultsin o dupli-
cation even when qualified (two items within the
same group with the same name).

***415*** PICTURE AND 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
) NUMBER nn.

A check clause in a schema~DDL item subentry
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

***4]7%*%* groyp~name GROCUP 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,

*x%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 in a member subentry was not de-
fined in a group entry.

**x421*** 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
ILLEGAL FOR SET WHICH GROUP IS VIA.

A schema=DDL member subentry specified man=-
ual or optional automatic inclusion and the group
location mode is via the set.

*xx424*** 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
INCONSISTENT WITH OWNER'S CONTROLS.

The aliases specified in a member subentry did
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
area=-name WHICH HAS NO INDEXED GROUP.

No group defined as within the named area had
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 Messones (cont.)

Message

Meaning

**%43]1+** STORAGE IS set-name SET FOR group-
name -- AREA CONFLICT.

The owner group of the named set was defined as
in a different area than the group identified by
group-name, therefore the use of that set as the
storage set is illegal.

**%432*** L LEGAL PICTURE.

The character=string in a picture clause was not
a legal combination of characters,

***433*** [TEM SIZE EXCEEDS 255 BYTES PER
OCCURRENCE.

The total size of the item in the DMS group oc-

. currence would exceed maximum item-size.

***434*** CHECK ILLEGAL WITH OCCURS OR WHEN
ITEM SIZE EXCEEDS 16 BYTES,

A restriction on the use of the check clause was
violated.

***435*** CAN'T INVERT ON AN ITEM WHICH OCCURS.

An iiem that was defined with an occurs clause
was specified as the secondary index item in an
invert subentry .

***436%** [TEM WHICH OCCURS CAN'T BE CONTRCL
KEY.

An item defined with an occurs clause was desig~
nated as a set sort key.

**%437%** GROUP group~name CONTROL ITEM item~-
name ILLEGAL OCCURS.

The named item, specified as the control item in
a location mode using=subclause for the named
group, was defined with an occurs clause.

**%438*** MEMBER group-name IN SET set-name NEED$
SORT KEYS.

The named set was defined as sorted, but the
member subentry designating the named group
did not include ascending/descending clauses.

*xx439%** INCONSISTENT SORT KEY TYPE/SIZE FOR
MEMBERS OF set-name SET.

The items specified as sort keys in member sub-
entries for two or more groups did not correspond.

*xx440*** GROUP NUMBER USED AS SORT KEY ON set-
name SET WHICH HAS BUT ONE MEMBER.

The order clause for the named set specified
sorted with group number as major or minor, but
only one group was identified as a member of the
set,

*kx44]%%* OCCURRENCE SELECTION MUST BE CURRENT
FOR AREA OWNER, OR FOR SETS ORDERED
NEXT OR PRIOR.

The set occurrence selection clause in a member
subentry violated one of the indicated restrictions.

*k*442%** MEMBER NOT IN AREA WHICH OWNS THIS SET.

Area-is-owner was specified for il e set and a
group designated as a member was not defined as
within the area.

**%443*** STORAGE IS set-name SET FOR group-nome --
NOT MEMBER.

The named set was identified as the storage set
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
ONCE IN SINGLE SET,

A group was designated as both a member and an
owner or as a member twice inthe same set entry.

***446*** MEMBER group~name OF set-name SET GIVES
ALIAS FOR item=-name == NOT CONTROL
ITEM.

The member subentry for the named group included
an alias subclause for an item that was not o
control item for the owner of the named set.
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Table F-1. DMSFDP Error Messages (cont. )

Message

Meaning

***447*** STORAGE MASTER FOR GROUP group-name

NOT IN INDEXED DATA RANGE -- MUST BE.

The page range for the owner of the set specified
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

group—-name.

The group subentry for the named group included
a storage subclause, but the specified set was
not defined in a set entry.

***449*** MEMBER group-name OF set-name SET

NEEDS UNIQUE OWNER.

The member subentry for the named group in the
named set specified location mode of owner for
set occurrence selection, but the owner's loca-
tion mode does not provide uniqueness.

***450*** [LLEGAL RANGE IN CHECK CLAUSE

NUMBER nn. (I.E. LO > HI).

Range of values specified in improper order.
The nn refers to sequence of input of the clauses.

***451*** MUST HAVE CHECKSUMS ON ENCIPHERED

AREA.

Checksums were prohibited and enciphering re-
quested in the same area entry.

***452%%* SORT KEYS ARE NOT ALLOWED UNLESS

SET ORDER IS SORTED.

A member subentry included ascending/descend-
ing keys but the set order specified in the set
subentry was not sorted.

***453*** CHECK ON PICTURE ILLEGAL

IF NO PICTURE CLAUSE.

An item subentry included a CHECK clause spec=
ifying PICTURE, but no PICTURE clause.

***501*** PRIVACY LOCK VIOLATION. PROCESSING

TERMINATED.

An attempt was made to generate a subschema
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 FCR

SUBSCHEMA.,

The group named in a subschema~DDL group
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. SKIPTO

NEXT'.*.

ALL was specified after specific areas were
named in a subschema area entry.

***508*** GROUP IS IN AREA WHICH INCLUDES ALL

COMPONENTS.

A subschema-DDL group entry specified a group
that was defined as within an area for which a
components clause indicated oll.

***509*** SEC INDEX FOR item=name IN group-name

IS IN OMITTED AREA.

The named item in the nomed group was desig-
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.or Messages (cont.)

Message

Meaning

***511*** BAD SCHEMA -- GROUPRET EXISTS
FOR ITEM NOT DEFINED IN GROUP.
PROCESSING TERMINATED.

**x512*** BAD SCHEMA == CAN'T FIND SCHEMAHD.
PROCESSING TERMINATED.

These two messages indicate a defective schema
file. Neither should occur if the schema was
generated correctly and not subsequently
modified.

**x513*** ILLEGAL LEVEL NUMBER.

The level number specified in a subschema-
DDL item subentry did not conform to the rules
for level-number sequence.

***514*** DUPLICATE ITEM.

The same item name was specified in two or
more subschema-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.

**x516%** LAST ITEM IN PRECEDING GROUP WAS
NOT DEFINED.

The item name i1 a subschema-DDL item sub-
entry did not refer to an item defined in the
schema (not discovered until after processing
had begun on the following group subentry).

**x517*** RENAMES ILLEGAL WITH UNDEFINED ITEM
NAME.

The item name in a renames clause was not the
name of an item defined in the schema.

**%518*** JLLEGAL 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
FOUND. PROCESSING TERMINATED.

Input that followed the schema-DDL end was
not a subschema entry.

Table F=2. DBM Data-Dependent Errors

Error Number Error Condition

1 Space is insufficient to insert a new group occurrence in that portion of the data=-

base in which the group type may be placed.

2 An attempt was made by the DBM to retrieve an occurrence of a given group. The

not the group intended.

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

3 Attempt was made to retrieve a group on the basis of its location mode. The values

supplied for the control items did not define a group occurrence.

4 Attempt was made to establish a group occurrence that violated a duplicate clause

for the group.

5 Attempt to use FINDD with REF-CODE equal to zero.
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Table F-2, DBM Data Dependent Errors (cont, )

Error Number

Error Condition

6

13

14

15

16

17

18

19

20

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 supplied for retrieval of a group occur-
rence is incorrect,

The area number portion of the reference code supplied 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 REMOVSEL, withthe object group occurrence the owner
of a nonempty set occurrence,

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

Attempt to delink 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 modify or store a data group where the values 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-
ves for the calc control items.

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

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

Table F=3, DBM Non=Data-Dependent Errors

Error Number

Error Condition

30

31

32

33

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

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

Attempt to use a procadure 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, Delink, Relink, and FINDDUP.

Attempt was made to traverse a set with no current position in the set.

Appendix F




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

Error Number

Error Condition

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

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

Attempt to use the FINDC procedure without having a current of the group
type.

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

Attempt to HEAD a set whose owner is defined to be the AREA.
Attempt to modify a data item that is an index control item.

Attempt was mode to update an area of the database that was opened for re-
trieve only.

Procedura! call to open any area while execu*ing in another area.
Attempt to access an unopened area.

Procedural call without any areas open. The only calls allowed without an open
area are DMSTRACE, ENDTRACE, DMSSTATS, ENDSTATS, RPTSTATS, DMSABORT,
SETERR, RESETERR, and DMSLOCK.

Group referenced by FINDX or FINDSEQ call does not contain any inverted
items.

Item referencpﬂ by FINDX or FINDSEQ call is not an inverted item.
DMSRETRN ¢all without an available return address.

Password specified uues not allow the intended procedural action.
Password not supplied for a password-secured database.

Ani 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
storage does not mafch 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/dequeve.

The users account authorization does not include use of enqueue/dequeve.
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 FINDG procedural call without havmg all of the control items
defined for the group or its owners.

Attempt to link a group in a sorted set without having all sort keys defined.

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

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

Attempt to execute a FINDX or FINDSEQ procedure but the inverted option has
been omitted for the item.
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Table F-3. DBM Non-Data-Dependent Errors (cont. )

Error Number

Error Condition

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

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 refrieved 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 established to control secondary indexes is not a calc 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 still unavailable 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 1/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.

The memory space allocated for a
User Argument table (99) N
Area definition table (100)
Detail Pushdown list (101)

has been exceeded.

Detail definition list is incorrect.

Group retrieved is not defined for set accessed.

Attempt to delink a group with set-next zero.
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Table F-3. DBM Non-Data~Dependent Errors (cont.)

Error Number

Error Condition

124 Attempt to link a group with set-next zero.

125 Group specified by set=next cannot be retrieved.

126 Group just stored cannot be retrieved to complete set linkages.

127 Prior group of set cannot be retrieved.

128 Group specified by set=prior cainw be retrieved.

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

131 Unable to retrieve the invert group occurrence for the secondary index item of the
current main group.

133 Sort processor has abnormally terminated while executing FINDSEQ sort.

134 The main group defined by a secondary index is not retrievable. .

135 Unable to retrieve the group occurrence that was just created,

136 Invalid internal DR*A argument.

137 Error has occurred in handling area owner group.

Table F-4. DMSINIT Error Messages '
Message Meaning

***ASSIGN CARD MISSING FOR area-name.

Area file identified by area-name was not as-
signed or was not properly assigned.

***E:DBnn NOT OUT OR INOUT FILE.

Function assigned for the F:DBnn is not QUT
or INOUT.

***]/O ERROR F:SCHE - xx yy. . An 1/O error return from the monitor oceurred

while processing the schema file - xx and yy
are the major and minor codes returned by CP-V.

***] /O ERROR F:DBnn - xx yy. ‘ An 1/O error return from the monitor occurred

while processing the area file assigned to
F:DBnn — xx and yy are the major and minor
status returned by CP-V.

***UNEXPECTED END OF FILE 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=name specified did not match any of

the area names in the schema.

***RANGE NOT SPECIFIED FOR RE-INIT OR AN Range parameter is required to reinitialize an

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
OVERFLOW RANGE NOT ALLOWED

If any pages in the indexed group's page range
or in the overflow range are to be reinitialized,
all must be reinitialized.

***[LLEGAL RE-INIT OF OVERFLOW-RANGE

Overflow range may not be reinitialized if
indexed group range is not.

***SYNTAX ERROR

Missing equals sign or comma, misspelling 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.

Table F=5. DMSDUMP 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~-name in a dump or print directive
did not match any of the area names in the
schema.

***SYNTAX ERROR

Missing equals sign, comma, etec.

***UNEXPECTED END OF FILE ON SI

Additional input was expected to complete an
area, line, or group specification, or period
was missing.

***INCORRECT DATA PAGE READ FROM area-name

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.

***[LLEGAL RANGE

Range specified was not within the area.

***ASSIGN CARD MISSING FOR area=-name

Area file identified by area-name was not as-
signed or not correctly assigned.

***]/O ERROR F:SCHE -- xx yy

An 1/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.

***1/0O ERROR, F:DBnn == xx Yy

An 1/O error return from CP=V occurred onarea
file assigned to F:DBnn — xx and yy are the
major and minor codes from CP-V,

***1/O ERROR F:DUMP -- xx yy

An 1/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-5. DMSDUMP Error Messages (cont. )

Message

Meaning

**+*BAD LINE # OR GROUP LENGTH

Duplicate line numbers, zero group length, or
invalid group length found on page being pro-

cessed. Contents of page are printed in hexa-

decimal following this message.

***CHECKSUM ERROR OR PROPER CIPHER KEY
REQUIRED

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. Checksum 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 nome 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 less 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 several format errors: missing comma,
parenthesis, etc.

***[ /O ERROR, F:SCHE —- xx yy

An 1/O error return from the monitor occurred
while processing the schema file — xx and yy
are the major and minor codes returned by
CpP-v.

***]/O ERROR, AREA=nn -~ xx yy

An /O error return from the monitor occurred
while processing the area whose number is
specified by nn — xx and yy are the major and
minor codes returned by CP-V.
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Table F-6. DMSLOAD Error Messages (cont.)

Message

Meaning

***1/0 ERROR, F:LOAD == xx yy

An 1/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.

*#**]/O ERROR, F:DUMP == xx yy

An 1/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
REQUIRED

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. 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

Statisties 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/O ERROR ON STATISTICS FILE

An error return from the monitor occurred while
processing the statistics file. Processing is
terminated.

***CANNOT OPEN SCHEMA FILE

The schema file does not exist, is not assigned,
or is read-protected. Processing is terminated.

***]/O ERROR ON SI

An 1/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.

***UNRECOGNIZED SELECTION

Selection specification was not AREA, GROUP,
or SET. Remaining selection input is scanned
for errors but no statistics will 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. Remaining
input is scanned.

***JSE OF ALL MADE SPECIFIC SELECTION ILLEGAL

ALL may be used only once and no other se-
lection is legal after ALL. Remaining input is
scanned but no statistics are printed.

***UNEXPECTED END OF FILE ON SI

Missing period or partial selection was spec-
ified. Processing is terminoted.

***INCORRECT GROUP NAME

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 legal entry type.
The entry is skipped.

ENTRY IS ILLEGAL DUPLICATE OR OUT OF
ORDER -- ENTRY SKIPPED

The entry is not in the correct sequence
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 -~
IGNORED

The cipher key for an area is greater than
four characters. The cipher key is ignored.

FILL PERCENT IS NOT IN RANGE 1-100 OR IS GREATER
THAN FILL PERCENT IN TARGET SCHEMA

The indexed group fill percent specified for
an area in the RPCL is either an illegal per-~
centage value or is greater than the filf

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 AQO, 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 MEANINGLESS

A cipher key has been specified for an area
that is notenciphered. The clauseisignored.
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Table F-8. RPCL Error Messages (cont, )

Message

Meaning

AREA HAS NO INDEXED DATA GROUP -- CLAUSE
MEANINGLESS

An indexed group fill percent has been
specified for an area that does not con-
tain an indexed data group. The clause
is ignored,

UNDEFINED AREA -~ ENTRY SKIPPED

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

TARGET AREA MUST BE DATABASE FORMAT

User attempted to specify a target area in
DMSDUMP format.

FILL PERCENT MEANINGLESS FOR SOURCE AREA

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

DUPLICATE CLAUSE -- ILLEGAL

A clause has been illegally duplicated,
The clause is ignored.

PRIVACY KEY EXCEEDS 8 CHARS IN LENGTH --
IGNORED

The length of aschema privacy key isgreater
than eight characters. The key is ignored.

ILLEGAL NONNUMERIC LITERAL -- SKIPPING TO
NEXT ENTRY

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

ILLEGAL CHARACTERS IN VOLUME NUMBER

A volume serial number contains characters

other than A through Z and 0 through 9.

VOLUME SERIAL NUMBER HAS ILLEGAL NUMBER
OF CHARS

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

PASS NOT IN WEIGHT FACTOR SEQUENCE

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

UNDEFINED GROUP

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

DUPLICATE GROUP SPECIFICATION

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.
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Table F-8. RPCL Er-or 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 calc or indexed in a preserve
subentry.

ATTEMPT TO LOAD GROUP group-name AHEAD OF ITS
STORAGE MASTER

A pass sequence subentry specified the
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 THAT SHARES PAGE RANGE
OF INDEXED DATA GROUP

A group which resides in the same page
range as an indexed data group has been
specified in u preserve subentry,

Table F=9. DMIREST Error Messages

Message

Meaning

DCB F:WFnn ASSIGNED TO UNRECOGNIZED DEVICE

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

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

DCB F:WFnn has an explicit or default de-
vice assignment. Assignment must be to

FILE, LABEL, or ANSLBL.

SORT ERROR n

DMSREST has linked to the XEROX 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,

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

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

nK WORDS ADDITIONAL MEMORY REQUIRED

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

Message

Meaning

ERROR nn ..

. FILE INCONSISTENCY IN filename

DMSREST has detected a file error, where
code nn is:

21 - file 1/O error
22 - file 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

ERROR nn ..

. PROGRAM FAULT ... REPORT TO

XEROX ANALYST

A program error nn has occurred from which
recovery is not possible,
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Table F-10. AP!/EDMS Errors

Error

Code Message Text Commenis

501 INSUFFICIENT 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 C00,
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 1/0O ERROR READING SUBSCHEMA FILE The monitor error code is
available via APL ERRX
intrinsic.
505 FIRST EDMS CALL NOT 'DMSSUB!
506 NO DCB AVAILABLE FOR AREA TO BE OPENED
508 EDMS PUBLIC LIBRARY IS NOT IN ':p22'
509 ATTEMPT TO EXECUTE DMSEND OR DMSSUB WITH
ACTIVE AREAS

510 ILLEGAL DIGIT IN ZONED OR PACKED ITEM VALUE

51 VALUE IN NUMERIC OR PACKED 1M WILL NOT FIT
IN FLOATING LONG NUMBER

512 ARGUMENT NAME NOT IN NAME TABLE

513 NON-UNIQUE ITEM REFERENCE WAS NOT
QUALIFIED '

514 UNABLE TO ASSOCIATE ITEM-NAME WITH
QUALIFIER

515 TRUNCATION

516 ATTEMPT TO ASSIGN NEGATIVE VALUE TO UNSIGNED
ITEM

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 15

NOT NYLADIC, NO-RESULT
520 LOAD, CLEAR, OFF, CONTINUE AND SAVE
COMMANDS NOT LEGAL WITH ACTIVE AREAS

90 30 12C-1(6/75)
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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 edach character in the item is compared to a set of allowed values for
the corresponding picture character. If the values do not agree, adata dependent error is returned. The picture
character and the allowed volues for EBCDIC items are:

Picture Values

9 Hexadecimal FO-F9 (numeric values only)
A Hexadecimal C1-C9, D1-D9 and E2-E9 (alphabetic values) and hexadecimal 40 (space).
X Hexadecimal 00-FF (all values).

If the item type is signed numeric, the allowed values for the low order character position are A0O-A9, B0-B89,
C0-C9, DO-D9, E0-E9 and FO-F?. 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 halfbyte for the sign character is 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-
plied in the check clause of the DDL. The item value must be equal to either literal value or it must be greater than
the low literal and less than the high literal. Velidation against a single value moy be accomplished 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
DDLby using the same routines as the Xerox COBOUL 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 values B or D as a negative sign.

The DBM uses the decimal instructions of the hardware for comparison of packed decimal values. Thus, sign values
A, C, E and F are considered positive and values B and D as negative.

In the comparison of data items to range literals, no check is made to ensure 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. ENQUEUE/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 an 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 ta 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 isenqueued
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 and returns data 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-
queve 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 AREA-NAME/ACCOUNT-NUMBER

pair. The hash value is displayed as six hexadecimal characters.

Following is a sample run of the program.

1BUIL.D HASHVALUE
1.000 AREA~1.893AA3JP
2,000 MFG-DB=01.0131 )
3.000 OUR-DATABASE~AREA~01.MYACCT
4.000 i ’ ’

1SET M3SI DC/HASHVALUE

THASH,

AREA=~] »893AA3JP

HASH VALUE = 2BA4215
MF@-DB-01.0131

HASH VALUE = 69DF64
OUR-DATABASE-AREA-01.MYACCT
HASH VALUE = A3FDFB

Appendix H



APPENDIX |. DMSREST PROCESS FLOW

Phase 1: Unload

SDBA

1 An Unlood process is scheduled for each source
dafabase area. Group occurrence unloading is

1 accomplished by a sequential read of all source
database pages. Unload processes cre scheduled to
Unload be executed in the order of AREA DDL statements
for the source database. All unioad processes are
scheduled fo be executed before the following
processes.

t ! ! 1

ing sort of the INDEXED groups unloaded from a

2 A Sort process is scheduled for each source database
CEGR CRCO CSKD CCDG CIDG CVvDG orea containing INDEXED groups. This is an ascend-
source area, The sort keys are the INDEXED groups'

~

* ! ' key items. These sort processes are scheduled to be
3 executed before the following processes.
C 8
Set Recovery Sort -

3 A Set Recovery process is scheduled for each source
database area containing the owner groups of sets.
One process will recover those sets that control the

- storcge of a group (i.e., the STORAGE set of a VIA
or DIRECT group). The other process will recover
CSTO

CIDG those sets that do not control the storage of a group.

4 All Set Pointer Extract processes are scheduled
I immediately after each Set Recovery process (3).
Set Pointer o This extract process produces the dota necessory to
Extract relink the target database reference codes (CRCO)
ond 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=
CEGR CSTO CRCO . taining groups that are controlled by a storage set.
This sort orders the extracted base page reference
codes to permit on orderly update of groups that are

‘ controlled by a storage set.
¥ s
Sort 6 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.
CsTO
1 A Sort process is scheduled for all source areas con=
S taining groups that are controlled by o storage set,
This sort orders the groups so that their recovered
source database base page can be converted into
G target database base page values by o later process,
Assign Source
Base Page

'

CEGR ( cvoe _Legend
Process
1

)
Sort

CvDG

Figure I-1, DMSREST Flow Diagram
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Phase 2: Load

Sort

CSMR

)

Assign Target
Base Page

:
-

-

i}

CTDG

Load

TDBA

-

CSMR

CGOR

CEGR

10

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 scheduied 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.

A Sort process is scheduled for all 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,

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.

Appendix [

Figure I-1,

DMSREST Flow Diagram (cont, )




Phase 3: Relink and Validate

D
12 K]
Sort Sort
CGOR CRCO
“
Update
CRCO
15
Sort
CRCO
18
Update
(e
CRCO
18 "
Sort T
‘} Sort
CGOR -
‘ CRCO
1]
Relink and
Validate
CEGR

12

"

A Sort process is scheduled after the last scheduled
load process (11). This sort orders all source and
target databose reference codes of the loaded group
occurrences so that the set pointer and inverted group
source databose reference codes may be assigned their
equivalent target database reference code values,

A Sort process is scheduled to order all set pointer
and inverted group source database reference codes.
This sort orders the source database location of these
reference codas so that they may be assigned their
target database lrcation by the next process.

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

A Sort process is scheduled to order ail source database
set pointer and inverted group reference codes on

their source database values. This sort permits the
assignment of target dotabase reference codes to

these set pointer and inverted group source database
reference codes by the next process.

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

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

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

A Relink and Validate process is scheduled for each
target database area. This process relinks all set
pointers and inverisd 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, DMSREST Flow Diagram (cont,)
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Phase 4: Wrap Up

2
Sort
@ ‘ CEGR
2
Update
(}P ‘ CEGR
i
2
Sort
|
@ ‘ CEGR
I
b4}
Wrap Up
[
CGRC

2

2

23

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

An Update process is scheduled and assigns the target
database location to each source database error de-

tected by DMSREST.

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

A Wrap Up process is scheduled to report all source
and target database errors detected by DMSREST, and
fo produce a correspondence file of all source and
target database reference codes.

Figure I-1,

Appendix |

DMSREST Flow Diagram (cont. )




APPENDIX J. SAMPLE DATAEASE RESTRUCTURING

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

#x8200%%» EXTENDED DMS FILE DEFINITION PRACESSBR <= VERSIBN B0O
[ ]
veui0ses EXTENDED DMS SCHEMA DDL

1% SCHEMA NAME 1S SAMPLESCHEMAMAD; PRIVACY |LBULK FABR

23 EXTRACT 15 'EXLHCK'; PASSwARD 1S 'PASWRD1L!
33 RETRIEVE KEYS ARE 1217 UPDATE KEY IS 2312247
'Y PASSWBRD 1S5 'PASWRD2!' RETRIEVE KEY 1S 1,17
53 PASSWEBRD 1S '"PASWRDY'.
63 AREA NAME 1g AREA=)1 CANTAINS 100 PAGESS NUMBER Is 1
74 J INVENTBRY 80
8 JCHECKSUM 18 RFQUIREDS JBLRNAL [S NBT
9t REGQUIRED; ENLIPHERING IS NAT REGUIREDe
103 ARE. NAME S ARFA=2 CENTAINS 100 PAGES; NUMBER
113 I[> 2; INVENTORY
123 PLRCENT 1S 80; JBURNAL [S NO6T REQUIRED,
13! GRAUP NAME 1S (iRUUP) WITHIN AREAe(; NUMBER IS
141 100; LBCATIUN MODE 1S DIRECT; PRIVACY LHCK
153 FBR RETRIEVE IS 15 PRIVACY Leck FOR UMWDATE IS
161 2313 STATISTICS ARE REQUIRED,
17! GROUP NAME IS GRMUP2 WITHJ]* ARFAel
181 NUMBER IS 2003 LSIATIHN MADE 1S VIA
19 SET=A SET PRIVACY LOCK FBR RETRIEVE I% 1
20¢ PRIVACY LRCK FRR UPDATE IS 231
218 ITEM=21) PICTURE A(16) TYOF 1S CHARACTER
221 PRIVACY LACK FAR RFTRIEVE 1S 173 PRIVACY
234 LBCK FAR UPDATE [S 231

243 1TEMe22 TYPE IS BINARY; BCCURS 49
25t ITEMe23; TYPE IS FLAATING LONG,
263 GROBLP NAME [S GRBUF.3 WITHIN AREA«2 RANGE 1 THRU Sp LBCATION FUDE

271 1S CALC USING ITEM=32 DUPLICATES ARE ALLBWED;
28; NUMBER IS 300; PRIVACY LBCK FBR RETRIEVE
29 1S 17 PRIVACY LBCK FBR UPLATE IS 247

308! ITEM«31 PICTURE X(31) RCCURS & TIMESe
31! ITEM=32; TYPE 1S CHARACTER, 31
321 GRBUP NAME IS fGRUUPaL WITHIN AREA=2 RANGE IS 51 THRU 100

333 NUMBER 18 400; LBCATIEON MADE 1S CALC USING
341 "1TEMeyy DUPLICATES NBT ALLOWED PRIVACY LBCK FOBR RETRIEVE IS 7
354 PRIVACY LBCK FAR UPDATE 1S 247

36 ITEMe41 PICTURE IS 99v99.

371 IYEMe42 PICTURF IS AA9(4)A PRIVACY LUCK FBR RETRIEVE
388 1S 17,

397 ITEMe43 TYPE 18 CHARACTER 4

401 ITEM=44 TYPE IS BINARY,

411 SET NAME IS SgETeA) BWNER 1S GROUPmy; BRDER IS FIRST.
428 MEMBER 1S GROUPe2

43¢ JINCLUSION IS AUTBMATIC SET OCCURRENCE SELECTION
b IS LBCATIAN MBDE BF OWNER.,

451 SET NAME 1S SET«8J) BWNER S GROUPe2

461 BRDER 1S NEXT) STATISTICS ARE REQUIREV,
473 MEMBER IS GRBUFP=3 INCLUSION [S AUTBMATIC

489 JLINKED T® BWNER; SET SCCLRRENCE SELEGTION
493 1S THRU CURRENT BF SETe

50! SET NAME 1S SETeC; BRDER IS NEXT

511 JUWNER IS GROUP=2; LINKED TO PRIOR

s21 JSTATISTICS ARE REQUIRED,

538 MEMBER IS GROUPe4 INCLUSIBN ]S MANUAL

5S4t SELECTIBN IS THRU CURRENT OF SETe

583 SET NAME 1S SETeDJ BWNER 1S GROBUPe13

56} ) ORDER 16 SURTED; STATISTICS ARE

573 REQUIRED,

Figure J=1. Schema DDL Listing for Sample Target Database
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58% MEMBER |S GROUP«4 [NCLUSIBN [S AUTAMATIC

593 JLINKED TR BWNER
601 JSET 8CCURKENCE SELECTISN [S THRU LHCATION
811 MUCE BF BWNEN; ASCENDING RANGF KEY IS
521 ITEMea1 DUPLICATES ARE NOT ALLOWED
43¢ END e

¥»s207%4s SCHEMA CANTAINS 0005 PAGESs .

#24203%4e THENE WERE (000 DIAGNBSTIC MESSAGESS

STURAGE REQUIREMENT QUMMARY

ARF a DATA pAGES INDEX PAGES INVENTORY PGS TBTAL FAGES
01 00001900 0000990 2030001 0000121
02 0JGCo100 0000000 2000001 ocooict

“»22Q 0w SCHEMA GaNEpATIﬂN COMPLETE»

Figure J=1. Schema DDL Listing for Sample Target Database (cont, )

00130 JUL 184'74 DMSANLZ FILE,RELEASE
CJURRENT BFTI8NS: L8G
WORK® a
SARTs 17
BUFFERSa 2
BLECKs 2048
FILE
RELEASE
CHECKSUM
CIPHER

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

00:30 JUL 18,'74 %4 PROCESS CONTROL LANGUAGE
1T SBURCE SCHEMA 1S SAMPLESCHEMA PRIVACY EXTRACT 1EXLOCK!,
21 TARGET SCHEMA 1S SAMPLESCHEMAMBD PRIVACY EATRACT 'EXLOCK!e
31 SBURCE AREA AREA=1 DMSDUMP SAMPDBDUMP.
41 SBURCE AREA AREA=2 DMSDUMP SAMPDEDUMP.
51 ENDe

.THERE WERE 000 DIAGNBSTIC MESSAGES
RPCl, PROCESSING COMPLETE

Figure J=-3. DMSANLZ RPCL Listing for Sample Schema Analysis
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00330 JUL 18,'74 L) C8MPEBNENT ANALYSI]S .o
PASSWBRDS AND/BR ACCESS CBLES CHANGED
INVENTBRY PERUENT #F AREA AREA«1 CHANGED
CHECKS UM B8PTIUN BF AREA AREA«1 CWANGED
ACLESS KEYS OF GRBUP GRBUP.2 CHANGED
PAGE RANGE 8F GRZUP GROUPe2 CHANGED
INVENTBRY PERCENT AF AREA AREA.2 CHANGRD
DATA PAGES BF AREA AREA2 CHANGED
ACLESS KEYS 8F GRBUP GRBUPae4 CHANGED
PAUE RANGE BF GRBUP GRYUPw4 CHANGED
ACLESS KEYS BF [TEM ITEMw4y IN GRUUP GRBUPw4 CHANGED
ACCESS KEYS OF ITEM ITEMw42 [N GROUP GROUPw4 CRANGED

THERE WERE 11 LEGAL CHANGES
THERE WERE 0 ILLEGAL CHANGES

Figure J=4, DMSANLZ Source and Target Schema Component Analysis Listing for Sample Schema Analysis

00:30 JUL 18,'74 # %% DATAW LYAD SEGUENGCE «4«e
PASS STEP AREA GROUPS LBADED
1 13 AREAw1 GROVP«{
2 17  ARZAs1 GR9UPe2
3 19  AREA#2 GROVP*3 GROLUPw Y

Figure J=5, DMSANLZ Target Database Load Sequence Listing for Sample Schema Analysis

00:30 JuL 1R2'74 LI ) SCwWwE "L LE F w®CESS SEWLENCE L
SYEP: 2 PROCESS: UNLL = UNLBAC SRLKCE AREA SAMPDRUUMR

[FI1D GRALPS
CCDG  GRAUPe2 GROUPes

INPLY FILES
1FID FYLE Na“ge STeP CREATED BY DeVICe CIPHEREC ACCOUNT VBLLMES
SOBA  SAMPDBLLMM DUMP PUBLIC NG

BUTPUY P ILES
IFID FILE NAME oce DEVICE CIPmEREC
CCDG  CCNhG=po02- FiwFo2 PLELIC ne
CSKD C8KD=0002- FIWFO& PLBLIC ND
CRCB CRCA=0002" FIwFQS PuBLIL LY}
CEGR CEGR=0J02¢ FIWFQOs PUBLIC Y]

Figure J=6, DMSANLZ Scheduled Process Sequence Listing for Sample Schema Analysis
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» * @

92130 JUL 185174

STERP: 19 PROCESS! LOAD «-
GROLFS
GROUP=3
INPUT FILES
IFID  FILE NAME

CYDG  CTDG~0Q18*

BUYPUT PILES
IFID FILE NAME

CSMR  CSMRe=Q019«
CGBR (CGBR=QQ19*
CEGR CEGR=0019~

INBUT FILES
IFID FILE NAME

TOBA AREA-2

SC=EDUVULED

Y ROCESS

SEGLENCE LR 23

LBAD GROLP OCCURMENCES JNTB TARGET AREA AREAe2

GROUPe4

STEP CREATED BY

14

oce

FiwFQl
FIwFQ4
FIWFQ6

STeP CREATED BY

USER

DevicCe

PLSLIC

DEVICE
PLBLIC
PLBLIC
PLBLIC
CEVICE

PLBLIC

CIPWEREC ACCBUNT VOLLMES

N0

CIPwEREC

N
L1}
N

CIPWERED ACCOUNT veLLres

NS

Figure J=6, DMSANLZ Scheduled Process Sequence Listing for Sample Schema Analysis (cont, )

J5430 JUL 18/'74 . .0
IEIn FILE NAMF
Epl-T) RAMPLUBOUMP
fotelo]] CCDG=2001 ~
ZvDG  CvDG=000l~
CskD C5x0=coQl =
£RC®  CRCY=200t-
CEGR CtGR=C00L~
5284 SAMPUBDUMP
ccoe CCDGwCOQRP=
cSxD CSx0=Coca~
CRCH CRCB=CQ02~
CEGR CEGReCO0R~
csTe CSTH=COC3.
csT9 CSTB»0004.
clce CRCO=CO04~
CEGR CEGR=0Q00%~
csre CST8e0005~

S CHE LWL ECL FIlLE
DeVvICF CIPH AR S-]
PLUBLIC NG 2c48
ousLlC bY:-] 32
eulLIC LL] 24
puUBLLC e 24
PLBLIC L} e
BLBLIC NO 32
PLBLIC NG 2248
PuUBLIC NGO 195
PG IC ~e 24
pPUBLIC NE 24
PUBLIC L] 32
PLHLIC NG 24
PuBLIC e 24
puUBLIC N 24
RUBLIC LY} 32
PUBLIC 8 24

) 37

LS AGE
STEP CWFATEC BY  STEPS USEC BY  yOLUPMES
cLme 1 = LNLE
1 = LALC 12 = SRTS
1 = LALD 6 « ASBP
1 = UNLC 3 - PPSH
8 « PPSO
1t « UMD 21 = SRTA
1 = LALD 29 = SRTA
[pI¥ 4 g 2 = UNLD ]
2 = UALD 18 « SRTS
2 = LALD 8 - PPSE
10 » PPSH
2 - UALE 21 ~ SRTA
2 « UNLE 29 - SRTA
3 « PPSH 4 « XSET
W . XSET 5 « SRTA
4 = XSET 21 « SRTA
4 » XSET 29 ~ SRTA
5 « SATA 6 = ASBP

Figure J-7. DMSANLZ Scheduled File Usage Listing for Sample Schema Analysis
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00133 JUL 184174
CURRENT BPTIONS:

DMSREST
L8G
WORKx
SARTs
BUFFERSS
BLECKs
FILE
RELEASE
CHECKSUM
CIPHER

17

2048

Figure J=8. DMSREST Control Command Option Listing for Sample Restructuring

23133 JUL 18:774

IF10

S3BaA

CCcos

CSKD

cace

CEGR

ELAPSED STEP TImg

05135 JUL 184'74

1F10

CTDG

CSMR

CGOBR

ELAPSED STEP TiME

FILE

STATLS

SAVED

SAVED

SAVED

UNUSED

UNUSED

FILE
STATUS

SAVED

UNUSED

SAVFD

UNUSED

SAVED

STE¥ ¢
oCg & 170 %
TYPE OevICE
FiwF0g NPT
FILE PUBLIC
FiwF02 WBUTRUY
FILE PUBLIC
FiwFQ4 BUTPLT
FILE PUBLIC
FiWwF05 BUTRLT
FiwF0s BUTPLT

01s0

STEP 198
oee & 178 %
TYPE DevICE
FIWFO9 INPLT
FILE PusL
FiwF0y BuUTRUT
FiwFQs OUTRUT
FILE PUBLIC
FiwF0g HUTPUT
FIwFOs INOUT
FILE rUBLIC

0100

VANLT ee UNLBAD GKOLP BCLURKFANCES FrePRv SALRCE AREA

CRUAN,
ACLESS

RAANBM
Ci=ecCr

CONSEC
SEWUEN

CONSEC
SESUEN

CONSEC

CBNSEC

STEP EXECUTION TIME

FILE NAME IN RPCC CATALBG
K PROTELTION ATTRIBLTES

SAMPLEN! wP
CHICKSUMMED

CCRGe0N02=2R6593
CRECKSUMMED
ALT®NT «19113JP

CSKC»0J02~286593
CRECKSUPMED
ACCHUNT x19143JP

CRCH~0002-284593

CEGR=00C2-£865°3

JeQ37?

STEP SERVICE TIME

BYYE SIZE BF:
BLACK RECHRD

2676  2C48
1972 195
2548 24
248 24
2026 22

0+0312

LBAD e LOAD GROUP BCCUKRENCES INTU TARGET AREA

RRGANS
ACCESS

CENSEC
SEGUEN

CONSEC

CONSEC
SEWUEN

CBNSEC

RANDOM
DIRECTY

STEP EXECUTION TIME

FILE NAME IN RPCC CATALGG
5§ PROTELTION ATTRIBLTES

CTnG=001%=¢46598
CRECKSUMMEC
ACCHLANT «19113JP

CSMR=0019=28659%

CGRR=0)19+286595
CrECKSUMMED
ACCIUNT K191130P

CEGR=0119°286595

ARFA=2
CHECKSUMMED

240263

STEP SERVICE TIME

BYTE SIZE OF!
BLACK KECBRC

1972 195
2068 12
2n48 12
2nze 32
2n48 2048

ce0321

3

NLMBER OF FILEY
BLOCKS RECBRCS
50 90
L} 90
3 120
o] 0
0 0
61 360
23

NUMBER OF FILEY
BLOCKS RECOROS
L} sC

o] [+

1 90

o] ]

100 [+]
109 180

Figure J=9. DMSREST Executed Scheduled Process Sequence Listing for Sample Restructuring
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02138 JUL 1807 D) R FCC CATALBGUED FILES L1 sTlilnNG LR I

CvDG RELEASE F1wFO3 OUTRUT (CHBNSEC CvnGe0006=cRAB93 2~28 L 2
FIus PULLIC  SESUEN CHELKSLMMED

CVOG RELFASE FiwF03 BUTOUT CBASEC CVvCGw0707~286593 2028 84 2
FILE PUBLIC  SEGUEN CHECLKSLMMED

CST® RELFASE FiwFQu HBUTPUT CONSEC (STRe0npR=2R6594 ELLY ] 26 2
FILE PUBLIC SEVUEN CHECKSUMMED

CRCM RELEASE FiwFOS OUTPUT CBASEC CRC2=0009+284594 2048 24 .
FILE PURL IC SEGUEN CHECKSUMMED

CST® RELEASE F{wFOs4 BUTPUT COBNSEC CST8=0010-E86%594 2r4B 24 2
FILE PUBLIC SEQUEN CHECKSULMMED

CRCH RELEASE FiIwFOS BUTPUT C(CBNSEC CRC990011+28659 Pr a8 264 2
FILE Puol1C SEGUEN CWECKSUMMED

CEGR RELEASE F wF06 OUTPUT CBASEC CEGR=0011-286594 2024 a2 1
FILE PUBLIC SEUVEN CHECKSUMMED

CTI3 SAVED FiwFQY UYUTRUT CBNSEC (TDG=0012+-28659%4 2228 32 1
FlLg PUBLIC SEUYUEN CHECK SUMMED

TOBA SAVED FiwFOB INBUT  QANDBM AREA=} 2r48 2048 100
FILE PUBLIC DIRECT CHECKSUMMED

3e

3c

27¢C

9C

120

1€

40

Figure J-10. DMSREST RPCC Cataloged Files Listing for Sample Restructuring
(Listing Produced as the Result of CATALOG Keyin)

G9UP GRALPe4 CONTAING PAQ ~pal PAINT:R AT BYTE 99 FBHR SET SETN == SOLNCE HEAC PBINTER WAS
02902801 SHBULD maAVE BFEN 42002971 ee SBURCE GWOBUP ReFCOBCE wAS 20p11c02
e= TARGE'T GRAUP REFL2CE 1S 02005901

THERE WERE | ERR@RS LOGGELD

Figure J=11, DMSREST Error Summary Listing for Sample Restructuring
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41
DMSREST

WILL ACCEPT OPERATOR INTERRUPTS

a1e
DMSREST = UNLD 0001
0033

41
OMSREST
41s
DMSREST
1INT, 41

UNLLD 0002

PPSR 0003

413
OMSREST = XSET 0004
L1
DMSREST -~ INTERRUPTED BY OPERATOR, YOU MAY INPUT:
41
IGNORE  ~ TO IGNORE YBUR INTERRUPT

MSPAUSE = T80 PAUSE DMSREST AFTER CURRENT STEP
ngBREAK « TG TERMINATE DMSREST AFTER CURRENT STEP
“:GO = T0 CANCEL YOUR PRIOR *PAUSE® OR °*BREAK®
~:=CATALUG = T0 LIST ALL FILES AFTER CURRENT STEP

"QUIT  ~ TO IMMEDIATELY TERMINATE DMSREST
DUSREST = YOUR INPUT TGNCRE

00234

w1

DMSREST = YOU'RE IENORED

#1g
OMSREST = SRTA 0005

Figure J=12, DMSREST Operator Console Listing for Sample Restructuring

Appendix J 167




168

This appendix defines the form~t of the sequential file generated by DMSREST that may be accessed by a user,
file is the Conveyed Group's Reference Code (CGRC) file that is produced by the wrap-up process of DMSREST,
contains a record for each group occurrence conveyed from the source database to the target dakabase.

APPENDIX K. DMSREST SEQUENTIAL FILE FORMATS

includes the referenge code for the group in the source database and in the target database.

Word 0

Byte O | Byte 1

Byte 2 | Byte 3

Checksum or zero

Number of DMSREST step
that created the file

t
Sequence number

Group number in target database

Group's reference code in target database

Group number in source database

Group's reference code in source database

t .
Sequence numbers start at one and are incremented by one.

Appendix K

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




INDEX

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.

IDMSFDP 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

backward pointers, 24
beginning of processing, 36

C

CHECK clause, 19
checkpointing, 50

checksum, 13

CHECKSUM clause, 13
CLOSAREA call, 50

CLOSEDB call, 50

COBOL call format, 34

COBOL clause, 27

combination public and shared library, 52
comments, 11

communications control block, 33
COMPONENTS clause, 28,29
CONDITION NAME clause, 29
continuation, 11

CREATE call, 36

data definition language syntax, 9
data item name, 18

data item type, 18

data pages, 6

data relationships, 2

data validation, 117

database file 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

deciphering, 57

DELETAUT coll, 39

DELETE call, 39

deleting occurrences, 39
veLe:SEL call, 39

DELINK call, 41

DMSABORT call, 48,49
DMSCHKPT call, 50

DMSFDP operational interface, 30
DMSFDP outputs, 10

DMSINIT, 60

DMSLOAD, 62

DMSLOAD 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
END entry, 25,30
ENDSTATS call, 46
ENDTRACE call, 46

error control, 48

error messages, 102

error processing, 50

F

file definition processor, 9

file name for the schema file, 12
files used by the database restore processor, 62
files used by the dump processor, 61
fill percent, 14

FILL PERCENT clause, 14

FINDC call, 43,42

FINDD call, 43,42

FINDDUP call, 44,42

FINDFRST call, 44,42

FINDG call, 43,42

FINDLAST call, 44,42

FINDM call, 43,42

FINDN call, 43,42

Index
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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.

FINDP call, 43,42
FINDS call, 44,42
FINDSEQ call, 44,42
FINDSI 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

HEAD call, 45

INCLUSION 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

)

JOURNAL clause, 14
journal file, 14
journaling, 51

L

level number, 29

LINK call, 41

LINKED TO OWNER clause, 24
LINKED TO PRIOR clause, 24
LOAD directive, 58

load processor (DMSLOAD), 57
location mode, 16
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LOCATION MODE clause, 16
locks, 12

MEMBER clause, 24
member subentries, 24

META clause, 27
mefa-symbol call format, 34
MODIFY call, 40

modifying data values, 40
modifying linkages, 40
moving to working storage, 45

name checking, 27

NEXT pointer, 4
nonnumeric literal, 20
NUMBER clause, 13,17, 20

numeric literal, 19

0

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 LOCK clause, 12,17,19

punctuation, 11

range of a group, 16
RELINK call, 41
REMOVE call, 39
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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 file, 65

schema generation, 12
secondary index item, 20
SELECTION clause, 24
sequential file formats, 98
sef, 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 file, 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
terminal usage, 31
terminating processing, 50
total nonshared library, 52
trace table, 47

track information, 46

TYPE clause, 18

utilities operational interface, 60
utility processors, 54

v

validity check, 19

W

WITHIN clause, 16, 20
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