IDMS-History 

IDMS (Integrated Data Management System) was developed by Cullinet Software Inc. It was enhanced and is currently supported by Computer Associates (CA). Initially IDMS was developed to run on IBM mainframes, however versions for other environments have also been developed.

A network data model is regarded as an extension of hierarchical model. The principle difference between the two is that in a hierarchic model a child record is associated with only one type of parent record, whereas in a network model it can be associated with many types. However in both models a child is not associated with more than one parent records in a single relationship. 

The information about the entities is stored in RECORDS and the relationship between entities (records) is implemented using SETS.

RECORD TYPE and RECORD OCCURRENCE 

· A Record type is the structural component that conveys the format in which records are stored (Template). It is a generic group of similar record occurrences that would exist in the database.
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· A Record occurrence is the actual content of data that is stored. Every physical instance of a record type is called a record occurrence. Record occurrence is the basic addressable unit of data under IDMS database.

     A record occurrence is further subdivided into fields or data elements based  

     on its structure. 
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PAGE

· Record occurrences are stored in pages. Typically pages are of 2K or 4K bytes. Its size is decided based on the record types that will be residing. 255 record occurrences can be stored in one page.

· Smallest unit of data transfer between program and database.

· Each page has a unique number and each record occurrence within page has a unique line number. DBKEY, Database key that uniquely identifies any record occurrence in the database comprises of these two components- Page number and Line number within a page. This is 4 byte field, the first three bytes (23 bits) are used to identify the page and the fourth byte (8 bits) is used to identify the line number within the identified page. The first bit of first byte is not used.

AREAS

· Pages in the database are grouped into areas. Starting page, number of pages (or ending page) and page size are the critical factors in defining the area.

· Pages in an area are sequentially numbered and the gaps in page numbers can occur between areas.

· All pages of an area are of the same size.

· All record occurrences of one type reside in one area

Advantages of having multiple areas

· Efficiency: Records those are accessed together during most of the processing can be grouped together into same area for efficiency

· Security: One can restrict access to certain record types. For example, salary-area can be restricted to only finance department.

· Database recovery and backup: Database can be initialized, reorganized and backed up on area-by-area basis. Backup of most updated areas can be made more frequent than other areas.

· Concurrent updating: A program can request exclusive use of an area and prevent other programs from accessing it concurrently.

FILES

· All areas of database are stored in one or more files. It is nothing but an IBM dataset.


SCHEMA 

· It is the logical database definition. It contains complete database description (all record types, all record elements, set types, files, areas etc). 

· There can be only one SCHEMA for a database.

SUBSCHEMA

· It is subset of SCHEMA. It is like VIEW for DB2.

· There can be n number SUBSCHEMAS for a database (Schema). 

· Program must refer to one (and only one) SUBSCHEMA/SCHEMA combination for accessing IDMS data. 

· It is used to restrict the access to a program.

RECORD CHARACTERISTICS
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RECORD CHARACTERISTICS – NAME 

· 1-16 Characters name that starts with an alphabet is given for every record type.

RECORD CHARACTERISTICS – RECORD ID

· Each record type must be assigned with a number that is used as internal identifier. Range is 100-9999.

· This number is assigned by IDMS DBA and applications programs don’t refer record type by this number.

RECORD CHARACTERISTICS – STORAGE MODE

· Indicates whether the record occurrences of the record type are fixed or variable length and whether they are stored in compressed format. 

· Allowable codes are: F(Fixed) V(Variable) FC (Fixed compressed) VC (Variable compressed) C(Compressed)

· DBMS takes care of compression and decompression.

RECORD CHARACTERISTICS – LENGTH

· It is expressed in bytes. It is the actual data length for fixed-length record and maximum data length for the variable-length record.

RECORD CHARACTERISTICS – LOCATION MODE

It defines the way record occurrences are stored and retrieved in the database. Usually owner records are stored with CALC and member records are stored with VIA mode. 

CALC

· Particular element of the record type is declared as CALC-key. 

· At the time of storing the record in database, IDMS uses value of this CALC-key to calculate the page number for storing it. 

· Records stored with CALC mode can be retrieved in single I-O.

VIA

· Records stored with VIA location mode are stored near another database record of the same type. 

· It is used for storing the records on the same page containing owner record or on a page near their owner record.

· It reduces I-O when processing all the records of a set occurrence.

    DIRECT
· It is a rarely used method in which application program explicitly specify the page into which the record should be stored. To retrieve the record, programmer must specify its database address, DB-KEY.

RECORD CHARACTERISTICS – DUPLICATES OPTION


It specifies whether records with duplicate CALC-key values are allowed and if so, how they would be stored in database. It can be specified only for CALC records.

Possible codes are 

· DN (Duplicates Not allowed):
IDMS will give an error if application program tries to store a record with duplicate CALC-key 

· DF (Duplicates First):
IDMS will store the record with duplicate CALC-key value BEFORE any record in the database that has matching CALC key value.

· DL (Duplicates Last):
IDMS will store the record with duplicate CALC-key value AFTER any record in the database that has matching CALC key value.

RECORD CHARACTERISTICS – AREA NAME


It is the name of the area into which all the occurrences of the record type are to be stored. 

SET and SET OCCURRENCE


A SET consists of one owner record type and one or more member record types and a SET OCCURRENCE consists of one occurrence of owner record type and any number of member record occurrences. 

SET CHARACTERISTICS – NAME

· 1-16 Characters name that starts with an alphabet is given for every SET.

· The set name is referenced in the program whenever it accesses the records using that set relation. 

· Usually it will be owner record name followed by member record name. 

SET CHARACTERISTICS – LINKAGE OPTION


It indicates the type of pointers that are used to implement the set. 


Pointers provide flexibility in accessing records in a set occurrence. They are stored in the prefix part of the database record occurrences.


Available options are

· NEXT: Each record in the set contains a pointer to the next order occurrence. It is MANDATORY for all sets. This option allows to access member records only in the forward direction. 

· NP (NEXT and PRIOR pointer):    With this, in addition to Next pointer, each record contains pointer to prior record occurrence in the set. This allows us to access member records in both forward and backward direction.

· NO (NEXT and OWNER pointer):  With this, in addition to Next pointer, each record contains pointer to owner record occurrence in the set. This allows us to access the owner record directly from any member record occurrence.

· NPO (NEXT, PRIOR and OWNER pointer): 
Each record in the set contains all three pointers. This option allows to access  member records in both forward and backward direction and also allows to access the owner record directly from any member record occurrence.

SET CHARACTERISTICS – MEMBERSHIP


Membership has two parts – Disconnect option followed by Connect option. They specify how a member record may be disconnected from or disconnected to a set occurrence.

· Disconnect option M- Mandatory: Record cannot be disconnected from the set unless it is deleted from the database using ERASE.

· Disconnect option O – Optional   : Record can be disconnected from the set.

· Connect Option A – Automatic: When a member is stored in the database, IDMS automatically connect it to all its owner records.

· Connect Option M – Manual: After the member is stored, the programmer has to explicitly issue CONNECT statement to connect the member to its owner.

So the possible membership options are MA, MM, OA and OM.

SET CHARACTERISTICS – ORDER 

The order option specifies logical order in which record occurrences are placed within a set occurrence. 

FIRST- Each new member record occurrence is placed immediately after the owner record. This option achieves LIFO.

LAST – Each new member record occurrence is placed immediately before the owner record. This option achieves FIFO.

NEXT – Each new member record occurrence is placed just after the member record occurrence recently accessed. 

PRIOR - Each new member record occurrence is placed just before the member record occurrence recently accessed. 

SORTED – When a record occurrence is placed into a set, IDMS examines the sort-key value in that record occurrence to decide its position in the set. 

If the set is defined with SORTED order option, then duplication option should also be defined. The options are DN (Duplicated not allowed), DF (Duplicates first), DL (Duplicates last) and their meaning is obvious.

INDEXED SETS

In conventional sets, member records are chained together by pointers. 

In an indexed set, DB-key values of member record occurrences are stored in a specified order in one or more index records.

It adds flexibility to data retrieval and retrieval is made faster in some cases. 

Indexed sets are useful in cases –


1. Records need to be accessed using alternate key (key other than CALC)


2. Walking very long sets when only key values of member record are required.


3. Member records need to be retrieved randomly using partial key. 

     INDEXED SETS can be implemented using two database record types or a single record type and a system defined record type. 
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BACHMAN DIAGRAM or SCHEMA DIAGRAM


Bachman diagram is used to describe an IDMS database. Each rectangle box describes record type. Two record types are connected by a line with an arrow, this indicates a set relationship. The direction of the arrow indicates the child record of a parent/child or owner/member or one/many relationship.  The set name and set options are written near this arrow/line.  

Indexed sets are indicates by the flags or triangles.  An indexed set can be

user-owned (exist between two user records) or system-owned (no apparent owner).  [Internally, indexes are handled with SR7s and SR8s and binary tree searches.] 

Physical information such as DMCL and file mapping is not shown on the Bachman Diagram.

RUN UNIT and EXTENDED RUN UNIT
RUN UNIT is the portion of program’s processing during which it has access to one or more database areas and services.

BIND RUN-UNIT statement is used to specify the start of run unit. It enables program to sign on to database. A run unit ends when program completes all database processing and issues a FINISH statement. 

At any point of time, there will be only one run unit will be active in a program. One program can finish the first run unit and starts the new run unit. 

If the subprogram uses the same run unit of main program, then it is called as extended run unit.

CURRENCY

For every run unit or application, IDMS maintains DBKEYS of the most recently accessed records; these are updated as the application navigates the database. The DBKEYS maintained by IDMS as currencies can be accessed by DML statements and saved in application’s storage area in variables, these DBKEYS could then later be used to access records directly.

IDMS maintains four types of currencies.

· Run Unit Currency: This is the DBKEY of the most recently accessed record of the application which becomes current of run-unit. Certain DML operations like modify are successful only when the record occurrence they are dealing with is current of run-unit. This implies that operations that access the record and modify should be successive DML operations.

· Area Currency: For each area accessed by the application, IDMS maintains the DBKEY of the most recently accessed record in that area. Operations such as area sweep access all record occurrences of an area, hence occurrences that become current of an area may belong to the same or different types.

· Set Currency: For each set accessed by the application, IDMS maintains the DBKEY of the most recently accessed record for the set, this occurrence can be the owner or one of the member records. Set currencies enable the application to access all or some members of a set occurrence. In some cases IDMS uses set currency to decide where a new member occurrence is be inserted in the set occurrence.

· Record Type Currency: For each record type accessed by the application, IDMS maintains DBKEY of the most recently record occurrence.        
DML STATEMENTS:  

FIND+GET=OBTAIN 

· For any Obtain instruction, IDMS navigates the database to locate appropriate record, it then updates currencies and finally transfers record content from database to record structure of the application program. Thus the operations of Obtain statement are subdivided into two distinct sub-operations viz. Database access and refresh record structure.

· Find is a statement that manages only the database access sub-operations, syntactically Find is similar to Obtain. Get is a statement that manages the refresh operation of the record structure based on currencies for that record type, in short it refreshes the record structure of the most recent record accessed thru Find or Obtain.

· The syntax for Get is Get <record type>.  Thus Obtain is equivalent to executing Find followed by Get operation. 

OBTAIN original record using CALC keys and OBTAIN duplicates

· A record can be accessed based on CALC key value. The calc key in record structure should be populated before statement is executed. IDMS searches the database to find a record matching the calc key value. 

Syntax: OBTAIN CALC <record-name>

· The duplicates can be obtained using OBTAIN DUPLICATE <record-name>

· Usual status Codes: 0310 0326 0331 0332

Example:

Move ‘0001’ to DEPT-CODE

Obtain calc DEPT

If DB-REC-NOT-FOUND

..

End-If

Perform until ALL-DUPLICTES-OVER


...



...


Obtain duplicate DEPT

End-Perform

OBTAIN-CURRENCIES


Records can be accessed based on record-type, set and area currency.


Status Codes: 0306 0310


OBTAIN CURRENT <record-name>


OBTAIN CURRENT WITHIN <set-name>


OBTAIN CURRENT WITHIN <area-name>

OBTAIN - AREA SWEEP

· In area sweep, Records are accessed based on options such as First, Last, Next, Prior, Seq.no. The order of records when retrieved is undetermined.

· It is generally used when there is a need to process most of the record occurrences of a record-type in an area. 

· Usual Status codes: 0304 0307 0310 0318

Syntax: OBTAIN [FIRST/PRIOR/NEXT/LAST/SEQ#] record-name WITHIN area-name

Example:

Obtain first EMP within DEPT-AREA

Perform Until DB-END-OF-SET


...


Obtain next EMP within DEPT-AREA

End-Perform
OBTAIN-SET WALKING

· Having accessed an owner record, the statement accesses member records as specified by options such as Next, Prior, First, Last and Seq.no.

· All records are assigned a sequence number which conveys their physical location in the set occurrence. A member record can be accessed on this sequence number which can be specified as a literal or a variable in the statement. Addition & deletion of records may alter sequence number of records in a set occurrence. The sequence number doesn’t have a physical existence.

Syntax: 
OBTAIN [NEXT/PRIOR/FIRST/LAST/<SEQ#>] <record name> WITHIN <set name>

Move ‘0001’ to DEPT-CODE

Obtain calc DEPT 

...

Obtain first EMP within DEPT-EMP

Perform Until DB-END-OF-SET


...


Obtain next EMP within DEPT-EMP

End-Perform

Obtain 10 EMP within DEPT-EMP

OBTAIN- ON SORT KEY VALUE

· A member can directly be accessed using SORT-KEY from a set occurrence. 

· The sort field in the member record structure should be populated before it’s 

execution. The statement accesses the first member record that satisfies sort key value. If record with exact match is not found IDMS returns 0326 - DB-REC-NOT-FOUND.

· In situations when an record with exact match is not found, IDMS would still update the Next/Prior currencies. This implies that the search terminates where the record would have existed in the set occurrence, and subsequent Obtain next/prior operations would navigate forward and backward from that position in the set occurrence.

· Usual Status Codes: 0306 0310 0326

Syntax: 
OBTAIN <member-name> WITHIN <set-name> USING <sort-key>

Move ‘0001’ to DEPT-CODE

Obtain calc DEPT


…

Move ‘John’ to EMP-NAME

Obtain EMP within DEPT-EMP using EMP-NAME

If DB-REC-NOT-FOUND


Obtain next EMP within DEPT-EMP


...

End-If
OBTAIN-OWNER of the SET

· Owner record of a member record in a SET can be obtained using the statement:  OBTAIN OWNER WITHIN <set-name> 

· The owner record is accessed only if the member record participates in a set occurrence, the If <set name> member statement can be used to detect this fact.  

· Usual Status codes: 0306 0310

Example:

Move ‘0001’ to EMP-CODE

Obtain calc EMP.

...

If DEPT-EMP member


Obtain owner within DEPT-EMP

End-If

OBTAIN using DB-KEY

· Records can be accessed based on DB-KEYS.

· The variable (WS-DB-KEY) used in the statement should hold a valid DBKEY which has been previously accessed. DBKEY for record occurrences can be accessed by Accept statement (Refer next paragraph).
Syntax: OBTAIN <record-name> DB-KEY IS <ws-db-key>

Obtain DEPT db-key is WS-DBKEY

ACCEPT statement to get the DBKEY

· These statements access DBKEYs of record occurrences from currencies and store them in variables of format S9(8) COMP. The stored DBKEYs can be used to access records directly thru Obtain statement (Ref. 8.3).

· The statement Accept <> from <set name> next/prior/owner currency accesses DBKEYs of records with reference to set currencies, though these records are not physically accessed.  

· Usual Status Codes: 1506 

Syntax: 
ACCEPT <database key> FROM <record name> CURRENCY 

ACCEPT <database key> FROM <set name> CURRENCY

ACCEPT <database key> FROM <area name> CURRENCY

ACCEPT <database key> FROM <set name> [NEXT/PRIOR/OWNER]  

 







       CURRENCY

Move ‘0001’ to DEPT-CODE

Obtain calc DEPT


…

Move ‘DEVI’ to EMP-NAME

Obtain EMP within DEPT-EMP using EMP-NAME

Accept WS-DEPT-DBKEY from DEPT currency

Accept WS-EMP-DBKEY from DEPT-EMP currency

Accept WS-EMP-NEXT-DBKEY from DEPT-EMP next currency
MODIFY

· MODIFY statement changes contents of a record in the database. 

· The record that is being modified should be accessed either by Obtain or Get statement. The record structure should to be populated with changes before Modify operation. 

· The record occurrence has to be made Current of Run-unit, this can achieved by executing Find current for that record type. 

· The statement would fail if fields participating in calc key are modified. 

· Any attempt to modify fields that participate in sort key may be expensive in terms of database I/Os.

· Usual Error codes: 0805 0809 0820

Syntax: MODIFY <record-name>

Example: 

Move ‘0010’ to DEPT-CODE

Obtain calc DEPT


...


...

Find current DEPT

Move 30 to DEPT-COUNT

Modify DEPT

STORE

· This statement creates a record in the database. 

· If the record type is a member on a set with Automatic storage option then IDMS connects it to the owner, in this case the owner record needs to be accessed and made current of the set before Store is executed. 

· If location mode of the record type is Calc then calc key should be populated. If the record type participates as member in a sorted set then sort key fields should be populated.  

· Usual Error codes: 1205 1209 1211.

· Syntax: STORE <record-name>

Example:

Move ‘0001’ to DEPT-CODE

Move ‘Finance’ to DEPT-NAME

Move 120 to DEPT-COUNT

Store DEPT

CONNECT 

· CONNECT statement connects a member record to a set occurrence 

· Before connecting the member, the owner and the member records are need to be accessed thru paths other than the specified set.  

· This is possible when removal option is Optional or when storage option is

Manual or when both are true.

· Usual error codes: 0705 0710 0716 0721

· Syntax: 
CONNECT <member-name> to <set-name>

Example: 

Move ‘HRD’ to DEPT-CODE

Obtain calc DEPT

Move ‘2052’ to EMP-CODE

Obtain calc EMP


...

CONNECT EMP TO DEPT-EMP

DISCONNECT

· This statement disconnects a member record from a set occurrence.

· The statement would be successful only on sets that have removal option as Optional. 
· Usual error codes: 0705 0710 0716 0721

· Syntax:
DISCONNECT <member-name> FROM <set-name>

Example:

Move ‘2052’ to EMP-CODE

Obtain calc EMP


...

Disconnect EMP from DEPT-EMP
ERASE


ERASE is used to delete the record. Before issuing this command, the record to be deleted should be made as current of run unit. The common error status codes of ERASE operation are: 0209 0210 0220 0230 

· ERASE (Least severe form): It deletes the record from the database. If the record is an owner of any of the non-empty set occurrences, then record will not be deleted (0230).

Syntax: ERASE record-name

· ERASE PERMANENT: This statement deletes a record from the database. If the record is an owner on sets with Mandatory removal option then member records of those set occurrences are deleted. If the record is an owner on sets with Optional removal option then member records of those set occurrences are disconnected. For all records that are deleted the same rules apply for cascading deletions of their member records.

Syntax: ERASE record-name PERMANENT  

· ERASE SELECTIVE: This statement deletes a record from the database. If the record is an owner on sets with Mandatory removal option then member records of those set occurrences are deleted. If the record is an owner on sets with Optional removal option then member records of those set occurrences are deleted if they do not participate as set occurrence members on other sets, if they do participate then they are disconnected. For all records that are deleted the same rules apply for cascading deletions of their member records 

     Syntax: ERASE record-name SELECTIVE

· ERASE ALL (Most severe form): This statement deletes a record from the database. If the record is an owner on any sets then member records of those set occurrences are deleted. For all records that are deleted the same rules apply for cascading deletions of their member records. 

Syntax: ERASE record-name ALL

EMPTY SET VERIFICATION

· This statement checks the existence of empty (or non empty) set occurrence. 

· Having accessed an owner the statement If <setname> is empty would be true when there are no member records in a set occurrence on the specified set. It is logically equivalent to Obtain/Find First statement returning DB-END-OF-SET error.

· Similarly If <setname> is not empty would be true if there are one or more member records in the set occurrence. 

Syntax:  
IF <set-name> EMPTY  

IF <set-name> NOT EMPTY

DETECTING RECORD’S PARTCIPATION IN SET OCCURRENCE

· This statement checks if a member record participates in a set occurrence on a specific set. 

· The member record should be made current of run-unit. The statement can be executed for sets whose membership options are such that a member record can remain isolated and not participate in a set occurrence. 

· This is possible when removal option is Optional or when storage option is Manual or when both are true.

Syntax:
If <set name> member



If not <set name> member

STATUS CODES and ERROR HANDLING:

IDMS returns a 4 character error code after executing every DML 

statement. When DML statements are embedded in COBOL programs, IDMS returns error code in a variable called ERROR-STATUS, error code ‘0000’ indicates that the DML statement has executed successfully.

The first two character of error code is the major code and the next two

character the minor code. The following is a list of some of the major & minor codes.

	Major Code
	DML Function
	Major Code
	DML Function

	00
	Any DML statement
	11
	DISCONNECT

	01
	FINISH
	12
	STORE

	02
	ERASE
	14
	BIND

	03
	FIND/OBTAIN
	15
	ACCEPT

	05
	GET
	16
	IF

	06
	KEEP
	17
	RETURN

	07
	CONNECT
	18
	COMMIT

	08
	MODIFY
	19
	ROLLBACK

	09
	READY
	20
	LRF REQUESTS


	Minor Code
	Meaning

	00
	Indicates successful completion with major code ‘00’. Combined with non zero major code, it indicates that the DML operation was not completed successfully due to CV causes such as time-out and program checks.

	01
	AREA has not been readied. When it is combined with major code 16, it means valid false condition.

	02
	DB-KEY is not within the page range for the specified record name.

	04
	The occurrence count of a variably occurring element has been specified as

either less than zero or greater than the maximum number of occurrences defined in the control element.  

	05
	The specified DML function would have violated a duplicates-not-allowed option for a CALC, sorted, or index set.     

	06
	No currency established for record/set/area

	07
	End of set/area/index

	08
	The specified record/set/procedure/LR verb is not in the subschema or the specified record is not a member of the set.   

	09
	The area has been readied with an incorrect usage mode. 

	10
	An existing access restriction or subschema usage prohibits execution of the specified DML function.  For LRF users, the subschema in use allows access to database records only. Combined with a major code of 00, this code means the program has attempted to access a database record, but the subschema in use allows access to logical records only.       

	11
	Space not available for storing the record.

	12
	No DB-KEY for the record to be stored. This is system internal error and should be reported. 

	13
	RUN UNIT Currency not established or nullified by previous ERASE statement.

	14
	CONNECT failure due to MA definition.

	15
	DISCONNECT failure due to MA definition.

	16
	CONNECT failure as it is already a member in the set.

	18
	Record has not been bound.

	20
	The current record is not the same type as the specified record name.      

	21
	Not all areas being used have been readied in the correct usage mode.

	22
	The record name specified is not currently a member of the set name specified.

	23
	Area is not in subschema or record is not within the area specified.

	25
	No currency established for the named set.

	26
	Record/index entry is not found

	28
	RUN UNIT attempts to ready an area that is already readied.

	29
	The run unit has attempted to place a lock on a record that is locked already by another run unit.  A deadlock results. Unless the run unit issued either a FIND/OBTAIN KEEP EXCLUSIVE or a KEEP EXCLUSIVE, the run unit is aborted.       

	30
	An attempt has been made to erase the owner record of a non empty set. 

	31
	The retrieval statement format conflicts with the record's location mode.    

	32
	An attempt to retrieve a CALC/DUPLICATE record was unsuccessful. The value of CALC field in variable storage is not equal to the value of the CALC control element in the current record of run unit.             

	33
	At least one set in which the record participates has not been included in the subschema.                

	40
	The WHERE clause in an OBTAIN NEXT logical-record request is inconsistent  

with a previous OBTAIN FIRST or OBTAIN NEXT command for the same record.  Previously specified criteria, such as reference to a key field, have been changed.  A path status of LR-ERROR is returned to the LRC block.    

	41
	The subschema contains no path that matches the WHERE clause in a logical-record request.  

	42
	An ON clause included in the path by the DBA specified return of the LR-ERROR path status to the LRC block; an error has occurred while processing the LRF request.          

	43
	A program check has been recognized during evaluation of a WHERE clause; the program check indicates that either a WHERE clause has specified comparison of a packed decimal field to an unpacked nonnumeric data field, or data in variable storage or a database record does not conform to its           

description.  A path status of LR-ERROR is returned to the LRC block unless the DBA has included an ON clause to override this action in the path.        

	44
	The WHERE clause in a logical-record request does not supply a key element  

(sort key, CALC key, or db-key) expected by the path.      

	45
	During evaluation of a WHERE clause, a program check has been recognized because a subscript value is neither greater than 0 nor less than its maximum allowed value plus 1.  

	46
	A program check has revealed an arithmetic exception (for example: overflow, underflow, significance, divide) during evaluation of a WHERE clause.  

	53
	The subschema definition of an indexed set does not match the indexed set's physical structure in the database.              

	54
	Either the prefix length of an SR51 record is less than zero or the data length is less than or equal to zero.              

	55
	An invalid length has been defined for a variable-length record.      

	56
	An insufficient amount of memory to accommodate the CA-IDMS    

compression/decompression routines is available.    

	60
	A record occurrence type is inconsistent with the set named in the ERROR-SET in the IDMS communications block. This code usually indicates a broken chain.         

	61
	No record can be found for an internal db-key. This code usually indicates a broken chain.        

	62
	A system-generated db-key points to a record occurrence, but no record with that db-key can be found.  This code usually indicates broken chain. 

	63
	The DBMS cannot interpret the DML function to be performed. When combined with a major code of 00, this code means invalid function parameters have been passed on the call to the DBMS.  For LRF users, a WHERE clause includes a keyword that is longer than the 32 characters allowed.      

	64
	The record cannot be found; the CALC control element has not been defined  

properly in the subschema.             

	65
	The database page read was not the page requested.             

	66
	The area specified is not available in the requested usage mode.    

	67
	The subschema invoked does not match the subschema object tables.     

	68
	The CICS interface was not started.                 

	69
	A BIND RUN-UNIT may not have been issued; the CV may be inactive or not accepting new run units; or the connection with the CV may have been broken due to time out or other factors.  When combined with a major code of 00, this code means the program has been disconnected from the DBMS.         

	70
	The database will not ready properly; a JCL error is the probable cause.       

	71
	The page range or page group for the area being readied or the page requested cannot be found in the DMCL.    

	72
	There is insufficient memory to dynamically load a subschema or database procedure.  

	73
	A central version run unit will exceed the MAXERUS value specified at system generation. 

	74
	The dynamic load of a module has failed.  If operating under the central version, a subschema or database procedure module either was not found in the data dictionary or the load (core image) library or, if loaded, will exceed the number of subschema and database procedures provided for at system       

generation.                   

	75
	A read error has occurred.               

	76
	A write error has occurred.              

	77
	The run unit has not been bound or has been bound twice. When combined with a major code of 00, this code means either the program is no longer signed on to the subschema or the variable subschema tables have been overwritten.    

	78
	An area wait deadlock has occurred.                 



	79
	The run unit has requested more db-key locks than are available to the system.         

	80
	The target node is either not active or has been disabled.     

	81
	The converted subschema requires specified database name to be in the DBNAME table.  

	82
	The subschema must be named in the DBNAME table.    

	83
	An error has occurred in accessing native VSAM data sets. 

	91
	The subschema requires a DBNAME to do the bind run unit.       

	92
	No subschema areas map to DMCL.          

	93
	A subschema area symbolic was not found in DMCL.    

	94
	The specified dbname is neither a dbname defined in the DBNAME table, nor a SEGMENT defined in the DMCL.        

	95
	The specified subschema failed DBTABLE mapping using the specified DBNAME.       


COBOL-IDMS PROGRAM:  


A COBOL-IDMS program differs from the COBOL program in the following ways:

ENVIRONMENT DIVISION

A new section, IDMS-CONTROL SECTION is added as the last section of ENVIRONMENT DIVISION.

IDMS-CONTROL SECTION.

PROTOCOL.
MODE IS BATCH DEBUG




IDMS-RECORDS MANUAL.

The different possible modes are: 

BATCH (Batch program), 

BATCH-AUOTSTATUS (Batch program with AUTOSTATUS on), 

CICS (CICS program), 

CICS-AUTOSTATUS (CICS program with AUTOSTATUS ON), 

DC-BATCH (Batch program that need some typical online services like GET QUEUE/PUT QUEUE) 

IDMS-DC (Online IDMS program that use IDMS services like MAP IN, MAP OUT, READ TERMINAL or GET QUEUE)

AUTOSTATUS – If AUTOSTATUS is ON, then pre-processor adds PERFORM IDMS-STATUS after each DML statement. Any special conditions have to be handled using ON clause. If AUTOSTATUS is OFF, PERFORM IDMS-STATUS has to be manually added.

DEBUG –causes DML-SEQUENCE numbers to be generated for each DML verb. This will be useful during debugging to identify which DML statement is in error. 

IDMS-RECORD MANUAL – Specifies that the program will manually include COPY IDMS statements in the working storage or linkage section. 

IDMS-RECORDS WITHIN WORKING-STORAGE clause causes all records in the entire subschema to be copied into the program. This is fine for small subschema, but may be inappropriate for larger subschema.

DATA DIVISION


A new section, SCHEMA SECTION is added in the DATA DIVISION. It names the schema and subschema used by the program. Each source program can access only one subschema. Sub programs can be used to access data from another subschema. 


In the WORKING-STORAGE section, the layouts of IDMS records used in the program are copied using COPY IDMS clause. This is not needed if IDMS RECORDS WITHIN WORKING-STORAGE is coded in the PROTOCOL of ENVIRONMENT DIVISION.


COPY IDMS SUBSCHEMA-CONTROL must be added in all the programs. It is a special code word for four records that are used by pre-processor: SUBSCHEMA-CTRL, SUBSCHEMA-RECNAMES, SUBSCHEMA-SETNAMES and SUBSCHEMA-AREANAMES.


DB-STATISTICS is another record that is usually copied in WORKING-STORAGE. It is used with ACCEPT STATISTICS command to get the IDMS statistics. Programs display this information at the end. This information is useful for debugging and improving performance of a program.

DATA DIVISION.

SCHEMA SECTION.

DB EMP001 WITHIN EMPSCHEM.

WORKING-STORAGE SECTION.


COPY IDMS SUBSCHEMA-CTRL.


COPY IDMS EMPLOYEE.


COPY IDMS DB-STATISTICS.

SUBSCHEMA-CTRL copybook contains the ERROR-STATUS, DBKEY, PROGRAM-NAME etc.

01 SUBSCHEMA-CTRL.


03 PROGRAM-NAME 
PIC X(08) 
VALUE SPACES.


03 ERROR-STATUS
PIC X(04) 
VALUE ‘1400’.



88 DB-STATUS-OK

VALUE ‘0000’.



88 ANY-STATUS

VALUE ‘    ‘ THRU VALUE ‘9999’.



88 ANY-ERROR-STATUS
VALUE ‘0001‘ THRU VALUE ‘9999’ .



88 DB-END-OF-SET

VALUE ‘0307’.



88 DB-REC-NOT-FOUND
VALUE ‘0326’.


03 DB-KEY

PIC S9(08) COMP SYNC.

PROCEDURE DIVISION 

1. Populate the PROGRAM-NAME with program id and issue BIND for RUN-UNIT and the records used by the program. This can also be done by adding the statement COPY IDMS SUBSCHEMA-BINDS in procedure division.  

2. READY the AREAS used by the program with lowest possible ready mode to reduce the contention and locking.

3. Issue the DML commands as per the functionality of the program. DML commands are already discussed in detail.

4. Include the general IDD error routine using COPY IDMS IDMS-STATUS. This should be called after each and every DML statement to check for any errors. In case of AUTOSTATUS, this will be automatically called.  

5. If there is any severe error ROLLBACK or do a COMMIT and FINISH. 

READY statement

READY statement requests access to database areas, and in turn records, in

various modes and sub-modes.

Syntax:
READY <area-name> USAGE-MODE IS 

SHARED/PROTECTED/EXCLUSIVE

RETRIEVAL/UPDATE.


Modes:

RETRIEVAL:
read only operations  

UPDATE: read and create/modify/delete

Sub-modes:

SHARED:
other run units can concurrently access

PROTECTED:
other run units cannot ready in UPDATE

EXCLUSIVE:
other run units cannot ready in ANY

COBOL-IDMS PROGRAM COMPILATION (2 PAGES)

SOURCE-( IDMS PRE-PROCESSOR ( COMPILER ( LINKEDIT ( LOAD MODULE

IDMS PREPROCESSOR replaces IDMS DML statements with IDMS CALLS and expands IDD copybooks, then the modified source is passed to COMPILER, then the object module is passed to link editor and the load module is used to execute the program. 

EXECUTING COBOL-IDMS PROGRAM: (1 PAGE)

LOCAL MODE AND CENTRAL VERSION: (HALF PAGE)

	Local Mode
	Central Version

	Each application program has its own copy of IDMS/R.
	Many programs share a single copy of IDMS/R. CV controls both batch and teleprocessing taks

	
	A single copy of IDMS/R requires less than multiple.

	
	If a program running under CV aborts, CV automatically initiates recovery

	Local mode is normally used in a batch-only environment because of low overhead.
	


COMMIT and COMMIT ALL 


COMMIT request IDMS to write checkpoint, makes changes to database permanent for the unit of work. Commit has two variations, COMMIT and COMMIT ALL. 

COMMIT releases all locks excluding implicit shared locks, writes a check point and does not affect currencies.

COMMIT ALL releases all the locks including implicit shared locks, writes a check point and nullifies currencies.

ROLLBACK and CONTINUE

Rollback requests IDMS to undo the changes to database. Rollback has two variations, i.e. Rollback and Rollback Continue. ROLLBACK terminates the run unit whereas ROLLBACK CONTINUE does not terminate run unit.

FINISH


FINISH terminates the run unit, releases all the resources associated with run-unit and writes check point to journal. 

LOCKS in IDMS (2 PAGES)

DDL (4 PAGES)

DMLO (2 PAGES)

OLQ (2 PAGES)

DB-KEY

	Sign Bit

(Not used)
	23 Bits used for page identification.
	8 bits used for record identification.


AREA-PAGE-RECORD OCCURENCE - FILE


Area-One
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File in DASD.
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