LOCKS

I. Record Locks

-    Are never used in local mode.      

· Are set automatically by the IDMS/R central version and explicitly by the programmer at  run time 

· Protect record occurrences from retrieval and update by multiple units executing concurrently under a single central version.

There are Two types of record locks.

1. Shared

-    Any number of concurrent run units can place a

      shared lock on a record.

-   Other run units can retrieve the locked record

     but cannot update it as long as the lock is in

     place.

-   Shared locks cannot be placed on a record that

     has an exclusive lock on it. The run unit must

     wait until the exclusive lock is released.

2. Exclusive

-    Only one run unit at a time can place an exclusive

      lock on a record.

-    No other run unit can access the record as long as

     the lock is in place.

-   A run unit cannot place an exclusive lock on a

     record that holds either an exclusive or shared

     lock assigned by another run unit.

A run unit can restrict operations in a database area by readying that area with an area usage mode.

When an area is readied, IDMS/R is informed how the areas of the database will be accessed

by the run unit.

READY is the same as OPENING a file.

Record locks depend on the area usage mode of a run unit. The two area usage modes are:

1. RETRIEVAL MODE    : Records in an area can be retrieved but not updated. The  statements could not be issued: STORE, ERASE, MODIFY, CONNECT and DISCONNECT.

2. UPDATE MODE          : A run unit can modify and retrieve records in an area. Therefore, all DML Statements can be issued.

The IDMS/R central version supports the following ready options for use in conjunction with the area usage modes: PROTECTED, EXCLUSIVE, SHARED

PROTECTED  

When a run unit readies an area with the protected option, then no other run  unit can ready that area in update mode until the first run unit ends.

When a run unit readies an area in update mode, a concurrent run unit cannot ready that area with the protected option.

EXCLUSIVE   

When a run unit readies an area with the exclusive option, then no other run unit can ready that area until the first run unit ends. 

SHARED 

Multiple run units under one central version can access an area concurrently. 

IDMS/R maintains implicit locks for specific usage modes operating under one central version.

These usage modes are: 

  Shared Update              

  Shared Retrieval               These usage modes can prevent   

  Protected Update                     update or retrieval of an area  

  Protected Retrieval                  by other run units executing    

  Exclusive Update                    concurrently under an IDMS/R    

  Exclusive Retrieval                 central version.                

Let's look at an example of how the usage mode in which Run Unit A readies an area will restrict the usage mode in which concurrent run units can ready an area. 


If Run Unit A readies an                Concurrent run units can

area in the following                       ready the area in the

usage mode:                                   following usage mode(s):

SHARED UPDATE                       SHARED UPDATE

                                                       SHARED RETRIEVAL

Record locks are always maintained for all run units executing in shared update usage mode.


If Run Unit A readies an                Concurrent run units can

area in the following                       ready the area in the

usage mode:                                   following usage mode(s):

SHARED RETRIEVAL                     SHARED UPDATE

                                                            SHARED RETRIEVAL

                                                            PROTECTED UPDATE

                                                            PROTECTED RETRIEVAL

Record locks are optionally maintained for run units executing in shared retrieval mode.

If Run Unit A readies an                 Concurrent run units can

area in the following                        ready the area in the

usage mode:                                    following usage mode(s):

PROTECTED UPDATE                 SHARED RETRIEVAL

Records locks are optionally maintained for run units executing in protected update mode.


If Run Unit A readies an                           Concurrent run units can

area in the following                                  ready the area in the

usage mode:                                               following usage mode(s):

PROTECTED RETRIEVAL                     SHARED RETRIEVAL

                                                                    PROTECTED RETRIEVAL

Locks are not maintained for run units executing in the protected retrieval mode.  The usage mode itself prevents concurrent update.


If Run Unit A readies an 

area in the following

usage mode:


                                                              Concurrent run units   

     EXCLUSIVE UPDATE                   cannot ready an area   

                                                               in any usage mode. Run 

                                                              Unit A is the only run 

                                                               unit that can operate  

                                                               in an area.            

Locks are not maintained for run units executing in exclusive update mode.  The usage mode itself prevents concurrent update.                                   


If Run Unit A readies an

area in the following

usage mode:


EXCLUSIVE RETRIEVAL            Concurrent run units cannot ready an area in any usage      

                                                          mode. Run Unit A is the only run unit that can operate

                                                          in the area.

Locks are not maintained for run units executing in exclusive retrieval mode.  The usage mode itself prevents concurrent update.

Let's look at an example of concurrent use of an area by run units running under one central version.


 Run Unit A                                           Run Unit A1

        READY AREA 1                                   READY AREA 1

       PROTECTED UPDATE                         PROTECTED UPDATE

Run Unit B                                           Run Unit B1

       READY AREA 1                                  READY AREA 1

      SHARED RETRIEVAL                        SHARED RETRIEVAL

Run Unit C
      READY AREA 1                                   --------- Run unit running

      EXCLUSIVE UPDATE                         - - - - - Run unit waiting

The following activities occur concurrently.

Run Unit A readies AREA 1 in protected update usage mode.

Run Unit B readies the area in shared retrieval usage mode.

Run Unit C attempts to ready the area in exclusive update mode.

It is put in a wait state until both Run Units A and B terminate.

Run Units A1 and B1 attempt to ready the area.

They must wait until Run Unit C terminates.


                                                         Implicitly by the central version. 

  Record locks can 

      be set                                           Explicitly by the programmer.      

Implicit locks are -- maintained automatically by the central version for every run unit operating   in shared update usage mode.

optionally maintained by the central version for every run unit operating in shared retrieval and protected update mode.


are placed on record occurrences as they become current of run               record, set and area unit,

 remain in effect until the record occurrences are no longer current. This prevents concurrently executing run units from updating the same record.

Implicit

Shared Locks

Implicit   Exclusive Locks:

Are placed on every record that is altered by a DML verb    (STORE, MODIFY, ERASE,        CONNECT and DISCONNECT). 

Are maintained for the duration of  the recovery unit—prevents concurrently executing run units  from accessing modified records and storage that might have to be rolled back.

Control user access to pages for which the amount of available space has been altered by a STORE, ERASE or MODIFY statement.

Are placed on the page allowing retrieval to continue.

Delay another run unit's request for further modification to available space on that page until the lock is released.

Explicit Locks are :

set by the programmer with DML KEEP statements.

used to maintain record locks that would otherwise be released following a change in currency.                

Ex:-

The KEEP statement and the KEEP clause  of the FIND/OBTAIN statement are used  to set explicit locks.

KEEP -----------( Places an explicit shared lock on a record occurrence.

EXCLUSIVE -( Places an explicit exclusive lock on a record occurrence.

Remember that shared locks imply retrieval and exclusive locks imply modification or update.

All explicit locks remain in effect until a DML COMMIT, ROLLBACK OR FINISH statement is issued.

RUN UNIT 1            RUN UNIT 2

  

   346:8  S                 322:1  S 

   453:2  S                 113:5  S 

  123:6  E                  442:1  S 

  745:9  S                  687:2  S 

                                 745:9  S 

                                123:4   E 


  The database keeps a lock table for each run unit while it is executing.

      RUN UNIT 1            RUN UNIT 2

  

   346:8          S                    322:1  S 

   453:2          S                     113:5  S 

  123:6           E                     442:1  S 

  745:9           S                     687:2  S  

                                             745:9  S 

   Database  Lock       

   key           Type                    123:4  E 

 

The table keeps a list of all the database keys and whether locks are shared (S) or exclusive (E).

The system also keeps  a table of all the  records that are locked.

The System Lock Table is in the form of a grid.

The system can determine for any run unit whether a requested record lock already exists.

This saves the system from having to go through all the run unit tables.

When using record locks, there are several conditions which may cause run units to terminate.

These conditions are:

            too many locks

            wait time

            deadlock

Too many locks :

The maximum number of record locks that can be held by each run unit is specified by the DBA at CV generation.

Also, the total number of record locks that can be held by all run units at a given time is  specified.

When a run unit tries to generate more locks than the maximum allowed, it is terminated and

rolled back.

Wait time:

When a run unit exceeds the internal wait time, the CV rolls back the recovery unit and returns an error-status code.

Internal wait time is the length of time before the CV abends a run unit that is waiting for another run unit to terminate or release a lock on a record.

Wait time is specified by the DBA at CV generation.

Deadlock:

Two run units would cause a deadlock if they were both permitted to wait indefinitely to set locks.  Each depends upon the other run unit to complete processing.

Let's look at an example of a deadlock...

Example -- Two run units are issuing DML statements to navigate a set...


Run Unit 1  placed locks on some records      None of these locks can be

Run Unit 2  placed locks on other records       released until processing

                                                                          is completed.

If Run Unit 1 tries to access a record locked by Run Unit 2 -- it is placed in a wait state.

If Run Unit 2 then attempts to access a record locked by Run Unit 1 -- it is aborted and rolled back rather than be allowed to wait endlessly.

When the rollback is completed, all locks held are released – Run Unit 1 can complete processing.

When a run unit is terminated because of a potential deadlock, the CV rolls back the recovery unit and returns an error-status code.

When the rollback is completed, all locks held by the aborted run unit are released.

The run unit can be restarted by issuing the appropriate BIND/READY statement.

II. Area Locks

· Prevent concurrent update of individual record occurrences.

· Prevent any access to an area that requires rollback of incomplete run units.


Each area is associated                    UPDATE (ONLINE)

 with an access mode in                    

 central version.                               RETRIEVAL

                                                        OFFLINE

UPDATE (ONLINE) :- Allows run units controlled by the central version to ready the area in any usage mode.

 Prevents run units executing in local mode or under other central versions from readying the area in any usage mode.

RETRIEVAL:- Prevents run units controlled by the central version from readying the area in any update usage mode.

Allows run units executing in local mode or under other central versions to ready the area in any

update usage mode.

OFFLINE:- Prevents run units controlled by the central version from readying the area in any usage mode.

Allows run units executing in local mode or under  other central versions to ready the area in any  usage mode.

