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Since its inception in 1969 as an IBM product, CICS performance 
and reliability has always been sensitive to the availability of 
resources such as CPU processor capacity, I/O response and 
availability of storage, both real and virtual.  However, of all the 
resources, the availability of virtual storage is probably the most 
important and can be referred to as the “Achilles Heel” of CICS.   
The lack of virtual storage can result in system outage or the 
infamous Short on Storage (SOS) condition.  CICS outages due to a 
lack of virtual storage result from an operating system type 
GETMAIN failure.  SOS conditions can occur due to lack of virtual 
storage in the CICS dynamic storage areas either above or below 
the line.  Over the years CICS has been enhanced and re-
architected with some major improvements being made in the way 
CICS handles virtual storage.  This article addresses the 
improvements made and what can be done to resolve virtual 
storage problems that affect CICS/TS performance, reliability and 
availability. 
 
CICS/TS runs within an address space of the z/OS operating 
system.  The maximum storage currently available to CICS/TS is 2 
GB or 31-bit addressing.  Although 64-bit addressing has been 
announced, the CICS implementation of this feature has not been 
announced yet.  The amount of virtual storage available for CICS 
processing is determined by the amount of storage made available 
when CICS is initialized.  The amount of storage assigned can be 
provided by an installation default, by the coding of the REGION 
parameter in the start-up JCL or by the SMF installation exit IEFUSI.  
The most common way is to specify a particular size using the 
REGION parameter.  However, most installations have the SMF exit 
active to control the amount of virtual storage that a job can request.  
It is recommended that CICS regions be allowed to allocate the 
maximum size of 2 GB by coding REGION=0M in the CICS start-up 

JCL.  The potential 2 GB allocation gives the CICS system programmer the capability to 
dynamically increase the amount of virtual storage up to 2 GB in the case of an SOS condition.  
In addition, having sufficient virtual storage available allows the CICS system programmer to 
add resources as a result of normal installation growth or new applications.  This extra virtual 
storage avoids problems when additional resources have been added and the system fails to 
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initialize because of lack of virtual storage.  Figure 1 provides the maximum virtual storage 
available above and below the line after the operating system (common areas) have been 
reduced (Green Arrow). 

 
Figure 1.  Virtual Storage Summary  

 
Many installations use IEFUSI to reduce the amount of storage allocated by active jobs in the 
system.  The reasons for these controls are that the system-wide allocation of paging data sets 
space is usually much lower than 2 GB per potential address space running in the system and 
that there are some programs (e.g., compilers and sort) that will use the total amount of 
available storage.  Running short of slots on the paging data sets affects the entire system and 
can cause a system slowdown or system outage.  CICS will use only what is required for 
operation and any unneeded virtual storage is simply not used.  However, should the need arise 
that CICS requires additional virtual storage to eliminate SOS conditions above the line and/or 
add additional buffers or resources to improve response times or new functions, then having 
provided CICS the maximum space possible allows the system programmer to make these 
changes without having to recycle CICS with a larger REGION size.  It is not unusual for the 
CICS system programmer to find out about region size limitations set by the IEFUSI routine at 
the time when there is a need to increase the CICS region size.  Delays as a result of 
discovering the IEFUSI restrictions can be very exasperating. 
 
There is another important use for the IEFUSI routine that does not necessarily relate to the 
control the maximum amount of virtual storage allocated.  In recent years IBM has enhanced 
CICS to use more processors when dispatching work.  In order to dispatch work and be able to 
better utilize multi-processing systems, CICS needs to use more operating system Task Control 
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Blocks or TCBs.  Through the use of L8 and L9 TCBs, CICS can now dispatch threadsafe 
application program to run at the same time as another application program is running on the 
QR TCB.  TCBs are allocated below the line in the in the LSQA.  The amount of storage 
required to run CICS/TS is greater than the 16 MB available below the line.  During region 
initialization, the operating system reserves a certain amount of virtual storage at the high end of 
the region below the line to store control blocks (e.g., TCBs) needed for CICS execution.  The 
most common areas in the region below the line are the LSQA, the Scheduler Work Area 
(SWA), the Subpools 229/230 areas and the Authorized User Key (AUK) areas.  At CICS 
initialization z/OS estimates the amount of storage required to support these areas.  However, if 
the CICS system requires more storage (e.g., a large number of L8/L9 and J8/J9 TCBs) and no 
virtual storage is available, then the CICS initialization or execution is terminated.  The only way 
a user can increase the amount of storage available for these operating system areas is through 
the IEFUSI routine that can be used to lower the available region size below the line leaving a 
larger area for the operating system control blocks. 
 
An important figure that has to be determined quickly when CICS region is operational is the 
total amount of virtual storage allocated to CICS and the total amount of virtual storage that is 
available to increase resource definitions used by CICS. Knowing the amount of available 
region storage allows the CICS system programmer to increase the resources available to CICS 
without causing a GETMAIN failure or not being able to open the resource such as an LSR pool 
or a file.  The information desired is simply the total amount of virtual storage available above or 
below the line minus that part required for CICS and operating system information.  Figure 1 
provides the information regarding the amount of virtual storage available above and below the 
line for CICS use in the region (Orange Arrow). 
 
There are many CICS requirements for virtual storage within a region with the some of them 
being the dynamic storage areas above (EDSA) and below (DSA) the line, VSAM buffers, file 
control blocks, trace table and programs (CICS, third party, Language Environment, etc.).  Once 
CICS is loaded, the amount of virtual storage remaining is available for use such as opening 
additional files that may require buffer areas to be built or increasing the trace table size.  An 
important use of the available region storage is to improve the CICS response time by adding 
additional buffers to the LSR pools to obtain a better look-aside hit ratio.  It is imperative that at 
least 250 to 300 KB of virtual storage be left below the line in case z/OS has to obtain control 
blocks (i.e., SDWA) to capture a dump in the event of a CICS failure.  Therefore, having “MVS” 
storage available within the region after CICS comes up is an important consideration to avoid 
any possible GETMAIN failures (e.g., S80A or S40D).  Excess operating system (“MVS”) region 
storage is not used by CICS, is not GETMAINed and does not require any backing on the page 
data sets. 
 
One of the major CICS tuning areas are the dynamic storage areas above and below the line.  
These areas are used by CICS to hold user areas and programs as well as CICS tables and 
control blocks.  The amount of storage allocated to these dynamic storage areas is determined 
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by the SIT parameters DSALIM for the DSA below the line and EDSALIM for the EDSA above 
the line.  The amount of dynamic storage required will vary by CICS system and will depend on 
several factors such as transaction activity and volume, amount of resources defined (e.g., table 
definitions), the number of non-resident programs loaded during the normal CICS execution, 
Temporary Storage MAIN requirements among other things.  The important objectives when 
selecting the (E) DSA values is not to be meek, that is, do not be afraid to allocate more than 
you need.  CICS will only allocate what is required to support the applications running.  For 
example, suppose you allocated an EDSALIM of 400 MB and you only required 150 MB.  CICS 
will only allocate the required amount of 150 MB to support what the applications require and 
the remaining 250 MB will not be used.  Figure 1 provides the amount of unused (E) DSA 
storage still available for extents (Red Arrow). 
 
The dynamic storage areas are subdivided into eight different pools.  There are four pools below 
the line and four similar function pools above the line.  The pools are used to hold different types 
of storage areas used during execution.  The pool usage is as follows: 
 

• (E) UDSA – the User DSA that is used to hold user data areas such as working storage 
and associated application areas 

• (E) CDSA – the CICS DSA that is used to hold CICS control blocks and tables as well as 
CICS key programs 

• (E) RDSA – Read-Only DSA that is used to hold re-entrant programs 
• (E) SDSA – Shared DSA that is used to hold non re-entrant programs and GETMAIN 

SHARED storage areas 
 
These pools are dynamically allocated as needed out of the DSALIM and EDSALIM allocation. 
Figure 1 displays the current virtual storage use by (E) DSA as well as other information 
(storage violations, SOS, amount available, etc.) that relates to the health of the pool (Light Blue 
Arrow).  
 
CICS ensures that the amount of virtual storage required by the DSALIM and EDSALIM is 
available and will reserve this amount out of the region storage.  However, the unused portion 
will not be used but will be available should CICS require additional space.  CICS allocates (E) 
DSA storage in increments called “extents” out of the total amount allocated in the DSALIM and 
EDSALIM SIT parameters.  DSA extents below the line are allocated in 256 KB increments 
except if Transaction Isolation is active.  In this case, the UDSA extents are 1 MB in size and 
acquired on a one MB boundary.  The other DSAs (CDSA/RDSA/SDSA) are still allocated in 
256 KB increments even when Transaction Isolation is specified.  There is an exposure for 
virtual storage fragmentation below the line that may result in SOS conditions as a result of the 
mixed extent size and boundary requirements for allocations below the line (256 KB and 1 MB) 
when Transaction Isolation is active.  EDSA extents above the line are allocated in 1 MB 
increments.  If the storage request is greater than one extent, then multiple extents can be 
acquired at one time as one contiguous piece of storage to satisfy the request. 
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Virtual storage is allocated and released during CICS transaction execution from the (E) DSAs.  
When a request for virtual storage from a particular (E) DSA exceeds the amount of storage 
available in the extent(s) from a particular (E) DSA, a new extent is acquired to satisfy the 
request, if unused virtual storage is still available from the initial DSALIM or EDSALIM 
allocation.  This process continues until the remaining unused (E) DSALIM virtual storage is 
exhausted.  It is at this point when CICS is more prone to problems associated with lack of 
virtual storage. 
 
During normal CICS execution, the Storage Manager Domain (SM) monitors the storage in the 
(E) DSAs.  CICS uses a dynamic program storage compression algorithm.  The SM Domain 
works in conjunction with the Loader Domain (LD) in ensuring that unneeded programs are 
removed from storage when a certain storage objective is reached.  Each executing program 
has a use count that identifies the current number of tasks using the program.  This counter is 
incremented by one each time a program is used.  Once a transaction finishes using a program, 
the current use count is reduced by one.  Once an executing program is not in use (current use 
is equal to zero), the LD maintains the program in the storage in order to reduce the overhead of 
program loading from the DFHRPL.  The unused program is placed on a list called a Not-In-Use 
(NIU) queue and the size of the program is considered when computing a total called 
Redundant Program Storage (RPS).  The programs in the NIU queue are kept in a Least 
Recently Used (LRU) order, that is, the oldest unused program is at the bottom of the list.  If a 
program that is in the NIU queue is needed, it is reused and taken off the NIU queue and not 
considered in the RPS total.  Once the program is reused and no longer needed, the program is 
again returned to the top of the NIU queue and included in the RPS total.   
 
The amount of RPS in each (E) DSA is reviewed to ensure that it does not exceed a certain 
target.  An RPS target factor of 50% is used in all (E) DSAs.  The target percentage is kept in 
the LD anchor block (Figure 2).  The user cannot alter this factor.  Whenever the use count of a 
reusable program goes to zero, the amount of storage it occupies is used to compute the RPS 
figure for the appropriate (E) DSA. If the RPS for the (E) DSA exceeds the computed target, 
then LD will delete as many not-in-use programs as is required from the (E) DSA concerned to 
make the RPS less than the target. The programs are deleted on a “Least Recently Used” 
basis.  The number of programs deleted depends on the figure that is required to lower the 
amount of virtual storage below the target value.  This deletion process is called program 
compression although no compression is actually done because programs remain at their 
assigned load point address. 
 
The system does not provide a statistic as to the number of times program compression has 
occurred.  However, there is an indirect indication that program compression has occurred.  
This indirect measurement is the number of times programs have been fetched from the 
DFHRPL library.  Programs may have been fetched because a new copy was issued.  Program 
fetching not related to new copies is a good indication that the DSALIM and/or EDSALIM are 
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small and may require adjustment.  In addition, program fetching is usually the first warning a 
user gets that SOS conditions are just “around the corner”.  Program fetching above the line can 
usually be fixed by simply increasing the EDSALIM size.  Naturally, you could run into some 
problems when increasing the EDSA if you do not have sufficient operating system virtual 
storage available to handle the increase request because you did not specify REGION=0M or a 
large region size. 
 

 
Figure 2.  Loader Domain Anchor 

 
Program fetching below the line may be caused by many factors, one of which may be fixed by 
increasing the DSALIM size, if virtual storage below the line is available.  However, due to the 
low availability of virtual storage below the line which is usually in the range of 6 to 9 MB, the 
SOS conditions may be due to applications still running below the line.  SOS conditions in the 
UDSA may also be possible even with virtual storage availability from the DSALIM because of 
the use of Transaction Isolation Figure 1 (Lilac Arrow).  The problem may be caused by 
fragmentation because any additional UDSA extents have to be allocated in 1 MB increments 
and must be on a one MB boundary.  Since other DSAs below the line are allocated in 256 KB 
increments, you could wind up with available virtual storage but not necessarily contiguous or 
cannot be allocated on a one MB boundary aligned extent.  Figure 3 provides a glimpse of the 
fragmentation that can occur in the DSA.  The Red Arrow shows an empty extent of 768 KB 
followed by a 1 MB allocation for the UDSA.  As the UDSA extent had to be on a one MB 
boundary, the 768 KB was bypassed.  This area is available for extents from the other DSAs 
below the line.  The Green Arrow in Figure 3 provides the remaining free storage from the 
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DSALIM available for extents.  The sum of the two free areas is 4 MB but it consists of two 
fragments. 
 

 
Figure 3. CICS Extent Storage Allocation Map 

 
In these cases, you may want to pre-allocate the amount of UDSA required at system 
initialization by using the SIT parameter UDSASZE.  For example, if you determine that your 
UDSA requires 4 MB of storage to run with minimum or no SOS conditions, then you can 
ensure that CICS will allocate a contiguous 4 MB UDSA by using the UDSASZE parameter.  
Pre-allocating the UDSA avoids not being able to allocate an extra extent in the UDSA because 
of fragmentation or boundary alignment.  However, you can specify the UDSASZE parameter 
only in PARM, SYSIN, or CONSOLE.  It is important to note that if this parameter is used, CICS 
will no longer dynamically allocate extents for this DSA, even if more space is available. 
  
During the normal execution of CICS, the SM monitors the availability of virtual storage to 
satisfy requests.  Each (E) DSA has a storage cushion value that is generally 64 KB for DSAs 
below the line and 128 or 256 KB for EDSAs above the line.  The EUDSA has a cushion value 
of 0 KB and the control mechanism is described later on in this article.  You no longer can 
define the cushion size as you did in older versions of CICS.  Whenever the amount of available 
virtual storage in a particular (E) DSA falls below this value, CICS will allocate a new extent if 
virtual storage is still available from the initial EDSALIM or DSALIM.  Once all the available 
virtual storage has been allocated, CICS has an SOS condition.  CICS handles the situation by 
requesting a program compression to release unused programs to see if sufficient virtual 
storage can be acquired to satisfy the request.  If CICS can satisfy the request, then normal 
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processing continues.  However, if in order to satisfy the request, CICS has to use some of the 
64 KB from the storage cushion, then CICS will allow this but will signal that the storage cushion 
has been released.  A statistic proving the number of times the cushion has been released is 
provided. 
 
If the program compression is unable to resolve the SOS condition, then CICS issues the 
system under stress message (DFHSM0131 or DFHSM0133) and turns on the SOS flag in the 
system.  CICS also provides a statistic indicating the number of times the SOS condition has 
occurred.  Note that program compression can be an effective method for recovering virtual 
storage for the dynamic storage areas but there are no programs present in the UDSA or 
EUDSA.  So, program compression does not directly help these two dynamic storage areas in 
relieving an SOS condition that occurs in these dynamic storage areas.  The only alternative is 
that during program compression of another (E) DSA an extent becomes totally free and is 
available for stealing to be used by the UDSA or EUDSA.  If no extent becomes available, then 
we are in for a “rough day at the ranch”.  Once CICS turns on the SOS flag, then the entire task 
attachment mechanism is stopped.  CICS stops accepting new transactions and tries to work 
with the tasks in the system.  CICS performance and response times are affected.  If the system 
cannot resolve the situation, you may have to re-cycle CICS to get the condition resolved.  If 
access to a performance monitor can be made on a timely basis, you may be able to cancel 
sufficient tasks to resolve the condition and let CICS continue to process.  Once the SOS 
condition is resolved, CICS issues the system is no longer under stress messages 
(DFHSM0132 or DFHSM0134). 
 
The major problem with the system under stress message is that no information is produced so 
that you can determine the cause of the SOS condition.  So, you could wind up with a series of 
system under stress followed by a system is no longer under stress messages and not have a 
clue as to what caused the problem nor what task or tasks are to blame.  To debug this type of 
problem you would need to determine who is causing the situation and what is happening in the 
system.  In order to get information, the user has to set the system up to cause a system dump 
when an SOS condition occurs.  For example, you can request a dump by entering the master 
terminal command of “CEMT S SYD(SM0133) ADD SYS MAX(1)”.  This will generate a system 
dump when an SOS condition occurs above the line.  If the desired dump is below the line, 
simply change the dump code to SM0131.  However, you will have to inspect this dump using 
IPCS offline.  Unfortunately, there are installations that do not have the expertise to debug an 
IPCS dump.  Your performance monitors may also not be of much help either although there 
are other tools that can provide this information (Figure 4). The Yellow Arrow identifies the (E) 
DSA that reflects the SOS condition while the Red Arrow identifies the transaction that caused 
the SOS condition and the amount of storage requested. 
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Figure 4. SOS Information  

 
CICS has another protection mechanism because program compression may not help SOS 
conditions in the UDSA and/or EUDSA (Figure 4).  CICS uses two other action items to try and 
defer SOS conditions related to these (E) DSAs.  These action items vary in name but are 
based on a range of free virtual storage available in the UDSA and/or EUDSA.  The first action 
occurs when the amount of free virtual storage lies between 128 to 256 KB (Figure 5 Yellow 
Arrow).  At this point, new tasks are delayed for an interval of 50 milliseconds (Figure 5 Red 
Arrow).  The idea behind the delay is to provide an opportunity for executing tasks to complete 
and release allocated virtual storage from the (E) DSA being used by the task.  This delay also 
defers the new task from obtaining virtual storage for its work areas (e.g., WORKING-
STORAGE) and program, if the program is not in memory at the time.  The virtual storage check 
is sometimes called “Going SOS”.  If the previous action does not solve the situation and the 
available virtual storage falls between 64 to 128 KB, then CICS delays the tasks even further.  
The delay interval is 500 milliseconds.  The virtual storage range is sometimes called “Storage 
Critical”.  The system enters SOS territory when the amount of virtual storage falls below 64 KB.  
In this case, all tasks attaches are stopped.  The target virtual storage ranges and delays are 
kept in the Dispatcher anchor block.  These values cannot be altered.  There are no CICS 
statistics available to identify that the actions were taken.  The UDSA (64 KB) and EUDSA (128 
KB) cushion sizes are kept in the Transaction Manager Anchor (XM) block (Figure 6).   
 
 
 



 

CICS\TS and SOS Conditions             Page: 10 

C\TREK is a registered trademark of Advanced Computer Technology, Inc. 
Copyright ©2006 Advanced Computer Technology, Inc. All Rights Reserved 

YYoouurr  ttooooll  pprroovviiddeess  tthhee  iinnffoorrmmaattiioonn  
                                CC\\TTRREEKK  ggiivveess  yyoouu  tthhee  rreeccoommmmeennddaattiioonn  

 
Figure 5. Dispatcher Controls for SOS 

 

 
Figure 6. SOS Cushion Values UDSA/EUDSA  
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There are several things that you can do to help CICS resolve an SOS condition without human 
intervention.  The use of DTIMOUT and SPURGE in the transaction definitions provides CICS 
with a tool whenever an SOS condition occurs.  If a deadlock condition occurs because CICS 
cannot dispatch any tasks because of the SOS condition, CICS can start to purge transactions 
that have reached their DTIMOUT value and have SPURGE specified.  This way, CICS can try 
to resolve the situation without someone intervening.  It is important that all query, menu and 
non-essential transactions have these parameters specified to allow CICS to try and correct the 
situation.  Other transaction types can also be included but that is an installation decision.  The 
time out value should be set sufficiently low (e.g., one to five seconds) to avoid having to wait 
long periods of time before action can be taken. 
 
As we discussed previously, there should be no SOS conditions above the line because of the 
amount of virtual storage available above the line.  Baring a runaway task that continuously 
requests storage in a loop, SOS conditions above the line can be fixed by increasing the 
EDSALIM.  Therefore, ensure that a large EDSALIM is specified for the EDSA.  Fixing an SOS 
problem below the line is more challenging.  Increasing the DSALIM to fix the problem may not 
be easy because of the limited amount of virtual storage available below the line.    Naturally, 
the best solution is to convert the applications running below the line to run above the line but 
this may not be an easy task nor can it be done overnight to resolve current SOS conditions.  If 
the migration of the application below the line is not possible, then there are other options 
available but should be considered temporary, especially if the transaction volume below the 
line is increasing.  The following paragraphs describe some of these options for you.  The 
degree of effort required to implement some of these options will depend on the information that 
you have available.  Also, you may or may not be able to use some of these alternatives. 
 
A common solution to virtual storage problems is simply to clone another CICS region.  This 
alternative is relatively easy if multiple applications are running in the region and all that is 
required is to split the applications into separate regions.  However, if there is just one 
application or the applications are inter-related, then the split may not be as easy.  It may 
involve analyzing the application for inter-dependencies, correcting them and then splitting the 
application to be serviced by two regions using a dynamic routing routine.  If the files are inter-
related, it may require creating a File Owning Region (FOR).  In addition, you may need to 
consider the amount of virtual and real storage required by a new CICS. 
 
One of the first things that can be done is to take all of the BMS maps/MAPSETS  and re-link 
them above the line.  BMS will handle maps above the line even though you application runs 
below the line.  This measure may release sufficient storage so that either your SDSA (maps 
defined as programs) or your CDSA (MAPSETS) can release an extent that can be used by 
other DSAs.  Another option depends on the use of the TCTUA below the line.  Many 
installations simply code a TCTUA length of 255 for all/most terminal definitions even though the 
programs may use less or none of the TCTUA assigned.  If you could determine the highest 
referenced TCTUA position, then you could determine if you could lower the allocation.  For 
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example, imagine that you measure the highest TCTUA position over a certain period of time 
and determine that the highest position used was 69 (Figure 7).  If you have the TCTUA set to 
255 bytes and have 2000 active terminals, then you would require 510,000 bytes (255 X 2000) 
below the line to support the TCTUA structure when you are using a maximum of 138,000 bytes 
(69 X 2000).  That is an unproductive use of virtual storage below the line.  The 510 KB TCTUA 
allocation is almost the equivalent of two DSA extents.  If you lower the TCTUA size from 255 to 
127, you would be able to save 256 KB (128 X 2000) or one “extent” below the line that would 
be available for productive use.  The best result for this option is in a Terminal Owning Region 
(TOR) but you have to remember that the TCTUA is passed to the Application Owning Regions 
(AOR). 
 

 
Figure 7. TCTUA HWM Usage 

 
Another alternative is to locate unused Transaction Work Areas (TWA) for applications that run 
below the line.  It is not unusual for programmers that converted Macro Level applications to 
Command Level to have moved the TWA definition from the Linkage Section in the COBOL 
program to the WORKING-STORAGE.  However, if the application programmer failed to inform 
the CICS system programmer of the change, then the transaction definition is still requesting the 
TWA size during execution and remains unused during transaction execution wasting virtual 
storage.  Locating this type of condition may involve a meeting with the programmers involved in 
the conversion, a review of the program listings or a tool that performs this analysis (Figure 8).  
Naturally, this example shows that CSTP does not use its TWA but you would not want to 
eliminate the TWA for CSTP without IBM’s consent.  All identified transactions should be 
reviewed by the application staff to ensure that the TWA is not needed. 
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Figure 8.  Unused TWAs  

 
Users can also control the number of transactions that can enter the system for execution below 
the line by using the transaction class (TCLASS) mechanism.  TCLASS allows the user to 
control the total number of transactions that can enter the system for execution below the line.  
MXT is a global control which cannot be used to select specific transactions that execute below 
the line.  Through the use of TCLASS, the user can determine the right number of transactions 
that can be serviced below the line without over committing the amount of virtual storage 
available below the line.  The maximum associated with the TCLASS can be monitored and 
modified via a CEMT command.  In addition, a maximum threshold value can be specified that 
can be used to automatically cancel queued transactions when certain levels of transactions are 
waiting for a particular TCLASS.  Assigning transactions to a TCLASS can be tedious and time 
consuming when there is a long list of transactions that run below the line.  However, the results 
can be very effective in controlling SOS conditions. 
 
If the SOS condition is below the line, then the Language Environment (LE) options (CEECOPT) 
should be reviewed to ensure that the virtual storage parameters (e.g., Stack, Heaps etc.) are 
set correctly for a CICS environment.  The batch LE options are not good for a CICS 
environment.  In addition, you must ensure that secondary allocations take the Storage Check 
Zone (SCZ) requirements into consideration.  For example, a secondary allocation of 4096 
would result in 8192 bytes being acquired because CICS requires that the acquired area be 
enclosed by two SCZs. An SCZ is 8 bytes long and you would need two SCZs (16 bytes) to 
enclose the 4096 area resulting in more than one page being acquired (Figure 9).   
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Figure 9. LE CEECOPT Options 

 
One final option is to analyze the amount of virtual storage used by task.  This alternative is 
mentioned but not many installations have the resources or time to dedicate to this option.  You 
need to have information regarding what tasks were in storage when the SOS occurred to 
perform this type of analysis.  This information may be obtained by reviewing a dump when the 
condition occurred or by data provided by a performance monitor.  Depending on the depth of 
the analysis, the effort required to perform this task can be large because it may involve a 
detailed review of one or more programs.  Therefore, before going into a more in depth analysis, 
you should try to determine if the problem is caused by a(n) (E) DSA that is too small for the 
task volume that is being handled.  If this is the case, then other alternatives previously 
mentioned should be tried to resolve the situation.   
 
There are basically two types of storage use in which you may want to concentrate the analysis.  
The first is simply identifying a task that has acquired a significant amount of storage.  This type 
of a task may be in some type of loop in which storage is being acquired but not released.  This 
is usually a program bug.  However, what if there is no “blazing gun”, that is there is no major 
user of storage that can be easily identified?  This is the second type of analysis.  In this case, 
the amount of storage acquired by every task in the system has to be reviewed.  You are 
interested in studying the total amount of storage requested and the actual amount used by 
each task (Figure 10).  If the amount of used storage versus the percentage of the amount of 
storage used versus the amount allocated is a low percentage (e.g., 30%), then the programs 
associated with the task have to be analyzed to determine why this storage is acquired and the 
program modified to improve the situation.  This information can be obtained from your on-line 
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performance monitor or by reviewing SMF records offline.  Be aware that Transaction Isolation 
can yield some unusual results for tasks executing above the line because each task is 
assigned a minimum of one MB whether or not the task is going to use it. 
 

 
Figure 10. Storage Use by Transaction 

 
This article has covered many areas related to how CICS handles virtual storage and what 
preventive measures CICS uses to avoid SOS.  In addition, the article reviewed some of the 
possible recommendations on how to resolve SOS conditions. 
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