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Buffer Needed 

When a request with the dynamic buffer 
specification is ready to be executed, I/O 
supervisor gives control to the BDAM start 
I/O appendage module. This module deter­
mines if a buffer has already been assigned 
to this request or if it is necessary to 
obtain a buffer from a buffer queue. If a 
buffer must be obtained, module IGG019KS 
gives control to the dynamic buffer module, 
IGG019LE. If the buffer request does not 
have to be placed on a queue by the dynamic 
buffer module, the start I/O appendage 
module will receive control after a buffer 
has been allocated. The request is then 
ready for execution, and control passes to 
the I/O supervisor for channel program 
execution. 

CHANNEL END APPENDAGE (MODULE IGG019KU) 

When a channel program is terminated, 
either normally or abnormally, the I/O 
supervisor gives control to the channel end 
appendage module, IGG019KU. (See Figure 
4.) This module is always placed in main 
storage by the BDAM open executor phase 2 
module. There are two general sections to 
the channel end appendage module. The 
sections are entered under the conditions 
described in the following paragraphs: 

Entry to First Section: 
is entered under one 
conditions: 

The first section 
of the following 

• A channel program terminates normally. 

• A channel program encounters a unit 
exception condition, which is inter­
preted by the BDAM program as an end­
of-data-set condition. 

• The execution of a channel program 
results in a block length different 
from that specified in the READ or 
WRITE macro instruction. 

If the channel program terminated 
normally, the channel end appendage module 
schedules the BDAM asynchronous interrupt 
routine and then gives control to the I/O 
supervisor. 

Note: To schedule the ASI routine, the 
channel end appendage module branches to 
the exit effector routine of the task 
supervisor. (Refer to the publication IBM 
System/360 Operating System: MVT Supervi­
sor, Program Logic Manual.) The exit 
effector routine then schedules the ASI 
routine and returns control to the channel 
end appendage module. 
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For an end-of-data-set condition, the 
channel end appendage module sets indica­
tors in the lOB, schedules the BDAM asyn­
chronous interrupt routine, and returns 
control to the I/O supervisor. (Refer to 
preceding note.) 

If the channel end appendage module is 
entered because of an incorrect-length 
indication (given in the lOB when the 
number of bytes read or written is not 
equal to the number of bytes specified in 
the channel program), a test is made to 
determine the type of request being pro­
cessed. Three cases are possible: 

• If the request was a read request for a 
variable-length block, the length of 
the block being read is compared to the 
number of bytes of data actually read 
by the channel program. (The length of 
the block is specified by the first two 
bytes of the data field of the block 
read into the designated area. The 
number of bytes actually read is deter­
mined from a calculation involving the 
bytes-remaining field of the channel 
status word.) If the length values are 
equal, the incorrect-length indication 
is set to 0 (off), and the ASI routine 
is scheduled by the exit effector rou­
tine. Control is then returned to the 
I/O supervisor. 

• If the request was a read request for 
format-U records, the incorrect-length 
indication is set to 0 (off), and the 
ASI routine is scheduled by the exit 
effector routine. Control is then 
returned to the I/O supervisor. 

• If the request was a write request or a 
read request for format-F records, or 
if the block lengths in the first case 
are unequal, the ASI routine is not 
scheduled, the incorrect-length indica­
tion is left set at 1 (on), and the 
channel end appendage module gives con­
trol to the I/O supervisor. 

Entry to the Second Section: The second 
section of the channel end appendage module 
is entered when either a device-type error 
or a permanent error has been encountered. 
If a device error occurs, the I/O supervi­
sor receives control and uses a standard 
IBM error-recovery procedure. If the error 
condition remains after this procedure, the 
error is classed as a permanent error. 

For permanent errors, the channel end 
appendage module sets an indicator in the 
lOB, schedules the BDAM asynchronous inter­
rupt routine, and returns program control 
to the I/O supervisor. 
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END OF EXTENT APPENDAGE (MODULE IGG019LC) 

The BDAM end-of-extent appendage module 
is required if the extended search option 
has been specified in the DCB macro 
instructions. At the time the data set is 
opened, phase 2 of the BDAM open executor 
program determines the need for this end­
of-extent module and loads it if necessary. 
There are two extended-search-type 
situations that require this module. In 
one situation, the module functions as an 
I/O supervisor appendage. In the other 
situation, the module appears as a BDAM 
routine without supervisory functions. 

Supervisory Mode 

The I/O supervisor gives control to the 
BDAM end-of-extent module when a channel 
program comes to the end of a data set 
extent while searching for a block to be 
read or written or while searching for a 
dummy record in which to write a new 
pre-format type block. Under either of 
these situations, module IGG019LC estab­
lishes the address of the next extent to be 
searched. Note that if a search has begun 
at some point other than the beginning of 
the first extent in the DEB, the address of 
the next extent may, at some point in the 
search, become that of the first extent. 

If the search limit (as determined from 
the LIMCT parameter in the DCB macro 
instruction) is not in this next (or new) 
extent, the end-of-extent module either 
returns control to the I/O supervisor to 
restart the channel program using the new 
extent or, if the new extent refers to 
another device, indicates the need for the 
BDAM asynchronous interrupt routine to re­
schedule the channel program using a search 
address in the new extent. 

Note: The search limit is found in the 
IOBUPLIM field of the lOB. The limit is 
defined as the first track beyond the last 
actual track that may be searched for the 
given data set. 

If the search limit is in this new 
extent but the new search address is not 
equal to the search limit, the channel 
program will be rescheduled by either the 
I/O supervisor or the ASI routine as 
before. 

If the search limit is in this extent 
but the new search address equals the 
search limit, the search has ended unsuc­
cessfully. An indication is then set to 



show that either no space was found or no 
block was found, and control is given to 
I/O supervisor, which, in turn, will go to 
the abnormal end component of the BDAM 
channel end appendage. 

Non-Supervisory Mode 

The BDAM self-format extended search 
module may at some time, in the process of 
establishing search addresses, recognize 
that the end of a given data extent has 
been reached. If this happens, the extend­
ed search module gives control to the 
end-of-extent module. 

As when in the supervisory mode, module 
IGG019LC determines the availability of 
other extents to be searched, establishes a 
new search address, and determines whether 
or not the search limit has been reached. 
If the search limit has not been reached, 
the end-of-extent module uses the new 
search address related to a new extent and 
reschedules the channel program (to read in 
the capacity record of the next track) and 
then gives control back to the self-format 
module. 

If the search limit has been reached, an 
indication that no space has been found is 
placed in the request's lOB. When the 
request is posted, this indication is 
placed in the DECSDECB field of the DECB. 

EXCLUSIVE CONTROL (MODULE IGG019LG) 

If a programmer has specified that the 
exclusive control feature be applied to 
blocks that are read and that mayor may 
not be subsequently written, the ASI rou­
tine gives control to module IGG019LG to 
handle both the block queuing and the block 
dequeuing that is required with this fea­
ture. 

In addition, module IGG019LG is used to 
place records on a queue when the process­
ing program encounters a request to add a 
new block of either variable-length records 
or records of undefined length. (Refer to 
Chart 04.) 

With exclusive control in effect, a 
given block may not be updated (or other­
W1se acted upon) by processing associated 
with other requests until exclusive control 
for that block has been removed. If the 
MACRF operand of a DCB macro instruction 
for BDAM contains the exclusive control 
specification, the following BDAM macro­
instructions require the exclusive control 
module: 

• READ (with an exclusive control 
specification). 

• WRITE (with an exclusive control 
specification). 

• RELEX. 

Until the exclusive control module is 
first given control, the read-exclusive 
list (see Appendix A) consists of an 
SO-byte segment of main storage obtained by 
phase 1 of the BDAM open executor program. 
This segment contains space for nine 
entries, each entry consisting of the UCB 
pointer and the device address of a block 
for which exclusive control is required. 
When more than nine entries are needed on 
the read-exclusive list, additional main 
storage is obtained in increments of 
SO-byte segments, each of which can contain 
nine entries. The address of the first 
segment is contained in the DCBXARG field 
of the DCB, and each succeeding segment is 
chained to the one preceding it. The 
read-exclusive list is an intra-task list 
of device addresses of blocks (i.e., 
capacity records and data blocks) that are 
requested for the performance of the cur­
rent task. 

There are two 
block is to be read 
trol. 

situations in which a 
under exclusive con-

• A self-format 'write-add' request is 
encountered. (See the section 
"Self-Format Channel Programs.") 

• A READ macro instruction that requests 
exclusive control is encountered. 

When either of these situations occurs, 
module IGG019LG determines if the device 
address of the appropriate block is on the 
read-exclusive list. The appropriate block 
is the track capacity record in the case of 
a 'write-add' request; in the case of a 
read-exclusive request, it is the block to 
be read. If the block address is on the 
list, the lOB for the request is placed on 
a queue called the unposted queue. This is 
an intra-task queue of lOBs representing 
requests for blocks whose addresses are 
currently on the read-exclusive list and 
are associated with the current task. The 
data control block contains the addresses 
of the first and the last lOBs on this 
queue, and each intermediate entry is 
chained to the one preceding it. Control 
is then given to the routine from which 
module IGG019LG was entered. 

If the block address is not on the 
read-exclusive list, it signifies that this 
is the first request for the record for the 
current task. The lOB contains the block 
address. The UCB pointer and the CCHHR 
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bytes of the device address of the block 
are put on the read-exclusive list. Since 
the same block may be required in the 
performance of another concurrent task, it 
is necessary to provide protection against 
unwanted changes to the block. Therefore, 
the exclusive control module causes the 
block to be placed on an inter-task queue 
by issuing an ENQ macro instruction for the 
block. (Before an entry can be removed 
from this queue, a DEQ macro instruction 
must be issued for the entry by a routine 
associated with the task for which the 
entry had been enqueued. Since a block on 
this inter-task queue cannot be used in the 
performance of one task until it is disas­
sociated from another task, a waiting per­
iod of indeterminate length may result.) 
Module IGG019LG then issues an EXCP macro 
instructions for the re-reading of the 
block that has just been enqueued. Control 
is then given to the ASI routine which, in 
turn, gives control to the supervisor. 

No~e: For systems operating under the 
pr1mary control program, there is no need 
for an inter-task queue. Therefore, when 
either the enqueue routine or the dequeue 
routine is given control, the routine 
returns control directly to the routine 
that had invoked it (i.e., the effect is 
the same as a no-operation). The Supervi­
sor and Data Management publications con­
tain further information regarding the use 
of the ENQ and DEQ macro instructions. 

In searching the read-exclusive list for 
either an address equal to the address of 
the block to be read or, having found that 
the block address is not on the list, a 
place on the list in which to place the 
block address, it may be necessary to scan 
through several segments of the read­
exclusive list. A new segment is obtained 
if the second part of the search does not 
locate a place in which to place the block 
address. 

Releasing Blocks Under Exclusive Control 

Blocks that have been read under 
exclusive control may be released from 
exclusive control either by use of a WRITE 
macro instruction that specifies the exclu­
sive control feature or by use of a RELEX 
macro instruction. The RELEX macro 
instruction is used for blocks that have 
not been updated or modified (i.e., their 
data fields remain unchanged). 

RELEASE BY WRITING: When a request (called 
a write-exclusive request) to write a block 
that has been previously read under exclu­
sive control is encountered, the read­
exclusive list is scanned to locate the 
block's address. When the address is 
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found, the unposted queue is searched for 
other requests (associated with the current 
task) that may have been issued for the 
same block. 

If a write-exclusive request is given to 
release a block from exclusive control and 
the block had not been read under exclusive 
control, the write request is invalid. 
Module IGG019LG sets an exception code in 
the IOBDSTAT field of the lOB so that the 
user may identify the error. Control is 
then given to the ASI routine to free the 
lOB and post the request as complete. 

If the unposted queue does not contain 
lOBs for other intra-task requests for the 
block, module IGG019LG clears the block's 
address from the read-exclusive list. This 
permits another entry to be made to the 
list at that space. To free the block for 
another task, the exclusive control module 
then issues a DEQ macro instruction for the 
block. Module IGG019LG then returns 
control to the supervisor. 

If the search of the unposted queue 
indicates the presence of other requests 
for the block that is being written out, it 
is necessary that these other requests be 
provided with the most current version of 
the data portion of the block. Therefore, 
before the current write-exclusive request 
is posted as complete, the exclusive con­
trol module moves the data portion of the 
current block into the input data area of 
each "duplicate" request on the queue. 
Control then passes to the ASI routine so 
that the first of these "duplicate" 
requests may be posted as complete and its 
lOB made available. The ASI routine then 
gives control back to the exclusive control 
module and processing continues as if the 
unposted queue did not contain any read­
exclusive requests for the block. 

RELEASE BY RELEX: When a RELEX macro 
instruction is given to release a block 
that was read under exclusive control, it 
is assumed that the data portion of the 
block has not been changed. Therefore, 
data is not moved into input areas of other 
"duplicate" requests. The procedures 
performed by the exclusive control module 
are otherwise similar to those performed in 
the case of a write request for blocks read 
exclusively. 

The RELEX module, IGC0005C, receives 
control when a RELEX macro instruction is 
encountered. After initialization, deter­
mination of the type of addressing that has 
been specified, and conversion of a block 
address to an actual address if it is not 
already in that form, module IGC0005C gives 
control to the exclusive control module. 
If the block specified for release from 
exclusive control is not found by searching 



the addresses on the read-exclusive list, 
an error condition is indicated; the pro­
grammer has requested the release of a 
block that was not under exclusive control. 
The exclusive control module sets an error 
code in register 15 and gives control to 

the RELEX module. The RELEX module gives 
control back to the processing program. 

Table 6 summarizes the exclusive control 
module's main functions as they have been 
described in the preceding paragraphs. 

Table 6. Functions of the Exclusive control Module for Specified Conditions 
r--------------------T-------------------T--------------T-------------------------------, 
I IBlock Address IOther lOBs fori I 
IMacro instruction IAlready on ISame Block on I Action Taken I 
IThat Requests Action I Read-Exclusive ListlUnposted Queuel I 
~--------------------t-------------------t--------------t-------------------------------~ 
11. READ I Yes 1 IPlace request's rOB on unpostedl 
1 (Exclusive) I I I queue. Go to supervisor. I 
~--------------------t-------------------t--------------t-------------------------------~ 
12. READ I No I IAdd block's address to read-I 
I (Exclusive) I I lexclusive list. Enqueue blockl 
I I I Ion inter-task queue. Schedule I 
I I I Ithe block for reading. Go tol 
I I I I supervisor I 
~--------------------t-------------------t--------------t-------------------------------~ 
13. WRITE I No I IError exit to Asr. I 
I (Exclusive) I I I I 
~--------------------t-------------------t--------------t-------------------------------i 
14. WRITE I Yes I Yes IRemove read request from queue. I 
1 (Exclusive) I I IMove data into all read request I 
I I I I areas. Go to ASI routine tol 
I I I I post first read request onl 
1 I I Iqueue and free its lOB. Go tol 
I I I IASr routine to post writel 
1 I I Irequest and free its lOB. I 
~--------------------t-------------------t--------------+------~------------------------~ 
15. WRITE I Yes I No IGO to Asr routine to post write I 
I (Exclusive) I I Irequest and free the rOB. I 
1 I 1 I Remove entry from read- I 
I I I lexclusive list and from inter-I 
I I I Itask queue. Go to supervisor. I 
~--------------------t-------------------t--------------t-------------------------------i 
16. RELEX I No I IReturn to RELEX routine with I 
I I I lerror code. I 
~--------------------t-------------------t--------------t-------------------------------~ 
11. RELEX 1 Yes I Yes 1 Remove read request from queue. I 
I I I IGO to ASI routine to post readl 
I I I I request and free the rOB. I 
I I I IReturn to RELEX routine. I 
~--------------------t-------------------t--------------t-------------------------------~ 
18. RELEX 1 Yes 1 No I Remove block from read-I 
I I I I exclusive list and from inter-I 
I I 1 1 task queue. Return to RELEX 1 
I I I I routine. I L ____________________ ~ ___________________ ~ ______________ ~ _______________________________ J 

DYNAMIC BUFFERING (MODULE IGG019LE) 

The handling of all buffer requirements 
for BDAM requests is done by module 
IGG019LE if the dynamic buffering feature 
is specified. These requirements include: 
obtaining and assigning buffers into which 
data may be read; placing buffer requests 
on a queue if there are no available 
buffers; and releasing buffers for other 

uses either after a request has been 
completed or when the FREEDBUF macro 
instruction is used. 

Buffer Assignment 

As each request to read data is about to 
be executed, the start I/O appendage 
module, IGG019KS, checks the lOBDTYPE field 
of the lOB to see if there is a requirement 
for a buffer to be assigned to the request. 
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If a buffer is required, a check is made to 
determine if a buffer has already been 
assigned to the request. Note that 
requests for dynamic buffer assignment may 
occur whether or not the exclusive control 
option is specified for read requests. If 
a request has an assigned buffer, the 
channel program may be initiated. If a 
buffer is needed, the start I/O module 
gives control to the dynamic buffer module. 

The dynamic buffer module ascertains 
whether all buffers in the buffer pool (the 
buffer pool was established and initialized 
by the open executor program) for the data 
set have been allocated to other requests 
or if one is available. If a buffer is 
available for the current request, it is 
assigned to the request, and the entries in 
the buffer pool are updated to reflect the 
effective removal of the buffer. The asso­
ciated channel program is completed by 
placing in it the buffer addresses into 
which information is to be read, and then 
the channel program is ready for execution. 

If no buffers are available to satisfy a 
buffer request, the lOB is placed on a 
queue of requests waiting for buffer 
assignment. The elements of this queue are 
chained to each other through addresses 
given in the lOB. The addresses of both 
the first and the last request on the queue 
are given in the buffer control block. As 
buffers subsequently become available, they 
are allocated to the requests on the queue. 
As each request is added to the queue, it 
becomes the last request of the queue. 
When a buffer becomes available, it is 
allocated to the request currently at the 
top of the queue (i.e., the first request 
on the queue), and that request is removed 
from the queue. 

Releasing Buffers 

When a request using a dynamically­
assigned buffer has been completed (either 
successfully or unsuccessfully), the buffer 
that has been assigned to the request may 
be made available for other requests. This 
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can happen in one of two ways: control may 
be given to the dynamic buffer routine 
either by the ASI routine or as the result 
of a FREEDBUF macro instruction being 
encountered in the processing program. 
Note that a buffer assigned to a read 
request for a block that is not to be 
updated will be released when the request 
is completed only if the FREEDBUF macro 
instruction is issued for that request's 
buffer. For a block that is to be updated, 
a buffer is retained until freed by a 
corresponding write request that specifies 
dynamic buffering. 

After the ASI routine receives control 
at the completion of a write request, it 
gives control to the dynamic buffer module 
if dynamic buffering is being used. If a 
dynamic buffer routine finds an lOB on the 
buffer queue waiting for a buffer, it 
assigns the buffer from the just-completed 
request to the top request of the queue. 
The buffer queue is updated by moving each 
request up one position on the queue. The 
channel program for the selected request is 
then completed (as described in the section 
"Buffer Assignment"), and the dynamic buf­
fer module issues an EXCP request to exe­
cute the channel program. 

If there are no entries on the buffer 
queue waiting for buffers, the buffer from 
the completed request is placed on the list 
of available buffers. The buffer control 
block and its entries are then updated as 
required to include the added buffer. The 
dynamic buffer module then gives control 
back to the ASI routine. 

When a FREEDBUF macro instruction is 
encountered in the processing program, the 
supervisor gives control to the dynamic 
buffer module. A routine in this module 
then checks for other queued requests and 
assigns the freed buffer or makes it avail­
able for future buffer requests as dis­
cussed for the entrance from the ASI rou­
tine. The dynamic buffer module then gives 
control back to the supervisor. 



CHECK MODULE (MODULE IGG019LI) 

To ensure that a given read or write 
request is completed before a certain point 
in the associated processing program, eith­
er a CHECK macro instruction or a WAIT 
macro instruction must be coded following 
the request in the processing program. The 
BDAM check module, IGG019LI, is used when 
the CHECK macro instruction has been speci­
fied and the DCB macro instruction for the 
data set includes the check specification. 
The address of a user's synchronous error 
recovery (SYNAD) routine should be given in 
the same DCB macro instruction that con­
tains the check specification. 

When the check module receives control, 
it establishes a wait condition if the 
associated request has not been posted as 
complete. If the request is complete at 
this point or is subsequently completed 
while the processing program is in the 
'wait' state, and if no errors have been 
indicated in the DECB, the lOB for the 
request is released to the lOB pool, and 
control is given to the processing program. 
(When the DCB macro instruction includes 
the check specification, the CHECK macro 
instruction must be used to effect the wait 
condition; if the WAIT macro instruction is 
used, the lOB for the request is not 
released.) 

After a request is posted as complete 
and if error indications have been placed 
in the DECB, the check routine identifies 
both the type of request and the types of 
errors listed. The error types are placed 
in a register and control is given to a 
SYNAD routine if one is present. The 
publication IBM systern/360 Operating Sys­
tem: Supervisor and Data Management Macro­
Instructions, indicates the contents of 
registers when the BDAM check module gives 
control to a SYNAD routine. The absence of 
a SYNAD routine causes BDAM to terminate 
the processing program. 

THE BDAM CLOSE EXECUTOR PROGRAM 
(MODULE IGG0203A) 

The BDAM close executor program consists 
of module IGG0203A. This module is given 
control during the closing of a DCB that 
specifies BDAM. (See Figure 8.) When the 

CLOSE macro instruction is encountered in a 
processing program, the expansion of the 
macro instruction causes program control to 
be given to the data management close 
routine. This routine uses the BDAM close 
module as a subroutine. 

The main purpose of the BDAM close 
executor program 1S to release to the 
system all BDAM-acquired storage areas that 
have been associated with the DCB to which 
the CLOSE macro instruction refers. This 
is done in from two to four steps depending 
on the type of requests used in the 
application. 

The first step consists of removing from 
the I/O supervisor scheduled queue of 
requests any requests that have been sche­
duled but whose operations (i.e., channel 
programs) have not yet completed. The 
purge routine of the I/O supervisor accom­
plishes this removal. The BDAM close exe­
cutor program then releases the main stor­
age area assigned to the lOBs for these 
requests. These requests are chained 
together, beginning with an address placed 
in the DEB by the purge routine. 

The second step is the releasing of main 
storage areas assigned to available lOBs on 
the list of lOBs. The lOB list also 
includes the IOBs that are on either the 
I/O supervisor scheduled queue or a buffer 
queue. Therefore, only storage for lOBs 
not currently being used is released at 
this time. 

The third step is the releasing of 
storage that has been allotted to any lOBs 
remaining on the unposted queue. These 
lOBs were placed on the queue by the 
exclusive control module. 

I As a fourth step, the storage that has 
been allotted to lOBs remaining on the 
buffer queue is released. (The rOBs on the 
buffer queue are those waiting for buffers 
to be made available to them.) The main 
storage areas that have been obtained both 
for the buffer control block and for buf-

Ifers to be aSSigned dynamically are also 
released in this fourth step. 

In addition to releasing the storage 
areas assigned to rOBs, the BDAM close 
executor program clears from the DCB all 
fields that the BDAM program has built up 
for, and that specifically refer to, the 
current use of the DCB to which the CLOSE 
macro instruction refers. 
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.Chart 01. BDAM High Level Flow 
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• Chart 02. BDAM High Level Flow (Continued) 
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Chart 03. Module Flow for Block Updating 
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-Chart 04. Exclusive Control - MVT System 
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lOB 

The lOB is constructed by the foundation 
module base component. The field$ of the 
lOB are constructed dynamically as a pro­
cessing program is executed. The storage 
area used for the lOB is obtained either 
from a pool of available lOBs for which 
storage has been previously obtained or by 
use of the getmain routine. If the area is 
taken from a pool of lOBs, that area is 
made unavailable to the pool during the 
life of the associated request. 

When a request is completed, the asso­
ciated lOB is either replaced in the pool 
or assigned to the pool for the first time, 
depending on how the lOB was obtained for 
the request. If the lOB was obtained from 
the pool, it is returned to its former 
position in the pool by setting the availa­
bility byte in the lOB to '0'. If the lOB 
was obtained by the getmain routine, it is 
placed in the pool according to its size, 
the 'next lOB' pointers are updated as 
necessary, and the availability byte is set 
to '0'. 

All storage areas assigned to lOBs are 
released to the control system by the 
freemain routine at the time the DCB is 
closed. 

Note: If the first usage of an lOB storage 
area-occurs with an invalid request, then 

APPENDIX A: CONTROL BLOCKS FOR BDAM 

the area is returned to the system by using 
the freemain routine rather than being 
placed on the pool when the request com­
pletes. 

various BDAM routines use some of the 
fields in the lOB as temporary work areas 
until such time as these fields are filled 
in with information as described in Table 
7. 

There are three main sections to the lOB 
as used by the basic direct access method. 
(See Figure 9.> The first part is a 
standard 40-byte section and is described 
in the publication IBM System/360 Operating 
System: System Control Blocks, Form 
C28-6628. BDAM refers to this part, for 
example, to determine the status of a 
completed channel program and to locate 
addresses of storage areas to be used as 
work areas. 

The second part of the lOB is a 40-byte 
section that contains information needed by 
BDAM to process the related request. The 
11 fields in this part are described in 
Table 7. 

The third part contains the channel 
program that is constructed for the input 
or output request. The channel command 
words are placed in this part of the lOB as 
they are formed. 
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+0 +1 +2 +3 +4 +5 +6 +7 

r---------T--------T-----------------T------------------------------------, 
+0 I Flag 1 I Flag 2 I Sense I IOBECBPT I 

A 

I 
I 
I 
I 

~---------~--------~-----------------~------------------------------------~ 
+8 I Channel Status Word I 

~---------T--------------------------T------------------------------------i 
+16 I I Channel-Program I IOBDCBPT I Standard 

I I Starting Address I I lOB 
~---------~--------------------------+------------------T-----------------~ I 

+24 I IOBRESTR I IOBINCAM I IOBERRCT I I 
~------------------------------------~------------------~-----------------~ I 

+32 I IOBSEEK I I 
I (M B B C C H H R) I V 

~------------------T-----------------T---------T--------------------------~ 
+40 I IOBDBYTR I IOBDIOBS I IOBDAVLII IOBDPLAD I A 

I 
I 
I 
I 
I 

~------------------+-----------------+---------~--------------------------~ 
+48 I IOBDTYPE I IOBDSTAT I IOBDCPND I 

~------------------+-----------------+------------------------------------~ 
+56 I IOBDBYTN I I IOBDQPTR I 

~------------------~-----------------~------------------------------------~ 
+64 I IOBUPLIM I BDAM 

~-------------------------------------------------------------------------~ 
+72 I IOBDNRCF I 

Extension 
to 

~-------------------------------------------------------------------------~ lOB 
+80 I CHANNEL I I 

· I PROGRAM I I 
· I I I 
· I I I 
• I (Length varies according to channel program. Refer to Appendix C.) I I 
· I I I 
· I . I I L _________________________________________________________________________ J 

V 
Figure 9. Fields of the lOB for BDAM 

Table 7. Fields, Field Size, and Field Contents of the lOB for BDAM (Part 1 of 4) 
r----------T------------T---------------------------------------------------------------, 
I I Field Size I I 
I Field I (in bytes) I Field Contents and Comments I 
~----------+------------+---------------------------------------------------------------~ 

IOBDBYTR I 2 Number of unused bytes remaining on a track on which a new 
I variable-length block or a new undefined-length block is to 
I be written. This value is initially placed in IOBDBYTR when 
I the channel program reads the capacity record. Subsequent 
I updating of the IOBDBYTR field is done by the self-format 
I module, IGG019KM. The channel program later updates the 
I capacity record before the input/output operation is comp1et-
I ed. 
I 

IOBDIOBS I 2 Overall size of the lOB, specified in bytes. The base 
component of the foundation module places this value in 
IOBDIOBS after the main storage area for an lOB has been 
obtained. 

I 

IOBDAVLI 

40 

1 Indication of the availability of the lOB. When the lOB is 
taken from the pool of available lOBs, the value of IOBDAVLI 
is set to a hexadecimal FF to indicate that the lOB is being 
used (i.e., unavailable). This is done by the base component 
of the foundation module. When an input/output operation is 
posted as complete, and an lOB is either returned to or 
placed on the pool of availab1e lOBs, the value of the 
IOBDAVLI field is set to zero. Depending On the cause of the 
completion of the I/O operation, the zero value is set by 
either the asynchronous interrupt component or the invalid 
request routine of the foundation module. 

------------~---------------------------------------------------------------



Table 7. Fields, Field Size, and Field Contents of the lOB for BDAM (Part 2 of 4) 
r----------T------------T---------------------------------------------------------------, 
I I Field Size I I 
I Field I (in bytes) I Field Contents and Comments I 
~----------+------------+------------------------------------------~--------------------~ 

IOBDPLAD 3 Address of the next lOB area in the pool of lOBs attached to 

IOBDTYPE 2 

the current DCB. If there are no more lOBs on the pool, the 
value of this field is zero. Each lOB on the pool became a 
member of the pool after the first usage of the lOB. When a 
new lOB is added to the pool, the IOBDPLAD field of the 
preceding lOB is updated. 

Indication of the request type and indication of any options 
specified in the DECB related to the request. The contents 
of the DECTYPE field (see DECB block) are placed in the 
IOBDTYPE field when the lOB is initialized. Significant bits 
of the IOBDTYPE field and their interpretations for BDAM are 
as follows. (When the bit is set to '1', the interpretation 
is in effect. When the bit is set to '0', the interpretation 
is not in effect.) 

First Byte: 

Bit 0: 
Bit 1: 

Bit 2: 
Bit 3: 
Bit 4: 
Bit 5: 
Bit 6: 
Bit 7: 

Indicates verification of written block is desired. 
Indicates track overflow (i.e., overflow blocks are 
being used). (Refer to the publication IBM 
System/360 Operating system: sequential Access Metli= 
ods, Program Logic Manual.) 
Indicates extended search is desired. 
Indicates feedback of block address is desired. 
Indicates actual block addressing is being used. 
Indicates dynamic buffering is being used. 
Indicates exclusive control is being used. 
Indicates relative block addressing is being used. 

Note: If both bit four and bit seven are 0, the interpreta­
tion is that relative track addressing is being used. 

Second Byte: 

Bit 0: Indicates that an'S' has been specified in the key 
address operand of the READ or WRITE macro instruc­
tion. For dynamic buffering, a buffer is to be 
allocated for a read request, and the key part of a 
buffer is to be freed after a write request. 

Bit 1: Indicates that an'S' has been specified in the 
length operand of the READ or WRITE macro instruc­
tion. The setting of this bit is ignored (i.e., not 
tested) when writing variable-length blocks since the 
block length is given in the first two bytes of the 

Bit 2: 
Bit 3: 
Bit 4 : 

Bit 5: 

Bit 6 : 
Bit 7: 

data field. 
Reserved for future use. 
Reserved for future use. 
Indicates a read request. (A '0' indicates a write 
request. ) 
Indicates the search argument is the block key. (A 
'0' indicates the search argument is the block ID.) 
Indicates a write request to add a new block. 
Reserved for future use. 

IOBDSTAT 2 Indication of status of the related request. Significant 
bits of the IOBDSTAT field and their interpretations for BDAM 
are as follows. (When the bit is set to '1', the interpreta­
tion is in effect. When the bit is set to '0', the 
interpretation is not in effect.) __________ i ____________ i ______________________________ -----------______________________ J 
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Table 7. Fields, Field Size, and Field Contents of the lOB for BDAM (Part 3 of 4) 
r----------T------------T---------------------------------------------------------------, 
I I Field Size I I 
I Field I (in bytes) I Field Contents and comments I 
~----------+------------+---------------------------------------------------------------~ 

IOBDSTAT 2 First Byte: 
<Cont.) Bit 0: Indicates an abnormal completion of the request. See 

IOBDSTAT 2 

second byte for details. 
Bit 1: On extended search, this indicates that the ASI 

routine is to issue the EXCP macro instruction after 
the end-of-extent appendage has determined that the 
next extent is on a new volume. The end-of-extent 
appendage cannot issue an EXCP macro instruction in 
this case. 

Bit 2: Reserved for future use. 
Bit 3: On extended search, indicates to relative block 

conversion routine that the second pass of a two-pass 
conversion routine has been completed. 
Note: The first pass of the routine converts the 
starting address for a track search, and the second 
pass converts the address for the search limit. The 
bit is set to 11' when the second pass begins. This 
bit is also set by the self-format module after the 
module has calculated the number of bytes required in 
order to write a block on a track. Then, if 
additional tracks must be examined for space, the 
calculation of bytes required is bypassed. 

Bit 4: Indicates that the read-exclusive request related to 
this lOB has been placed on an inter-task queue by 
the exclusive control module. 

Bit 5: Indicates that a buffer has been assigned to this 
lOB. 

Bit 6: Indicates that a given block (to be written) can fit 
on the track associated with the capacity record that 
has just been read into storage. Module IGG019KM 
sets this indicator. 

Bit 7: Indicates to dynamic buffer module that it was 
entered from, and is to return control to, the start 
1/0 appendage module. 

Second Byte: This byte contains indications of an abnormal 
completion of a request. When the request is posted as 
complete, these indications are placed in byte 1 (the second 
byte) of the DECSDECB field of the DECB. 

Bit 0: 

Bit 1: 

Bit 2: 

Bit 3 : 
Bit 4: 

Indicates that the requested block was not found on 
the indicated track. 
Indicates that the length of the block was incorrect. 
(Refer to the section "Channel End Appendage 
Module.") 
Indicates that no space was found in which to write a 
new block. 
Reserved for future use. 
Indicates that a read operation (either to bring data 
into main storage or as a verification of written 
data) has resulted in a data check error that has not 
been corrected by the standard lOS error retry proce­
dure. (Refer to the section "Verification Program.") 

Bit 5: Indicates that the request has been completed but 
that the block the user has requested to be read or 
written is an end-of-data set record <indicated as 
having a data field length of zero). (Refer to the 
section "Channel End Appendage Module.") 

Bit 6: Indicates an error that cannot be attributed to any 
other cause as indicated by the bits in this byte. 

Bit 7: Indicates no match has been found on the read­
exclusive list. __________ i ____________ i _______________________________________________________________ J 
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Table 7. Fields, Field Size, and Field contents of the lOB for BDAM (Part 4 of 4) 
r----------T------------T---------------------------------------------------------------, 
I I Field Size I I 
I Field I (in bytes) I Field contents and comments I 
~----------+------------+---------------------------------------------------------------~ 

IOBDCPND 4 The main storage address of the expected end of the related 

IOBDBYTN 4 

IOBDQPTR 4 

IOBUPLIM 8 

channel program if the program goes to a normal completion. 
This address is placed in IOBDCPND by the base component of 
the foundation module. 

At the completion of a request, the I/O supervisor routine 
places an address in the channel status word. This address 
is equal to the address of the last channel command word 
executed plus eight bytes. 

A normal completion is indicated if the two addresses are 
equal and there have been no error indications. 

Indication of the required number of bytes to contain a new 
block. This value is calculated by the self-format module 
after control has been given to this module by the ASI 
routine. 

Address of the next lOB on the dynamic buffer queue of lOBs. 
This value is determined either by the dynamic buffer 
routine. 

Address to be used as the location in which to begin the 
search for the start of a track on which the indicated block 
is contained or is to be written. On extended search, this 
field indicates the address of the first track following the 
last track to be searched. 

IOBDNRCF 8 The count field developed by the self-format module when a 
new block of either variable-length records or records of 
undefined length is to be added to a track. __________ L ____________ ~ ______________________________________________________________ _ 
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The DECB results from the expansion of 
either a READ or a WRITE macro instruction. 
The contents of the fields of the DECB as 

they relate to BDAM are explained in the 
publication IBM System/360 Operating 
System: Supervisor and Data Management 
Macro Instructions. A summary of the con­
tents of the fields is given in Table 8, 
with reference to Figure 10. 

+0 +1 +2 +3 +4 +5 +6 +7 
r-----------------------------------------T--------------------~-------------------, 

+ 0 I DECSDECB I DECTYPE I DECLNGTH I 
~-----------------------------------------+--------------------~--------------------~ 

+ 8 I DECDCBAD I DECAREA I 
~-----------------------------------------+-----------------------------------------~ 

+16 I DECIOBPT I DECKYADR I 
~-----------------------------------------+-----------______________________________ J 

+ 24 I DECRECPT I L _________________________________________ J 

Figure 10. Fields of the DECB for BDAM 

Table 8. Fields, Field Size, and Field Contents of the DECB for BDAM 
r----------T------------T---------------------------------------------------------------, 
I Field I Field Size I Field Contents I 
I I (in bytes) I I 
~----------+------------+---------------------------------------------------------------~ 

DECSDECB 4 Standard Event Control Block (ECB). (Refer to the IOBDSTAT 

DECTYPE 

DECLNGTH 

DECDCBAD 

DECAREA 

DECIOBPT 

DECKYADR 

DECRECPT 
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2 

2 

4 

4 

4 

4 

4 

field of the lOB.) 

Type of request operation. The contents of this field are 
described in the discussion of the IOBDTYPE field. 

Length of data portion of the block being processed. 

Address of the DCB to which a request is related. 

Area into which the data portion of a block is to be written 
or from which it is to be read. 

Address of the lOB associated with this DECB. 

The contents of this field vary as the type of request to 
which the DECB refers. 

Type of Reguest 

Write by ID 

Write-Add 

Read by ID 

Read by Key 

Write by Key 

Write-Add 
(Format F) 

DECKYADR Contents 

Address of the Key to be written. 

Address of the Key to be written. 

Address of the area into which the Key is to 
be read. 

Address of the Key to be used as a search 
argument. 

Address of the Key to be used as a search 
argument. 

Key to be written to replace the dummy key. 
(Searching is done on the hexadecimal 'FF' 
of the dummy record.) 

Address of the blkref field. 
------------~---------------------------------------------------------------



The DEB is constructed during Phase 1 of 
the BDAM open executor program. The fields 
of the DEB that are specifically related to 
BDAM are the DEBAMLNG field, the DEBNMTRK 
field, and the fields of the relative 
extent areas. (See Figure 11.) A more 
complete description of the DEB is con­
tained in the publication IBM System/360 
Operating System: System Control Blocks. 

If track overflow has not been speci­
fied, each relative extent area consists of 
a one-byte field that contains the number 
of blocks on a track (for the device used) 
and a three byte field that contains the 
number of blocks in the extent. This 
latter value is obtained by multiplying the 
number of tracks in the extent (given as 
the value in the last two bytes of the 
associated actual extent) by the number of 
blocks on a track. 

The DEBAMLNG field is a one-byte field 
containing the number of words of main 
storage that contain the relative extent 
areas. 

The DEBNMTRK field is a 
containing the number of 
corresponding actual extent. 

two-byte 
tracks 

field 
in the 

The relative extent areas are formed 
only when relative block addressing has 
been specified. There is one relative 
extent area for each actual extent area in 
the DEB. 

If track overflow has been specified, 
each rElative extent area consists of only 
a three-byte "blocks per extent" field. 
The byte preceding each "blocks per extent" 
field is unused. In addition, two one-word 
fields constituting an overflow section are 
inserted between the last actual extent 
area and the first relative extent area. 
The values in these fields are based on the 
size of the period that is calculated by 
phase 3 of the BDAM open program. 

+0 +1 +2 +3 +4 +5 +6 +7 
r-----------------------------------T--------T--------------------------, 

+0 I Basic I DEBAMLNG I I I Data L ________ J I 
I Extent I 
I Block I 
~--------T--------------------------T-----------------T-----------------~ 

+32 I DEBVMODI DEBUCBAD I DEBBINUM I DEBSTRCC I 
~--------~--------T-----------------+-----------------+-----------------~ 

+ 4 0 I DEBSTRHH I DEBENDCC I DEBENDHH I DEBNMTRK I 
~-----------------~-----------------~-----------------~-----------------~ 
I I L _______________________________________________________________________ J 

r-----------------------------------T-----------------------------------, 
I Tracks per Period1 I Blocks per Period1 I 
I I I 
~--------T--------------------------+-----------------------------------~ 
I Blocks I Blocks I I 
I per I per I I 
I Track1 I Extent I I L ________ ~ __________________________ ~ ___________________________________ J 

r-----------------T-----------------T-----------------T-----------------, 
I I I I I L _________________ ~ _________________ ~ _________________ i _________________ J 

r-----------------T-----------------T-----------------T-----------------, 
I I I I I L _________________ ~ _________________ ~ _________________ i _________________ J 

1See text. 

Figure 11. Fields of the DEB for BDAM 
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The DCB (see Figure 12) contains infor­
mation relating to the current use of a 
data set. A more complete description of 

the DCB is contained in the publication IBM 
Systeml360 Operating System: System ControI 
Blocks. The fields of the DCB that are of 
particular interest to programmers con­
cerned with BDAM applications are indicated 
in Table 9. 

+0 +1 +2 +3 +4 +5 +6 +7 
r-----------------------------------------------------------------------------------, 

+0 I I 
~-----------------------------------------------------------------------------------~ 

+8 I I 
~----------T------------------------------T-----------------------------------------~ 

+ 16 I DCBKEYLE I DCBREL I I 
~----------~------------------------------J I 
I I 

+24 I Basic I 
I I 
I Data Control I 
I I 
I Block I 
I I 
I r------------------------------T----------T------------------------------~ 

+ 4 8 I I DCBREAD or DCBWRITE I DCBOPTCD I DCBCHECK I 
~----------~------------------------------+----------~---------T--------------------~ 

+56 I DCBSYNAD I I DCBBLKSI I 
~-----------------------------------------+--------------------~--------------------~ 

+64 I I I 
t-----------------------------------------+-----------------------------------------i 

; + 7 2 I DCBIOBUQ I DCBUQND I 
~----------T------------------------------+----------T------------------------------~ 

+ 8 a I I DCBLIMCT I I DCBXARG I 
~----------~------------------------------+----------~------------------------------~ 

+88 I DCBDRDX I DCBDFOR I 
~-----------------------------------------+-----------------------------------------~ 

+ 9 6 I DCBDFBK I DCBDYNB I L _________________________________________ ~ _________________________________________ J 

Figure 12. Fields of the DCB for BDAM 

Table 9. Fields, Field Size, and Field Contents of the DCB for aDAM 
r----------T------------T---------------------------------------------------------------, 
I Field I Field Size I Contents and Comments I 
I I (in bytes) I I 
~----------+------------+---------------------------------------------------------------~ 

DCBKEYLE 1 Length of Key field for each block in the data set. 

DCBREL 

DC BREAD 
or 

DCBWRITE 

3 

3 

Number of relative tracks or blocks in the data set. This 
number is placed in the DCBREL field by the BDAM open 
executor phase 2 routine, and it can be used by the 
processing program in the process of conversion of a relative 
address. 

Address of the BDAM Foundation module, IGG019KA. 

DCBOPTCD 1 Indication of options specified for the data set. Signifi­
cant bits of the DCBOPTCD field and their interpretations for 
BDAM are as follows. (When the bit is set to '1', the 
interpretation is in effect. When the bit is set to '0', the 
interpretation is not in effect.) 

----------~------------~---------------------------------------------------------------
(Continued) 

46 



Table 9. Fields, Field Size, and Field Contents of the DCB for BDAM (Continued) , r----------T------------T---------------------------------------------------------------, 
I Field I Field Size I Contents and Comments I 
I I (in bytes) I I 
~----------+------------+---------------------------------------------------------------i 

DCBOPTCD Bit 0: Write-validity-check option has been specified. 
(Cont'd.) Bit 1: Reserved for future use. 

DCBCHECK 3 

DC BSYNAD 3 

DCBBLKSl 2 

4 

4 

DCBlOBUQ 4 

DCBUQND 4 

DCBLlMCT 3 

1 

DCBXARG 3 

DCBDRDX 4 

DCBDFOR 4 

DCBDFBK 4 

Bit 2: Extended search has been specified. 
Bit 3: Feedback has been specified. 
Bit 4: Actual addressing has been specified. 1 
Bit 5: Dynamic buffering has been specified. (This bit is 

set by BDAM.) 
Bit 6: Reserved for future use. 
Bit 7: Relative block addressing has been specified. 1 

1lf neither actual addressing nor relative block addressing 
has been specified (i.e., if bits four and seven are both 0), 
relative track addressing is specified .• 

Address of the check module, lGG019Ll. 

Address of user's SYNAD routine. 

Maximum size of a record block in the data set. 

Reserved for future use. 

Reserved for future use. 

Address of the first lOB on the unposted queue. 

Address of the last lOB on the unposted queue. 

Number of tracks (for relative track addressing) or number of 
blocks (for relative block addressing) to be searched when 
extended search option is specified. 

Reserved for future use. 

Address of the read-exclusive list. 

Address of the exclusive control module, lGG019LG. 

Address of the format channel program generating module that 
is required for the block format indicated in the DCB macro 
instruction. This address is placed in DCBDFOR by the BDAM 
open executor phase 2 routine. 

Address of the feedback module, lGG019KG. This address is 
used only for relative block feedback specification. 

DCBDYNB 4 Address of the dynamic buffer module, lGG019LE. __________ i ____________ i ______________________________________________________________ _ 

The initial value of each of the address 
fields in Table 9 is '00000001.' When the 
data set is opened, the value of each 
aqdress field that corresponds to a 
required BDAM module is changed to the main 

storage address of the module; the values 
of address fields corresponding to modules 
that are not required remain at '00000001'; 
and the values of the DCBlOBUQ and DCBUQND 
fields are set to '00000000.' 
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The buffer control block (BCB> is built 
if the dynamic buffering option has been 
specified. Phase 3 of the BDAM open execu­
tor routines obtains contiguous main stor­
age for both the BCB and the required 
number of buffers. The BCB is initialized 
by the open executor phase 3 routine, but 
subsequent entries are placed in the BCB by 
the dynamic buffering module. The main 
storage area for both the BCB and the 

buffers is released by the BDAM close 
executor routine. Figure 13 depicts the 
fields of the BCB, and Table 10 describes 
the field contents. 

+0 +1 +2 +3 +4 +5 +6 +7 

r------------------T------------------, 
+0 I BCBFRQT I BCBFRQB I 

~------------------+------------------~ 
+8 I BCBNABFR I BCBTBFRS I L __________________ i __________________ J 

Figure 13. Fields of the BCB for BDAM 

Table 10. Fields, Field Size, and Field Contents of the BCB for BDAM 
r----------T------------T---------------------------------------------------------------, 
I Field I Field Size I Field contents and Comments I 
I I (in bytes) I I 
~----------+------------+---------------------------------------------------------------~ 

BCBFRQT 4 contains the address of the first lOB waiting to be assigned 

BCBFRQB 4 

BCBNABFR 4 

BCBTBRS 4 

a buffer from the buffer queue. The dynamic buffer module 
inserts this address. 

Contains the address of the last lOB waiting to be assigned a 
buffer from the buffer queue. The dynamic buffer module 
inserts this address. 

Contains the address of the next buffer that is available for 
assignment to an lOB. Initially,. the open executor phase 3 
module inserts this address. Subsequent addresses are 
inserted by the dynamic buffer module. 

Contains an indication of the total size of the buffer pool 
and the buffer control block. The open executor phase 3 
module inserts this value. __________ i ____________ i ______________________________________________________________ _ 
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READ-EXCLUSIVE LIST SEGMENT 

The read-exclusive list is composed of 
one or more 80-byte segments of storage. 
Each segment contains identifying and 
chaining information and has space for nine 
8-byte entries that identify the blocks for 
which exclusive control is required. Phase 
1 of the BDAM open executor routine 
requests storage for the initial 80-byte 
segment, and if additional segments are 

+0 +1 +2 +3 

required, the read-exclusive module, 
IGG019LG, requests the storage. The BDAM 
close executor routine releases the storage 
area(s) that may have been obtained for the 
read-exclusive list segments. 

Figure 14 indicates the contents of the 
fields of a typical segment of the read­
exclusive list. Figure 15 indicates the 
contents of the fields of each of a 
segment's nine entries representing members 
of the read-exclusive list. 

+4 +5 +6 +7 
r-----------------------------------------T------------------------------------------, 
I I I 

+01 Identifying Self-Pointer 1 Pointer to Next Segment if one Exists 1 
I 1 1 
~-----------------------------------------~------------------------------------------~ 
I I 

+81 First Entry on List (See below) I 
I 1 
~------------------------------------------------------------------------------------~ 

~ Space for Seven More Entries t 
~ ~ 
~------------------------------------------------------------------------------------~ 
I I 

+721 Last Entry in This Segment I 
I I L ____________________________________________________________________________________ J 

Figure 14. Description of a Segment of the Read-Exclusive List 

+0 +1 +2 +3 +4 +5 +6 +7 
r------------------T-------------------------------------------------------T---------, 

OIAddress of the UCBI Address (CCHHR) of the block placed on the 1 Zero I 
I for the block I exclusive list1 I I L __________________ ~ _______________________________________________________ ~ _________ ~ 

1This is the address of the track capacity record (RO) in the case of write-add 
requests for variable len~th or undefined length blocks. 

Figure 15. Description of an Entry in the Read-Exclusive List 
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APPENDIX B: MODULE IDENTIFICATION AND USAGE 

In Table 11, the BDAM modules are 
alphabetically according to their 
(listing) names. Opposite each 
coding name is the functional name 
module. 

listed 
coding 
module 
of the 

performed, the subroutine returns program 
control to either the module listed at the 
head of the column OD, in the case of 
module IGG018KQ, to the foundation module. 

In Table 12, the module listed at the 
head of each column may use the module(s) 
listed underneath it as a subroutine. 
After the subroutine functions have been 

In Table 13, options that may be speci­
fied in the MACRF field, the OPTCD field, 
and the RECFM field of a DCB macro instruc­
tion are related to the BDAM modules that 
are required to fulfill the options. 

Table 11. Coding and Functional Names of BDAM Modules 
r-----------------T---------------------------------------------------------------------, 
I Coding Name I Functional Name I 
~-----------------+---------------------------------------------------------------------i 

IGG019KA Foundation Module 
IGG019KC Relative Track Conversion Module 
IGG019KE Relative Block Conversion Module without Track Overflow 
IGG019KF Relative Block Conversion Module with Track Overflow 
IGG019KG Relative Block Feedback Module without Track Overflow 
IGG019KH Relative Block Feedback Module with Track Overflow 
IGG019KI Channel Program Generating Module for Searching by Block Key 
IGG019KK Channel Program Generating Module for Searching by Block ID 
IGG019KM Channel Program Generating Module for writing New Blocks of 

IGG019KO 

IGG019KQ 
IGG019KS 
IGG019KU 
IGG019KW 
IGG019KY 
IGG019LA 
IGG019LC 
IGG019LE 
IGG019LG 
IGG019LI 
IGG0193A 
IGG0193C 
IGG0193E 
IGG0203A 

Variable- or Undefined-Length Records 
Channel Program Generating Module for writing New Blocks of 
Fixed-Length Records 
Channel Program Generating Module for verification 
Start I/O Appendage Module 
Channel End Appendage Module 
Key Extended-Search Module 
Self-Format Extended-Search Module 
Pre-Format Extended-Search Module 
End-of-Extent Appendage Module 
Dynamic Buffering Module 
Exclusive Control Module 
Check Module 
Open Executor Phase 1 Module 
Open Executor Phase 2 Module 
Open Executor Phase 3 Module 
Close Executor Module _________________ ~ _____________________________________________________________________ J 

Table 12. Passage of Control Among BDAM Modules 
r---------T---------T---------T---------T---------T---------T---------T--------T--------, 
I IGG019KAI IGG019KII IGG019KKI IGG019KMI IGG019KOI IGG019KSI IGG019KWIIGG019KYIIGG019KHI 
~---------+---------+---------+---------+---------+---------+---------+--------+--------i 
I IGG019KCI IGG019KWI IGG019KQI IGG019KYI IGG019LAI IGG019LEI IGG019KQIIGG019LCIIGG019KFI 
I IGG019KEI IGG019KQI I IGG019KQI IGG019KQI I I I I 

I I IGG019KFI I I IGG019LG I I I I I I 
I IGG019KGI I I I I I I I I 
I IGG019KHf I I I I I I I I 
I IGG019KII I I I I I I I I 
I IGG019KKI I I I I I I I I 
I IGG019KMI I I I I I I I I 
I IGG019KOI I I I I I I I I 
f IGG019LGI I I I I I I I I L _________ ~ _________ ~ _________ ~ _________ ~ _________ ~ _________ ~ _________ ~ ________ ~ ________ J 
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Table 13. BDAM Modules Required to Satisfy DCB Macro Instruction Options 
r-------------------T-T-T-T-T-T-T-T-T-T-T-T-T-T-T-T-T-T---------------------------------, 
I IIIIIIIIIIIIIIIIIIIII!IIIII!III!III I 
I BDAM Modules IGIGIGIG\GIGIGIGIGIGIGIGIGIGIGIGIGI I 
I Required ---> IGIGIGIGIGIGIGIGIGIGIGIGIGIGIGIGIGI I 
I 10101010101010101010101010101010101 I 
~-------T-----------~111111111111111111111111111111111I Comments I 
I I 1919191919191919191919\919\9\9\9191 I 
1 Operand \ Option IKIKIKIKIKIKIKIKIKIKIKIKILILILILILI I 
I I ICIEIFIGIHIIIKIMIOIQIWIYIA\CIEIGIII I 
~-------+-----------+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+---------------------------------~ 

I I I I I I I I I IXI I I I I I I 1 IUsed when block length fixed \ 
I WA ~-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+---------------------------------~ 
I I I I I I I I IXI I I I I I I IXI I Used when block length is I 
I I \ I 1 \ I I I 1 I I \ I I I 1 1 I variable or undefined. I 
~-----------+-t-t-+-+-+-+-+-+-+-+-+-t-+-+-t-+-+---------------------------------~ 
I C I I I I I I I I I I I I I I I I IXIWhen CHECK macro instruction isl 
I I I I I I I I I I I I \ I I \ I I I encountered I 

MACRF ~-----------+-+-t-+-+-+-+-+-+-t-+-+-+-t-+-+-t-+---------------------------------~ 
I RI or WI I I I I I I I X I I I I I I I I I \ \ I 
~-----------+-+-+-+-+-+-+-+-+-+-t-t-t-+-t-+-+-+---------------------------------i 
I RK or WK I I I I \ I X \ \ \ \ \ I I \ I I 1 \ I 
~-----------+-+-+-t-+-+-+-+-t-+-+-+-+-+-+-+-+-+---------------------------------~ 
I RX I \ I I I I \ \ I I \ \ I \ I IXI \ I 
~-----------+-+-t-+-+-+-+-+-+-t-t-+-+-t-t-+-t-+---------------------------------~ 
I RS I I I I I I I I I I I \ I I IXI I I I 

r-------+-----------+-+-+-+-+-+-+-+-+-+-+-+-t-+-+-t-+-+---------------------------------~ 
I A I I I I I I I I I I I I I I I I I INone of those listed I 
~-----T-----t-+-t-+-t-+-t-+-+-+-+-+-t-+-+-+-+-+---------------------------------~ 
I I IXI I I I I I I I I I I I I , , I IFeedback is to be in form ofl 
I I I I I \ \ I I I I I I I 1 I I I I Irelative track I 
I ~-----+-+-t-+-+-+-+-+-+-+-+-+-+-t-t-t-t-+---------------------------------i 
I IRECFM\ \ I \ \ \ I \ I I I I 1 I \ I I I 1 
I F I is I I I I I \ \ I I I I I I I I I I I I 
I ~-----+-+-t-+-+-+-t-+-+-t-t-+-+-t-t-+-+-+---------------------------------i 
I \ FT I I I \ \X\ \ \ \ \ I \ I \ \ \ I \Feedback is to be in form of I 

OPT CD I ~-----+-+-+-+-t-+-t-+-+-+-+-t-t-+-+-+-t-~relative block I 
\ I F I \ I IXI I \ I I I I \ \ \ I I \ I I 
~-----+-----+-+-t-+-+-+-t-+-+-t-t-+-t-+-t-+-t-+---------------------------------~ 
I I FT \ I IX\ I I I I I I I I I I I I I I I 
I R ~-----+-+-+-+-+-+-t-+-+~+-+-+-t-+-+-+-t-+---------------------------------~ 
I I F I IXI I I I I I I I I I I \ I I I I 1 
~-----~-----+-+-t-+-t-+-t-+-+-+-t-+-+-+-t-+-t-+---------------------------------~ 
I W I I I I I I I I I \X\ \ I \ \ \ \ \ , 
~-----------+-+-+-t-t-+-t-+-+-+-+-+-+-+-+-t-+-+---------------------------------i 
, Neither \X\ \ \ I \ \ \ \ \ 1 \ \ \ \ I I IRelative track addressing is I 
I A nor R \ I \ \ I I \ \ \ I \ I I I , I I ,assumed I 

~-------+-----T-----+-+-t-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+---------------------------------i 
\ MACRF \ RECFM \ \ \ I \ \ I 1 I 1 1 1 1 1 1 1 \ I I 
I is 1 is 1 1 1 I I 1 I I 1 1 1 I I I I I I I I 
~-----+-----+-+-+-+-+-t-+-+-+-+-+-+-+-+-+-t-t-~ 1 
I K I I I 1 I I IXI I I I IXI I IXI I I I I 
~-----+-----+-+-+-+-+-+-t-+-+-+-+-+-+-+-+-t-+-i \ 
I A I F I I I \ I I \ I \X\ I I IX\XI I I I I 

OPTCD ~-----+-----+-+-+-+-t-+-+-+-+-t-t-+-+_+-+-+-+-iThis section is for the extended l 
is I A IU or I I I I I \ I IXI I I IXI IXI IXI I search options I 
E I I V I \ I I \ \ I I I I \ I I I I I \ I I 

~-----+-----+-t-+-+-+-+-+-+-t-+-+-+-+-+-+-t-t-i I 
IK AND I F \ \ I \ \ IX\ \ \X\ \XI \X\X\ \ I \ \ 
I A \ 1 I 1 1 \ I \ I \ 1 I I I I I 1 I 1 I 
~-----t-----+-+-+-+-+-+-+-+-+-+-+-+-+-+-t-+-t-i I 
IK andlU or \ I I I I IXI IXI I IXIXI IXI I I I I 
I A 1 V I I I I 1 \ \ \ I \ I I \ I I I I I I L _______ ~ _____ ~ _____ ~_~_~_~_~_~_~_~_~_~_~_~_~_~_~_~_~_~ _________________________________ J 
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APPENDIX C: CHANNEL PROGRAMS FOR BDAM 

The channel program for each request using BDAM is constructed by the appropriate 
module and placed in the lOB for that request. A channel program consists of a group of 
channel command words (CCWs), each word having the following format: 

r--------------T-------------T-------------T--------------T--------------T--------------, 
I Command Code I Address I Flags I 000 I (ignored) I count I 
I (1 byte) I (3 bytes) I (5 bits) I (3 bits) I (1 byte) I (2 bytes) I L ______________ ~ _____________ ~ _____________ ~ ______________ ~ ______________ ~ ______________ J 

Note: The last 4 bytes are ignored by a 
Transfer-in-Channel (TIC) command word. 

The entry in the 'Address' field is one 
of the following: 

• The main storage address of where data 
is to be placed or found; this is for a 
Read or a write command word. 

• The location of the search argument; 
this is for a Search command word. 

• The CCW to which a transfer is made; 
this is for a Transfer-in-Channel com­
mand word. 

The entry (or entries) in the 'Flags' 
field have the following meanings! 

C. Command chaining. 

D. Data chaining between gaps of a 
record. 

K. Skip the transferring of data. 

S. Suppress incorrect length indica­
tion. 

The entry in the 'Count' field repre­
sents either the number of bytes of data 
that are to be transferred or the number of 
bytes of data on which a search is to be 
made for comparison. 

The function or purpose of each con~and 
word is given in the comment following the 
'Count' field. The channel command words 
are identified by the number to the left of 
the command code. 

If track overflow has been specified, 
the applicable form of the channel program 
will end with a CCW having NOP as the 
command code and ignoring the other fields. 
The preceding CCW will also have the com­
mand chaining (C) flag bit set on. 
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r---------------------------------------------------------------------------------------, 
I Channel Program for Reading or Writing by Block ID (Type Dr) I 
~------T-------------------------T----------------T-----T---~------T--------------------~ 
,CCW ICommand Code I Address I Flags I ICount IComments I 
I No. , " I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
,1. ISearch ID Equal IIOBSEEK + 3 'C 10001 5 ,Search for an I 
I I I I I I I equa 1 CCHHR. , 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 2. ITIC ICCW 1 I I I ITransfer if unequal. I 
, , " " I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ ,3. 1 IRead (or Write) Key-Data ,Key Address 2 ,D 1000lKey IRead (or Write) , 
I I I " ILengthlKey portion. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
,4. IRead (or Write) Data IArea Address2 I 1000lData IRead (or Write) I 
I I I I I ,LengthlData portion. , 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
, 5. 3 ~ISeek cylinder head ,IOBDNRCF 'C 10001 6 ISeek back to track I 
I I <CCHH) I I " ,containing beginning' 
, I " " I of block. , 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 6. ISearch ID Equal ,IOBSEEK + 3 I C 10001 5 ILocate the block I 
, I I I I I I just updated. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 7. ITIC ICCW 5 '" ITransfer if unequal. I 
, I I I I I I , 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 8. IRead Key-Data I I S,K 10 001 256 ,Read to validity , 
I , I I " , check. , 
~------~-------------------------~----------------~-----~---~------~------~-------------~ 
11 CCW 3 is omitted if either the field DCBKEYLE or the field DECKYADR is zero. I 
12This address is obtained from the DECB. I 
,3CCWS 5-8 are included only if the field DCBOPTCD specifies the write-validity-check , 
I option. , 
I~This CCW is present only if track overflow has been specified. , L _______________________________________________________________________________________ J 
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r---------------------------------------------------------------------------------------, 
I Channel Program for Reading or Writing by Block Key (Type DK) I 
~------T-------------------------T----------------T-----T---T------T--------------------~ 
I CCW ICommand Code I Address IFlagsl ICount IComments I 
I No. I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 1. IRead Count IIOBDNRCF + 2 I C,S 10001 5 IRead CCHHR for I 
I I I I I I I feedback. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 2. ISearch Key Equal IKey Address1 I C,S 1000lKey ISearch for an equal I 
I I I I I ILengthlKey. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 3. ITIC ICCW 1 I I I ITransfer if unequal. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 4. IRead (or Write) Data IArea Address1 I 1000lData IRead (or Write) I 
I I I I I ILengthlData portion. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 5. 2 31Seek Cylinder head I IOBDNRF I C 10001 6 ISeek back to track I 
I I (CCHH) I I I I Icontaining beginning I 
I I I I I I I of block. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 6. ISearch Key Equal IKey Address1 I C,S 1000lKey ILocate the block I 
I I I I I I Lengthl just updated. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 7. I TIC I CCW 5 I I I I Transfer if unequal. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 8. IRead Data I I S,K 10001 256 IRead to validity I 
I I I I I I I check. I 
~------~-------------------------~----------------~-----~---~------~--------------------~ 
11This address is obtained from the DECB. I 
12ccws 5-8 are included only if the field DCBOPTCD specifies the write-validity-check I 
I option. I 
13This CCW is present only if track overflow bas been specified. I L _______________________________________________________________________________________ J 
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r---------------------------------------------------------------------------------------, 
I Channel Program for Writing a New Block of Fixed-Length Records (Type DA) I 
~------T-------------------------T----------------T-----T---T------T--------------------~ 
I CCW ICommand Code I Address IFlagsl ICount IComments I 
I No. I I \ I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 1. IRead Count IIOBDNRCF + 2 \ C,S 1000\ 5 IRead CCHHR for \ 
I I I I I I I feedback. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 2. I Search Key Equal IDummy Key I C,S 10001 1 ISearch for a I 
I I I I I I Idummy record. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 3. I TIC I CCW 1 I I I I Transfer if unequal. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 4. IRead Data IIOBDNRCF + 6 I C,S 10001 1 IRead dummy record's I 
I I I I I I Iposition (i.e., R) I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 5. 1 ISeek cylinder head I IOBDNRCF I C 10001 6 ISeek back to track I 
I I (CCHH) I I I I Icontaining beginning I 
I I I I I I lof block. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 6. ISearch ID Equal IIOBDNRCF + 2 I C 10001 5 ISearch for the I 
I I I I I I Idummy record. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 7. I TIC I CCW 5 I I I I Transfer if unequal. I 
1 I I 1 I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 8. IWrite Key-Data IKey Address 2 I C 1000lKey IUpdate the Key I 
I I I I I I Length I portion. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 9. IWrite Data IArea Address 2 I 1000lData IUpdate the Data I 
I I I I I I Length I portion. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
110. 1 31Seek cylinder head I IOBDNRCF I C 10001 6 ISeek back to track I 
I I (CCHH) I I I I Icontaining beginning I 
I I I I I I I of block. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
111. I Search ID Equal IIOBDNRCF + 2 I C 10001 5 ILocate the block I 
I I I I I I I just written. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
112. I TIC I CCW 9 I I I I Transfer if unequal. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
113. IRead Key-Data I I S,K 10001 256 IRead to validity I 
I I I I I I I check. I 
~------i-------------------------i----------------i---__ i ___ i ______ i ____________________ ~ 
11This CCW is present only if track overflow has been specified. I 
12This address is obtained from the DECB. I 
13 CCWS 10-13 are included only if the field DCBOPTCD specifies the write-validity-check I 
1 option. I L _______________________________________________________________________________________ J 
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r---------------------------------------------------------------------------------------, 
I Channel Program for Writing a New Block of Variable-Length Records or Undefined- I 
I Length Records (Type DA) I 
~------T-------------------------T----------------T-----T---T------T--------------------~ 
I CCW ICommand Code I Address IFlagsl ICount IComments I 
I No. I I I I I I I 
~------+----------------~--------+----------------+-----+---+------+--------------------~ 
I 1. Isearch ID Equal IIOBSEEK + 3 I C 10001 5 ISearch for track I 
I I I I I I I capacity record. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 2. ITIC ICCW 1 I I I ITransfer if unequal. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 3. IRead Data I IOBDNRCF I S 10001 7 IRead capacity I 
I I I I I I I record into lOB. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 4. ISearch ID Equal I IOBUPLIM I C 10001 5 ILocate track I 
I I I I I I Icapacity record. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 5. ITIC ICCW 4 I I I ITransfer if unequal. I 
I I I I I 1 1 I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 6. IWrite Data 1 IOBSEEK + 3 I C,S 10001 7 IUpdate capacity 1 
I I I I 1 I I record. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 7. ISearch ID Equal ICCW 11 I C 10001 5 ILocate current last I 
I I I I I I I block on track. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 8. I TIC I CCW 7 I I 1 I Transfer if unequal. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 9. IWrite Count-Key-Data I IOBDNRCF I D 10001 8 I I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------~ I 
110.2 IWrite Count-Key-Data IKey Address 3 I D 1000lKey I I 
I I I I I ILengthlWrite new block. I 
~------+-------------------------+----------------+-----+---+------~ I 
111.~ IWrite Count-Key-Data IArea Address 3 I 1000lData I I 
I I I I I I Length I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
112.5 ISearch ID Equal I lOB SEEK + 3 I C 10001 5 ILocate new block. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
113. I TIC I CCW 12 I I I I Transfer if unequal. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
114. IRead Key-Data I IC,S,KIOOOI 256 IRead to validity I 
I I I I I I I check the block. I 
~------+-------------------------+----------------+-----+~--+------+--------------------~ 
115. IRead RO I I K 10001 16 tRead to validity I 
I I I I I I I check the capacity I 
I I I I I I I record. I 
t------~-------------------------~----------------L---__ i ___ L ______ L ____________________ ~ 

11The lOB area that initially contained CCW 1 has been overlaid with 5 bytes (the CCHHR I 
I part) of the capacity record that was read by CCW 3. I 
12 CCW 10 is omitted if keys are not present in the block format. I 
13 This address is obtained from the DECB. I 
I~CCW 11 is omitted if Data Length is 0 (i.e., end-of-data-set mark). I 
15CCWs 12-15 are included only if the fitld DCBOPTCD specifies the write-validity-check I 
I option. I l _______________________________________________________________________________________ J 
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r---------------------------------------------------------------------------------------, 
I Channel Program for Reading or Writing by Block Key Using Extended Search (Type DK) I 
~------T-------------------------T----------------T-----T---T------T--------------------~ 
I CCW I Command Word I Address I Flags I I Count I Comments I 
I No. I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 1. ISearch ID Equal I IOBSEEK + 3 I C 10001 5 ISearch for an I 
1 I I I I I lequal CCHHR. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 2. ITIC ICCW 1 I I I ITransfer if unequal.! 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 3. IMultiple Track Search IIOBUPLIM + 3 I C 10001 5 Istop search at I 
I I ID Equal I I I I Ilimi t. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 4. ITIC ICCW 6 I I I ITransfer if unequal. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 5. INOP I I S I I 1 ISearch limit I 
I I I I I I I reached. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 6. ISearch Key Equal IKey Address I C,S 1000lKey I I 
I I I I I I Length I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 7. ITIC ICCW 3 I I I ITransfer if unequal. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 8. IRead Horne Address 1 I IC,S,KIOOOI 1 I I 
I I I I I I! I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 9. IRead Count IIOBDNRCF + 2 I C,S 10001 5 IRead CCHHR for I 
I I I I I I I feedback. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
110. ISearch Key Equal IKey Address 2 I C 1000lKey ISearch for equal I 
I I I I I I Length I key. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
111. I TIC I CCW 9 I I I I Transfer if unequal. I 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
112. IRead (or write) Data IArea Address 2 I 1000lData IRead (or Write) datal 
I I I I I ILengthlportion of block. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
113. 3 ~ISeek cylinder head I IOBDNRCF I C 10001 6 ISeek back to track I 
I I <CCHH) I I I I Icontaining beginning I 
I I I I I I I of block. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 14. ISearch Key Equal IKey Address 2 I C,S 1000lKey ILocate the block I 
I I ! I J JLengthJjust updated. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
115. ITIC ICCW 13 I I I ITransfer if unequal. 1 
I I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
116. IRead Data I I S,K 10 001 256 IRead to validity I 
I I I I I I I check. I 
~------~-------------------------~----------------~-----~---~------~--------------------~ 
11 CCWs 8-11 are included if feedback is requested. I 
12 This address is obtained from the DECB. I 
13 This CCW is present only if track overflow has been specified. I 
I~CCWs 13-16 are included only if the field DCBOPTCD specifies the write-validity-check I 
I option. I L _______________________________________________________________________________________ J 
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r---------------------------------------------------------------------------------------, 
I Channel Program for Writing a New Block of Fixed-Length Records Using Extended Search I 
I (Type DA) I 
~------T-------------------------T----------------T-----T---r------T--------------------~ 
I ccw 'Command Code I Address IFlagsl 'Count IComments I 
I No. I I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 1. ISearch ID Equal IIOBSEEK + 3 I C 10001 5 ISearch for track I 
I I I I I I Icapacity record. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 2. ITIC ICCW 1 I I I ITransfer if unequal. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 3. IRead Data IIOBDNRCF + 2 I C,S 10001 5 IRead highest ID froml 
I I I I I I Icapacity record. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 4. ISearch ID Equal IIOBDNRCF + 2 I C 10001 5 I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 5. ITIC ICCW 12 I I I ITransfer if unequal I 
~------+-------------------------+----------------+-----+---+------+--------------------i 
I 6. ISearch Key Equal IDummy Key I C,S 10001 1 ISearch for dummy I 
I I I Address I I I I record. I 
~------+-------------------------+----------------+-----+---+------+--------------------i 
17. ITIC ICCW 9 I I I ITransfer if unequal. I 
~------+-------------------------+----------------+-----+---+------+--------------------i 
I 8. ITIC 'CCW 14 I I I tTransfer if equal. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
I 9. IMultiple Track Search IIOBUPLIM + 3 I C 10001 5 IStop search at I 
I I ID Equal I I I I Ilimi t. I 
~------+-------------------------+----------------+-----+---+------+--------------------i 
110. ITIC ICCW 3 I I I ITransfer if unequal.! 
~------+-------------------------+----------------+-----+---+------+--------------------i 
111. INOP I IS! I 1 ISearch limit I 
I I I I I I I reached. ! 
~------+-------------------------+----------------+-----+---+------+--------------------i 
112. ISearch Key Equal IDummy Key 1 C,S 10001 1 I I 
I I I Addres s I I I I , 
~------+-------------------------+----------------+-----+---+------+--------------------i 
113. ,TIC ICCW 4 I I I ITransfer if unequal. ! 
I I I I I" I 
~------+-------------------------+----------------+-----+---+------+--------------------i 
114. IRead Data IIOBDNRCF + 6 I C,S 10001 1 IRead dummy record's I 
I , I I I I Iposition (i.e. I R). I 
~------+-------------------------+----t-----+---t------t--------------------i 
115. 1 Iseek cylinder head I IOBDNRCF I C 10001 6 ISeek back to track I 
I I (CCHH) I I I I Icontaining beginning I 
I I I I I I I of block. I 
~------+~------------------------+----------------+-----+---+------+--------------------i 
116. ISearch ID Equal IIOBDNRCF + 2 I C 10001 5 ISearch for dummy ! 
I , I I I I I record. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
117. ITIC ICCW 15 I I I ITransfer if unequal. I 

I I " 'I I I 
~------+-------------------------+----------------+-----+---+------+--------------------i 
118. IWrite Key-Data IKey Address 2 I C 1000lKey IUpdate the Key I 
1 I 1 I I 1 Length I Portion. I 
~------+-------------------------+----------------+-----+---+------+--------------------i 
119. IWrite Data IArea Address 2 I 1000lData IUpdate the Data I 
I I I I I 1 Length I portion. I 
~------+-------------------------+----------------+-----+---+------+--------------------i 
120. 1 31Seek cylinder head I IOBDNRCF I C 10001 6 ISeek back to track I 
I I (CCHH) I I I I Icontaining beginning I 
I I I I I I lof block. I L ______ L _________________________ L ________________ ~ _____ L ___ L ______ L ____________________ J 

(Continued) 
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r---------------------------------------------------------------------------------------, 
I Channel Program for Writing a New Block of Fixed-Length Records Using Extended Search I 
I (Type DA) (Continued> I 
~------T-------------------------T----------------T-----T---T------T--------------------~ 
121. ISearch 1D Equal IIOBDNRCF + 2 I C 10001 5 ILocate the block I 
I 1 I I I I I jus t wr itt en. I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
122. ITIC ICCW 19 I I I ITransfer if unequal. I 
1 1 I I I I I I 
~------+-------------------------+----------------+-----+---+------+--------------------~ 
123. IRead Key-Data I I S,K 10001 256 IRead to validity 1 
1 I I I I I I check. I 
~------~-------------------------~----------------~---__ ~ ___ i ______ ~ ____________________ ~ 

11This CCW is present only if track overflow has been specified. I 
12 This address is obtained from the DECB. I 
13 CCWs 20-23 are included only if the field DCBOPTCD specified the write-validity-check I 
I option. I L _______________________________________________________________________________________ J 
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