
































































































































































































































































































































































































DECLARE CONTROL BLOCK (DCLCB) 

o 7 8 15 16 23 24 31 
r------------------T-------------------, o I DPRO I DCLll. I 
�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�.�-�-�-�-�-�-�-�-�~� 

4 I DBLK I DLRlt I 
�~�-�-�-�-�-�-�-�-�-�T�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�T�-�·�-�-�-�-�-�-�-�-�~� 

8 I DCLD I DBNO I DCLB I DCLC I 
�t�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�~� 

C I DY.AL I (Reserved) I 
�~� �-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�,�-�-�-�-�-�-�-�- �~� 

10 I (Reserved) I 
�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 

14 I (Reserved) I 
�~�-�-�-�-�-�-�-�-�-�T�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�~� 

18 I DFLN I I 
t--------- J I 
I I 
I DFIL I 
I I 
I I 
I I L ______________________________________ J 

Figure 60. Format of the Declare Control 
Block (DCLCB) 

DPRO: Halfword binary integer (set by the 
linkage edftor) specifying the �o�f�f�s�e�t�~� 
within the pseudo-register vector 
(PRV), of the pseudo-register associat­
ed with the declared file. 

DCLA: Four four-bit codes specifying the 
file type, �o�r�g�a�n�i�z�a�t�i�o�n�~� access and 
mode: 

Byte 1 

0001 xxxx 
0010 xxxx 

xxxx 0000 
xxxx 0001 
xxxx 0010 
xxxx 0011 
xxx x 0100 

�~� 

STREAM 
RECORD 

Organization 

CONSECUTIVE 
INDEXED 
REGIONAL (1) 
REGIONAL (2) 
REGIONAL (3) 

(Stream-oriented I/O is supported only 
for data sets of CONSECUTIVE organiza­
tion. ) 

0001 xxxx 
0010 xxxx 

Access 

SEQUENTIAL 
DIRECT 

(These are used for record-oriented I/O 
only. ) 

�M�o�d�~� 

xxxx 0001 INPUT 
xxxx 0010 OUTPUT 
xxxx 0100 UPDATE 
xxxx 1000 BACKWARDS 

(Stream-oriented I/O uses INPUT and 
OUTPUT only.) 

DBLK: Halfword binary integer specifying 
the length, in bytes, of the blocks 
within the data set: 

F-format records: block 
fied for data set 
all blocks except 
last one). 

length speci­
(constant for 
possibly the 

U-" V-, VS- or VBS- format records: 
maximum length of any block in 
data set. 

DLRL: Halfword binary integer specifying 
the length, in bytes, of the records 
within the data set. Two or more 
records may be grouped (blocked) to 
form one physical block. 

F-format records: record length speci­
fied for data set (constant for 
all records). 

V-" VS- or VBS-format records: maximum 
length of any record in the data 
set. 

U-format records: this specification is 
not permitted; the block size 
defines the record length. 
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DCLD: One byte containing ENVI­
RONMENT options: 

o LEAVE 
1 COBOL file 
2 CTLASA 
3 CTL360 
4 INDEXAREA 
5 NOWRITE 
6 REWIND 
7 GENKEY 

DBNO: One-byte binary integer specifying 
the number of buffers to be allocated 
to the file when it is opened, as 
specified by the BUFFERS option. 

DCLB: One byte containing attribute 
codes: 
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Bit 

o 
1 
2 
3 
4 
5 
6 
7 

Attribute 

KEYED 
EXCLUSIVE 
BUFFERED 
UNBUFFERED 

(Reserved) 
(Reserved) 
(Reserved) 
(Reserved) 

DCLC: Eight-bit code which specifies the 
format of records within the data set: 

Bits Code Format 

0 and 1 01 V 
0 and 1 10 F 
0 and 1 11 U 

2 (Reserved) 
3 1 Blocked 
4 1 VS/VBS 
5 1 PRINT 
6 (Reserved) 
7 (Reserved) 

DXAL: Halfword binary integer specifying 
the count in the INDEXAREA area envi­
ronment option. 

DFLN: One-byte binary integer specifying 
the length (minus one) in bytes of the 
file name in the following field. 

DFIL: Character string, up to 31 bytes 
long, specifying the name of the file. 
If there is no TITLE option in the OPEN 
statement, the first eight characters 
of this name are used as the name of 
the DD statement associated with the 
file during program execution. (The 
compiler will have padded the name with 
bL"l nks to extend it to at lea st eight 
characters in length.) 



EVENT VARIABLE 

o 7 8 15 16 31 
r------T-------------------------------, 

o I EVFl I EVEC I 
~------+-----------------------.--------~ 

4 I EVF2 I EVLO I 
~------~-------------------------------~ 

8 I EVCF I 
~--------------------------------------~ 

C I EVCB I 
~--------~---------T-------------------~ 

10 I EVST I Reserved I 
~------------------L-------------------i 

14 I EVFF I 
~--------------------------------------i 

18 I EVFB I 
~--------------------------------------~ 

lC I EVPR I L ______________________________________ J 

Figure 61. Format of the Event Variable 

In a multitasking environment, event 
variables are placed in two chains:: 

1. The file chain, which is anchored in 
the TEVT field of the FCB and includes 
all active event variables related to 
a file and for which there is no 
corresponding IOCB. This chain ena­
bles all associated event variables 
that are not being waited on to be set 
inactive, complete, and abnormal when 
a file is closed. 

2. The task chain, which is anchored in 
the pseudo-register IHEQEVT, and 
includes all active I/O event varia­
bles associated with the task. This 
chain facilitates the setting of those 
event variables that are not being 
waited on inactive, complete, and 
abnormal on termination of the task. 

An example of the chaining of event varia­
bles is given at the end of this appendix. 

EVF1: 8-bit code containing implementation 
flags: 

FI~g§. code Name 

Active event variable 1000 0000 EMA.C 
I/O associations 0100 0000 EMIO 
No WAIT required 0010 0000 EMNW 
FCB address contained 

in EVEC 0001 0000 EMFC 
This event variable 

is to be checked 0000 1000 EMCH 
DISPLAY event variable 0000 0100 ENDS 
IGNORE option with 

this event 0000 0010 EMIG 

EVEC: Contains the address of the DECB 
associated with the event, or the 
address of the FCB when no IOCB was 
obtained, e.g." when READ IGNORE (0) 
is execut ed. 

EVF2: PL/I ECB flag byte: 

wait 
complete 

EVIO: Not used. 

1000 0000 EMWB 
0100 0000 EMCP 

EVeF: Event variable chain-forward pointer 
(task) • 

EVCB: Event variable chain-back pointer 
(task). 

EVST: Status field: 
Normal status value: All zeros. 
Abnormal status value: Low-order bit 

is 1, remainder is zero (unless 
set otherwise by STATUS 
pseudo-variable). 

EVFF: Event variable chain-forward pointer 
(file) • 

EVFB: Event variable chain-back 
(file). 

pointer 

EVPR: Address of the PRY of the task in 
which the associated 1/'0 event was 
initiated. 
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EXCLUSIVE BLOCK 

o 7 8 15 16 31 
r--------------------------------, 

o I XCFF ! 
~--------------------------------~ 

4 I XCBF I 
~--------------~-----------------~ 

8 I XCFT I 
~--------------------------------~ 

C I XCBT I 
~--------------------------------~ 

10 ! XPRV I 
~------T----------T--------------~ 

14 I XFLl I (Reserved)! XSTC ! 
~------~---------~--------------~ 

18 I I 
I XQNM ! 
I I 
~------+-------------------------~------

20 ! XLRN I XKYI/XREG ! A 
~------~-------------------------~ I 

24 I I I 
I I I 
I XKYR I XRN~ 
I I I 
I i I 
I I I 
I I V L ________________________________ J _____ _ 

Figure 62. Format of Exclusive Block 

Exclusive blocks are placed in two 
chains: 

1. The task qhain, which is anchored in 
the pseudo-register IHEQXLV~ and ena­
bles all records locked in a. task to 
be unlocked when the task is terminat­
ed. 

2. The file chain, which is anchored in 
the TXLV field of the FCB, and facili­
tates the freeing of all exclusive 
blocks related to the file when it is 
closed, and facilitates a check on 
whether a record is already locked. 

An example of the chaining of exclusive 
blocks is given at the end of this appen­
dix. 

XCFF: Chain-forward pointer (file). 

XCBF: Chain-back pointer (file). 

XCFT: Chain-forward pointer (task). 

XCBT: Chain-back pointer (task). 

XPRV: Address of the PRV for the task in 
which the exclusive block was creat­
ed. 

XFL1: Flags: XLOK: Code 1000 0000 indicates 
that the record associated with the 
exclusive block is locked owing to a 
READ operation or an incomplete REW­
RITE· or DELETE operation. 

XSTC: Lock statement count: the number of 
incomplete 1/0 operations that cur­
rently refer to the exclusive block. 

XQ~M: l-:ight-byte qname used in the ENQ and 
DEQ macro instructions. The first 
word contains the address of the FCB~ 
right-aligned, and the second con~' 
tains zero. 

XRNM:rhe rname used in the ENQ and DEQ 
macro instructions: 

XLRN: One byte containing the length 
of the rname. 

XKYI/XREG: 
XKYI: INDEXED files (unblocked 

records): Key of record 
being locked. 
INDEXED files (blocked 
records): ACFCB). 

XREG: REGIONAL files: Region 
number of the record 
being locked. (This 
field may extend beyond 
byte 23.) 

XKYR: REGIONAL(2) and (3) files: The 
recorded key of the record 
being locked. 
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FILE CONTROL BLOCK (FCB) 

o 7 8 15 16 23 24 31 
r--------------------------------------, 

1-8 I TVAL I 
~--------------------------------------~ 

1-4 I TRES I 
~--------T-----------------------------i 

o I TFLX' TDCB I 
~--------+-----------------------------~ 

4 I TTYP I TACM I 
~--------+---------T-------------------i 

8 I TFLA I TFLB I TLEN I 
~--------+---------~-------------------~ 

C I TFIO I TDCL I 
~--------~-----------------------------~ 

10 I TCBA I 
~------------------T-------------------i 

14 I TREM I TMAX I 
~------------------~-------------------~ 

18 I TREC I 
~--------------------------------------i 

1C I TCNT I 
~------------------T-------------------~ 

20 I TPGZ I TLNZ I . 
~------------------+--------T----------i 

24 I TLNN I TFLC I TFLD I 
~--------T---------~--------~----------i 

28 I TFLE I TFOP I 
~--------t-----------------------------~ 

2C I TFLF I TTAB I 
~--------~-----------------------------i 

30 I I 
I I 
I DCB I 
I I 
I I L ______________________________________ J 

.Figure 63. FCB for stream-Oriented I/O 

TVAL: Word containing bits indicating 
which statements are valid for this 
file 

TRES: Reserved 

TFLX: Eight-bit code specifying error and 
exceptional conditions: 

£Qndition~ Code Name 

EOF on data set 1000 0000 T~EF 

Error on output 0100 0000 TMOE 
Error on input 0010 0000 TMIE 
Error on data field 0001 0000 T~IT 

Do not raise 
TRANSMIT 0000 1000 T~NX 

List terminator 0000 0010 TMLC 
ENDPAGE raised 0000 0001 TMEP 

TDCB: Address of the DCB part of the FCB. 

o 7 8 15 16 23 24 31 
r--------------------------------------, 

J -8 I TVAL I 
~--------------------------------------~ 

1-4 I TRES I 
t--------T-----------------------------i 

o I TFLX I TDCB I 
~--------t-----------------------------i 

4 I TTYP I TACM I 
~--------t---------T-------------------i 

8 I rFLA I TFLB I TLEN I 
~--------t---------~-------------------i 

C I rFIO I TDCL I 
~--------~-----------------------------i 

10 I TLAB/TCBA I 
~--------------------------------------i 

14 I TPKA I 
~--------------------------------------i 

18 I TBBZ/TREL I 
~--------------------------------------i 

1C I TADC I 
~--------------------------------------~ 

20 I TLRR I 
t------------------T--------T----------i 

24 I TLRL I TFLC I TFLD I 
~--------T---------~--------~----------~ 

28 I TFLE I TFOP I 
t--------t---------T-------------------i 

I 2C I TFLF I TFMP I (Reserved) I 
~--------~---------~-------------------i 

30 I TEVT I 
~--------------------------------------~ 

34 I Zero I 
t--------------------------------------~ 

38 I TXLV* I 
~--------------------------------------~ 

3C I Zero* I 
~--------------------------------------i 

40 I TXLZ* I 
t--------------------------------------i 

44 I I 
I I 
I DeB I 
I I 
I I L ______________________________________ J 

* These fields are omitted in non­
multitasking environment: DCB commences 
at byte 38. 

.Figure 64. feB for Record-Oriented I/O 
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TTYP: Eight-bit code specifying I/O type: 

!YI2§. Code !:!ru!!~ 

STREAM I/O xxxx 0000 TMDS 
RECORD I/O xxxx 0001 TMRC 
STRING I/O xxxx 0010 TMST 
Temporary flags, 1000 xxxx TMTl 
valid for single 0100 xxxx TMT2 
I/O call only 0010 xxxx TMT3 

0001 xxx>\: TMT4 

TAC~~: Address of I/O transmit module, 
which interfaces with data management 
access methods. The names of all such 
library modules are IHElr*, where * is 
a letter identifying the module. 

TFLA: Two four-bit 
record format 
mode: 

codes specifying 
and the current 

the 
file 

Format Code ~ame 

V (variable) 0001 xxx x TMVB 
F (fixed) 0010 xxxx TMFX 
U (undefined) 0100 xxxx TMUN 
ASA control/print 
file lxxx xxxx TMAS 

Mode Code Name 

INPUT xxxx 0001 TMIN 
OUTPUT xxxx 0010 rMOP 
UPDATE xxxx 0100 TMUP 
BACKWARDS xxxx 1000 rMBK 

TFLB: Eight-bit code specifying -the file 
attributes: 

Attribute £.ode !,!~me 

EXCLUSIVE lxxx xxxx TMEX 
UNBUFFERED xlxx xxxx TMBU 
Hidden buffers xxlx xxxx TMHB 
SYSPRINT file xxxl xxx x TMPT 
Hidden buffer may 

be require:3. xxxx xlxx TMHQ 
KEYED xxxx xxlx TMKD 
DIRECT xxxx xxxl TMDR 

TLEN: Halfword binary integer, specifying 
the length, in bytes, of the FCB. 

TFIO: Eight-bit code specifying the type 
of I/O operation: 

°Eeration £ode lila me 

PUT 1000 0000 TMPW 
GET 0100 0000 TMGR 
EVENT option 
with IGNORE option 0000 0010 TMEI 

COpy option 0000 0001 r~cY 

TDCL: Address of the DCLCB defining the 
file. 

200 

TCBA/l'LAB: 

STREAM: TCBA: Address of next available 
byte in a buffer. 

RECORD: TLAB: 
sequential: Address of las-t 

IOCB obtained. 
Direct: Address of first IOCB 

in chain. 
TCBA: 
sequential: Address of last 

record located. 

TREM/TMAX/TPKA: 

STREAM: TREM: Number of bytes remaining 
in current record. This value 
is equal to TLNZ when the 
record is initialized for out­
put. 
TMAX: Halfword binary integer 
specifying the number of bytes 
in a record: 

InEut: the number of 
read. 

output: the number of 
initially available. 

bytes 

bytes 

For V format records, this num­
ber includes the four-byte 
record control field; for all 
recor:3. formats, it includes the 
ASA control byte (if present). 

RECORD: TPKA: Address of previous key. 
(Used for SEQUENTIAL access to 
REGIONAL data sets, LOCATE 
creation of INDEXED data sets, 
and padding key for SEQUENTIAL 
INDEXED data sets.) 

TREC/TBBZ/TREL: 

STREAM: TREC: Address of buffer work­
space (paper-tape input, u­
format output). 

RECORD: TBBZ: Length of IOCB. The 

TCNT/T~DC: 

first byte contains the subpool 
number. 
TREL: Relative record count. 
(Used only for SEQUENTIAL 
access to REGIONAL data sets.) 

STREAM: TCNT: Fullword binary integer 
specifying the number of scalar 
items transmitted during the 
most recent I/O operation (GET 
or PUT) on the file. 

RECORD: TADC: Address 
list. 

of the adcon 



TPGZ/TLNZ/TLRR: 

STREAM: TPGZ: Halfword binary integer 
specifying the naximum number 
of lines per page. This field 
is only used for PRINr files. 
~ default value of 60 lines is 
assumed if: 

1. the OPEN 
opens the 
include 
option, or 

statement that 
file does not 
the P~GESIZE 

2. an implicit open occurs. 

TLNZ: Halfword binary integer 
specifying th~ maximum number 
of characters per line. A 
default line size is obtained 
from the record length speci­
fied in the ENVIRONMENT attri­
bute if: 

1. the OPEN 
opens the 
include 
option, or 

statement that 
file does not 
the LINESIZE 

2. an implicit open occurs. 

If the ENVIRONMENr attribute is 
not specified, the record 
length used is that specified 
in the associated DD statement. 

If none of these specifies a 
record size, and if the file is 
a print file, a default length 
of 120 characters per line is 
assumed. 

The TLNZ value includes all 
characters available within a 
line. 

RECORD: TLRR: Address of IOCB of last 
complete READ operation. This 
is required whenever the EVENT 
option is used; it provides a 
means of identifying the last 
complete READ operation when a 
REWRITE is executed. In the 
case of spanned records this 
field holds the length of the 
previously read record if the 
previous operation was a READ 
SET. 

TLNN/TLRL: 

STREAM: TLNN: Halfword binary integer 
specifying the current line 
number. 

RECORD: TLRL: Maximum logical record 
length for the file. 

TFLC: Two q-bit codes giving: 

1. Type of device. 

2. Further file history. 

Device code 

Paper tape 1000 0000 
Printer 0100 0000 
Previous operation 

was READ with SET 
option 0000 1000 

Attempt to close in 
wrong task 0000 0100 

OPEN or CLOSE 
in progress 0000 0010 

Name 

TMPA 
TMPR 

TMPS 

TMDT 

TMOC 

TFLD: Eight-bit code specifying the organ­
ization of the data set associated with 
the file: 

Organization Code Name 

CONSECUTIVE X' 00' TMCN 
INDEXED X'04' TMIX 
REGIONAL (1) X, 08' TMRl 
REGIONAL (2) X' oct TMR2 
RF~IONAL ( 3) X'10' TMR3 

TFLE: Eight-bit code specifying the histo­
ry of the file: 

!!i~tory code Name 

Preceding operation 
a READ 1000 0000 TMRP 

IGNORE in progress 0100 0000 TMIG 
CLOSE in progress 0010 0000 TMCL 
End of the extent 

reached by the 
last operation 0001 0000 TMET 

Preceding operation 
a REWRITE 0000 1000 TMWP 

Preceding operation 
a LOCATE 0000 0100 TMLT 

I/O condition on 
CLOSE 0000 0010 TMCC 

Implicit CLOSE 0000 0001 TMCT 

TFOP: Address of the prior FCB opened in 
the current task, or zero (if FCB is 
the first FCB opened). 

TFLF: Eight-bit code specifying the load 
module code (used by IHECLS, lHECLT and 
IHECTT to specify module names in the 
DELETE macro): 

STREAM: 

Miscellaneous 

TAB table exists 0000 0001 TMTB 
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RECORD: 

QSAM 
BDAM 
QISAM 
BISAM 
13 SAM 
BSAM load mode 
Tab control table 

X'OO' 
X'04' 
X' a 8' 
X 'oct 
X'lO' 
X'14' 

exists X'Ol' 
TTAB: Address of TAB control table 

files only). 

TMQS 
TMBD 
TMQI 
TMBI 
TMBS 
TMBL 

TMTB 
(PRINT 

TFMP: RECORD I/O only. This flag is used 
by exclusive files to act as a lockout 
flag when updating the chains of IOCBs 
and exclusive blocks. A TS loop is 
performed on this byte until it is 
freed. When the chaining operation is 
complete, the byte is set to zero. 
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TEVT: Pointer to chain of active I/O event 
variables associated wi th 'the file, but 
for which there is no corresponding 
IOCB: enables the event variables to be 
set complete, inactive, and abnormal 
when the file is closed. 

TXLV: Pointer to chain of exclusive blocks 
associated with locked records of the 
file: enables locked records to be 
unlocked when the file is closed. 
(Used only in a multitasking environ­
ment. ) 

TXLZ: Length of exclusive block: the first 
byte contains X'Ol'( the number of the 
subpool in which storage for the block 
is allocated). 

DCB: This field. variable in length and 
format, is the data control block 
defined by data management for the 
various access methods. 



INPUT/OUTPUT CONTROL BLOCK (IOCB) 

o 7 8 15 16 31 
r---------T-------------------------------,-------------------o I BACT I BPIO I A 
~---------~-------------------------------~ I 

4 I BNIO I' 
~---------T-------------------------------~ , 

8 I BERR I BFCB I' 
~---------~-------------------------------~ , 

C I BREQ I I 
~--------------------7--------------------~ I I BERC/BEFC/BXTC/BKYC I BRCC I IOCB 
~--------------------~--------------------~ foundation 

14 I BRVS I I 
~-----------------------------------------~ I 

18 I BEW I I 
~-----------------------------------------~ I 

lC I BDF1/BBF1 I I 
~--------------------T--------------------~ I 

20 I BDF2/BBF2 I BDF3/(Reserved) I I 
~--------------------~--------------------~ I 

24 I BDF4/BBF3 I' 
~-----------------------------------------~ I 

28 I BDF5/BBF3(contd.) I V 
~-----------------------------------------+-------------------

2C I BECB/BEXD I A A 

~--------------------T--------------------~ I I 
30 I BTYP I BLEN I BSAM BDAM/BISAM 

~--------------------~--------------------~ DECB DECB 
34 I BDCB I I I 

~-----------------------------------------~ I I 
38 I BARE I I I 

~-----------------------------------------~ I I 
3C I BSTS/BLOG I V I 

~-----------------------------------------+------ I 
40 I BKVS/BKEY I I 

~-----------------------------------------~ I 
44 I BBLK/BEXI I V 

~-----------------------------------------+-------------------
48 I BDBF/BXLV I A 

~------------------------~--~-------------~ I 
4C I (Reserved) I I 

~-----------------------------------------~ BDAM/BSAM 
50 I I Hidden 

· I BBBF I buffer 
· I I area 
· I I I 
· I I I 

I I V l _________________________________________ J __________________ _ 

Note: (The IOCB includes the Data Event Control Block (DECB) 
-- for the BSAM and BDAM/BISAM Interfaces) 

Figure 65. Format of the I/O Control Block (IOCB) 

BACT: One byte containing an activity flag 
(used only in direct access): 

X'FF' 
X'OO' 

Meaning 

In use 
Free 

EPIO: Chain-back address of the previous 
I/O control block. 

BNIO: Chain-forward address of the next 
I/O control block. 

Appendix I: Input/Output Control Block (IOCB) 203 



BERR: Flag byte for record-oriented I/O 
situations: 

Situation Code Nam~ 

IOCB has been checked 0000 0001 BMCH 
I/O error exists 0000 0010 BMER 
End-of-file has 

occurred 0000 0100 BMEF 
Possible lock for 

REWRITE 0000 1000 BMPR 
Lock for 

REWRITE 0001 0000 BMNR 
IOCB for BISAM 

READ UPDATE mode 0100 0000 BMDF 
Dummy buffer acquired 1000 0000 BMDB 

BFCB: Address of the FCB for the file. 

BREQ: Request control block. Four-byte 
field specifying the request codes for 
associated operations (as passed by the 
compiled calling sequence): 

Byt!L!. 

X'OO' 
X'04' 
x'oa' 
x' Oct 
X'10' 
X'14' 
X'la' 

Byte 2 

X'OO' 
X'04' 
x'oa' 

Byte 3 

X'OO' 
X'04' 
x'oa' 

Byte 4 

X'40' 

X'80' 

OEeration 

READ 
WRITE 
REWRITE 
DELETE 
LOCATE 
UNLOCK 
WAIT 

°Etion set 1 

None/SET 
IGNORE 
INTO/FROM 

°Etion set 2 

None 
KEYTO 
NOLOCK 

oEtion set 3 

VARYING record variable 
( INTO) 
VARYING KEYTO 

BERC/BEFC/BXTC/BKYC: Error codes for var­
i ous condi ti ons . 

BERe: ERROR condition 

BEFC: ENDFILE condition 

BXTC: TRANSMIT condition 

BKYC: KEY condition 

(See Chapter 6 for details of these 
codes. ) 

BRCC: Error code for RECORD condition. 
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(See Chapter 6 for details of these 
codes.) 

BRVS: Address of RDV or SDV for record 
variable. 

BEVN: Address of event variable; zero, if 
none exists for associated operation. 

BDF1/BBF1: 

BSAM: BDF1: Address of 
record variable. 

BDAM: BBF1: Address of 
record vari:tble. 

BDF2/BBF2: 

the user's 

the user's 

BSAM: BDF2: Length, in bytes, of the 
user's record variable. 

BDAM: BBF2: Length, in bytes, of the 
user's record variable. 

BDF3: 

BS~M: Length, in bytes, of the KEYTO 
area. 

BDAM: (Reserved) 

BDF4/BBF3 : 

BSAM: BDF4: Address of the KEYTO area. 

BDAM: BBF3: Relative record or track 
number (BLKREF). 

BDFS: BSAM: Relative 
(REGIONAL (1». 

BECB/BEXD: 

record number 

BEeB: The data managemen't event control 
block (ECB). 

BEXD: If BDAM is used, bytes 2 and 3 
(= BEXD) of this field contain 
the BDAM exception codes. For 
definitions of these codes, see 
IBM System/360 Operating System: 
supervisor and Data Management 
Macro Instructions. 

BTYP: Type of I/O operation (set 
by data management macro). 

BLEN: Length, in bytes" of the records to 
be transmitted. 

BDCB: Address of the DCB. 



BARE: 

Hidden buffers: Address of the 
appended buffer. 

No hidden buffers: Address of the record 
variable. 

BSTS/BLOG: 

BSAM: 

BDAM: 

BISAM: 

BKVS/BKEY 

BSTS: Address 
indicator. 

of the status 

BLOG: Address of the lOB (I/O 
block; see IBM Systernl36~~~= 
ating system: _,§ystem 
Programmer's Guid~. 
BLOG: Address of the logical 
recorc'i. 

BSAM: BKVS: ~ddress of SDV for KEYTO. 

BDAM: BKEY: Address of KEY 

BBLK/BEXI: 

BBLK: Address of BLKREF, the relative 
record or track number (i.e., the 
address of BBF3). 

BEXI: If BISAM is used, one byte 
(= BEXI) contains the BISAM 
exception codes. For definitions 
of these codes, see ~ 

BOB F/BXL\T: 

System/360 Operating System: 
Supervisor and ~Da~t=a __ =M=a=n=a~g=e~m_e=n~t 
Macro Instructions. 

BS~M and BISAM: BDBF: Start 
buffer. 

of hidden 

BD~M: BXLV: Address of the exclusive 
block (if any) associated with 
record being referenced. 

BBBF: Start of BDAM/BISAM hidden buffer,. 

r-------------T-------------------------------T--------------------------------, 
I I SEQUENTI~L I DIRECT I 
I ~-------------T-----------------+-----------------T--------------~ 
I I CONSECUTIVE I REGIONAL I REGIONAL I INDEXED I 
I I I (KEYED) I I I 
I I I (1) (2) (3) I (1) (2) (3) I I 
~-------------+-------------+-----T-----T-----+-----T-----T-----+--------------~ 
I F-format I ~ I A I A I A I A I ~ I A I A I 
I records I BIB I BIB I C I C I C I C I 
I I I 8 I D1. I D1. I 8 I 01. I D1. I 01. I 
I I I I O2 I O2 I I I I 0 3 I 
I I I I I I I I I 16 I 
I I I I I I I I I (Note 1) I 
.-------------+-------------+-----+-----+-----+-----+-----+-----+--------------~ 
I V-format t A I I I A I I I A I I 
I records I B I I I B I I I C I I 
I I O2 I I I 01. I I I D1. I I 
I I I I I D2 I I I O2 I I 
~-------------+-------------+-----+-.----+-----+-----+-----+-----+--------------~ 
I U-format I A I I I A I I I A I I 
I records I B I I I B I I I C I I 
I I I I I 01. I I I 01. I I 
I I I I I O2 I ~ I I I • _____________ .L- ____________ .1. _____ .L_. ____ .L _____ +-----.L-____ .1. _____ .L ______________ ~ 

I A: size of IOCB foundation INote 1: If RKP * 0, then D1. = O. I 
I B: Size of BSAM DECB IIf RKP = 0 then for blocked I 
, C: Size of BDAM/BISAM DECB I records: D1. = L" and for I 
I 0: Size of hidden buffer: 'unblocked records: D1 = 2L, I 
I D1.: Length of recorded key Iwhere L = length of recorded I 
I, D2 : Length of block (record) I key. I 
I ,Note 2: The data value is ob- I 
I ,tained by summing the sizes I 
, I given under each entry. I 
L __________________ ~---------------_----------.L-~-----________ ~ ________________ J 

Figure 66. Values used in computing s~ze of IOCB for various access methods 
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OPEN CONTROL BLOCK (OCS) 

o 4 8 12 
r---------T----------T----------T------~--, 
I Type I 0 I Access I Mo~e I L _________ ~ __________ ~ __________ ~ _________ J 

16 20 24 28 31 
r---------T----------T----------T---------, 
I Flag A I Flag B I Flag C I Flag D I L _________ ~ __________ ~ __________ ~ _________ J 

Figure 67. Format of the Open 
Block (OCB) 

Type STREAM 0001 
RECORD 0010 

Access SEQUENTIAL 0001 
DIRECT 0010 

Mode INPUT 0001 
OUTPUT 0010' 
UPDATE 0100 
BACKWARDS 1000 

Flag A Bit: 0 KEYED 
1 EXCLUSIVE 
2 BUFFERED 
3 UNBUFFERED 

Flags B & C (Reserved) 

Flag D Bit: 0 (Reserved) 
1 PRINT 
2 (Reserved) 
3 (Reserved) 

control 
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EXAMPLE OF CHAINING 

Figure 68 contains an example of the 
chaining of FCBs, IOCBs, event variables, 
and exclusive blocks in a single task. 

The task has opened two files, and the 
addresses of their FCBs (FCBl and FCB2) are 
stored in the PRV; the FCBs are placed in a 
chain that is anchored in the pseudo­
register IHEQFOP and uses the TFOP fields 
in the FCBs. The task also has access to 
another file that was· opened in a higher 
task; the address of the FCB for this file 
(FCB3) was copied into the PRV when the 
task was attached. (Note that this FCB 
does not appear in the IHEQFOP chain.) A 
DCLeB exists for each file declared, but 
only the one corresponding to FCBl is shown 
in Figure 68; this file is an exclusive 
file that has been opened for DIRECT 
UPDATE. 

Three of the current I/O operations that 
refer to FCBl required IOCBS. The IOCBs 
are placed in a chain anchored in the TL~B 
field of the FCB 50 that they can be freed 
when the file is closed. The BXLV field in 
each IOCB addresses the corresponding 
exclusive block. The EVENT option was used 
with two of the I/O operations: the BEVN 
fields in IOCBs 1 and 3 therefore point to 
the corresponding event variables. (The 
third operation originated in another 
task. ) 

Event Variables 

The task 
variahles. 

has 
These 

four 
are 

active IIO event 
chained from the 

pseudo-regist~r IHEQEVT so that, on termi­
nation of the task, they can be set com­
plete, inactive, and abnormal. (Note that 
the address in the chain-back field EVCB in 
event variable 1 is not that of IHEQEVT, 
but that of the field three words higher: 
IHEQEVT is thus in the same position rela­
tive to this address as EVCB is relative to 
the first byte of the event variable.) 
Event variables 1, 3, and 4 relate to the 
file corresponding to FCB1, and must be set 
complete, inactive j, and abnormal when the 
file is closed. Communication with event 
variables 1 and 3 is established via the 
corresponding IOCBs. But event variable 4, 
which relates to an 'rIO operation for which 
an IOCB was not required, is placed in a 
chain anchored in the TEVT field of the 
FCB. Event variable 2 is related to an I/O 
operation on another file in the task. 

Exclusive Blocks 

For REGIONAL files and INDEXED files 
with unblocked records, an exclusive block 
exists for each record currently locked: 
all those shown refer to the file corres­
ponding to FCB1. (If the files have 
blocked records, only one exclusive block 
exists for each file in each task: it is 
created the first time a record in the file 
is locked, and is not freed until the file 
is closed.) The exclusive blocks are 
placed in a chain anchored in the TXLV 
field of the FCB so that the blocks can be 
freed when the file is closed. Only two of 
the records have been locked by this task, 
and their exclusive blocks (1 and 3) are 
placed in a chain anchored in pseudo­
register IHEQXLV so that the records can be 
unlocked on termination of the task. (Note 
that the chain-back fields, XCBT and XCBF, 
in exclusive block 1 point, not to IHEQXLV 
and TXLV, but to fields in the PRV and FCBl 
that have the same positions relative to 
IHEQXLV· and TXLV as the start of the 
exclusive block has relative to XCBT and 
XCBF. ) 
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APPENDIX J: STORAGE-MANAGEMENT CONTROL BLOCKS 

This appendix gives the formats of the control blocks used by the non-multitasking 
storage~management modules of the PL/I Library: the formats of the multitasking 
equivalents are given in Appendix K. The functions of the blocks and the way they are 
used are described in Chapter 4. In the di~grams, all offsets are in hexadecimal. 
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AREA VARIABLE 

o 7 8 31 

r---------T----------------------------, o Isee Note I Length of Area Variable I 
~---------~----------------------------~ 

4 I Offset of End of Extent I 
~--------------------------------------i 8 I Offset of Largest Free Element I 
~--------------------------------------~ 

C I See Note I 
~--------------------------------------~ 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I L ______________________________________ J 

Note: If the area variable contains a free 
--- list, bit 0 of the first byte· is set 

to 1, and the fourth word is set to 
o. 

Figure 69. Format of Area Variable 
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DYNAMIC STORAGE AREA (DSA) 

o 7 8 31 
r---------T----------------------------, 

o I Flags I Length I 
~-~-------~----------------------------~ 

4 I Chain-back address I 
~--------------------------------------~ 

8 I Chain-forward address I 
~--------------------------------------~ 

C , I 
· I I 
• I Register save area I 
· I I 

44 I , 
~--------------------------------------~ 

48 , Current file , 
, I 
~--------------------------------------~ 

50 , Invocation count , 
I , 
~-~------------------------------------~ 

58 IOPTIONAL ENTRIES: 
· , 
• I · , · , 

I 
I 
I 
I 
I 
I 
1 

Display 
statement number 
ON fields 

Dope vectors 

AUTOMATIC data 
Workspace 
Parameter lists 

L ______________________________________ J 

Figure 70. Format of the Dynamic Storage 
Area (DSA) 

The minimum size of a non-multitasking 
DSA is X'64' bytes. 

Standard Entries 

Standard Save Area: The area starting 
the flagsand continuing up to 
including the register save area. 
Figure 55 and associated text.) 

with 
and 

(See 

Current File: This field is eight bytes 
long; it~ use is described in 'Current 
File' in Chapter 3. In a multit~sking 
environment, the first byte is used as the 
SYSPRINT resource counter; see 'SYSPRINT in 
Multitasking' in Chapter 3. 

Invocation Count: This field is eight bytes 
long and contains: 

1st word: Environment chain-back address or 
zero 

2nd word: Invocation count 

r---T-------------------------------------, 
I I Meaning , 
IBit~------------------T------------------~ 
I I = 0 1=1 , 
~---+------------------~------------------~ 
I 0 I Always = 1 I 
~---+------------------T------------------~ 
, 1 INo statement num- ,Statement number I 
I Iber field in DSA Ifield in DSA I 
~---+------------------+-----~------------~ 
I 2 INo dummy ON fielj ISTRINGRANGE field I 
I Ifor STRINGRANGE Icreated as for I 
I I I other ON conditions1 
~---+------------------+------------------~ 
I 3 IProcedure DSA IBegin block DSA I 
~---+------------------+------------------~ I 4 INo dummy ON field 'SUBSCRIPTRANGE I 
I Ifor SUBSCRIPTRANGElfield created as I 
I I Ifor other ON con- I 
I I Iditions, 
~---+------------------+------------------~ 
I 5 INon-recursive DSA, I Recursive DSA, I 
I Iwithout display Iwith display up- , 
I I update field Idate field I 
~---+------------------+------------------~ 
I 6 !No ON fields ION fields I 
~-~-+------------------+------------------~ 
I 7 INo dummy ON field ISIZE field created I 
I Ifor SIZE las for other ON I 
I I I conditions I L ___ ~ __________________ ~ __________________ J 

Figure 71. Format of the DSA flag byte 

Optional Entries 

Q!~~Y~ This field is eight bytes long and 
contains: 

1st word: Pseudo-register offset 

2nd word: Pseudo-register update 

If it occurs at all" the display field 
always appears at offset 58. 

Statement Number: This field is four bytes 
long: it is described in 'Error and Inter­
rupt Handling'. If it occurs at all, the 
statement number always appears at offset 
60; bytes 60-63 are always set to zero. If 
there is no statement number, this field 
can be used for optional DSA entries, e.g., 
ON fields. 

ON fields: Each ON field is two wordS long. 
The ON fields are described in 'ON 
Conditions' under 'Error and Interrupt 
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Handling'. The position of the first ON 
field depends on whether there are entries 
in the display update and statement number 
fields: 

1. No display update, no statement nun­
ber: ON fields begin at offset 58,. 

2. Display update, but no statement nun­
ber: ON fields begin at offset 60. 

3. statement number (with or without a 
display update): ON fields begin at 
offset 64. 

216 

The last ON field is indicated by bit 
o = 1 in the second word. 

Remaining Entries 

The dope vector formats are described in 
Appendix H ('Compiler-Generated control 
Blocks'). The AUTOMATIC data, workspace 
and parameter lists areas are provided for 
use by the compiler. 



VARIABLE DATA AREA eVDA) 

o 7 8 31 
r--------T-------------------------------, 

o 1 Flags I Length 1 
~--------~-------------------------------~ 

41 Chain-back address I 
~----------------------------------------~ 

81 I 
1 Data 1 
1 1 L ________________________________________ J 

Figure 72. Format of the Variable Data 
Area (VDA) 

r-------------------T---------------------, 
1 Bit 1 I 
.---------T---------~ Meaning 1 
10123 1 4 567 1 1 
~---------+---------+---------------------~ 
1 II! 
1 0 0 1 0 1 0 0 0 0 1 Ordinary VDA 1 
~---------+---------+---------------------~ 
I 0 0 1 0 1 0 0 0 1 1 VDA obtained for a 1 
I 1 1 library subroutine 1 
~---------+---------+---------------------~ 
1 0 0 1 0 1 0 1 0 1 1 VDA containing a 1 
1 1 1 secondary LWS 1 
~---------+---------+---------------------~ 
1 0 0 1 0 1 1 0 0 1 I PRV VDA I L _________ L-________ ~ _____________________ J 

Figure 73. Format of the VDA flag byte 

o 7 8 31 

r--------T-------------------------------, 
01 Flags 1 Length(= LePRV) + L(LWS) + 8) I 

.--------~-------------------------------i 
41 A(External save area) 1 

~----------------------------------------i 
81 I 

I pseudo-register vector (PRV) 1 
1 I 
~----------------------------------------i 
1 1 
1 Library workspace (LWS) 1 
1 I 
~----------------------------------------i 
1 I 
1 LWF(DSA optimization area, I 
1 OPT=Ol only I 

1 1 L ________________________________________ J 

.Figure 74. Format of the PRV VDA 

o 7 8 31 

r---------T----------------------------, o 1 Flags I Length 1 
~---------~----------------------------~ 

4 I Chain-back address 1 
~--------------------------------------i 

8 1 Chain-back address I 
I (previous LWS) I 
~--------------------------------------i 
1 (unused) I 

~--------------------------------------i 
10 1 I 

I Library workspace (LWS) I 
I I 
~--------------------------------------i 
1 I 
I LWF(DSA optimization area, I 
I OPT=Ol only) I 
I I L ______________________________________ J 

.Figure 75. Format of LWS VDA 
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ApPENDIX K: MULTITASKING CONTROL BLOCKS 

This appendix describes the control blocks used by the multitasking storage-management 
modules of the PL/I Library. The way in which they are used by the library is described 
in Chapter 5. In the diagrams, all offsets are in hexadecimal. 
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DYNAMIC STORAGE AREA (DSA) 

o 7 8 31 
r------~------------------------------, o I Flags I Length I 
~-------~------------------------------~ 

4 I Chain-back address I 
~--------------------------------------~ 

8 I Chain-forward address I 
~--------------------------------------~ 

C I I 
· I I 
· I Register save area I 
· I I 

44 I I 
~--------------------------------------~ 

48 I I 
I I 
I Current file I 
I I 
t--------------------------------------~ 

50 I I 
I I 
I Invocation count I 
I I 
~--------------------------------------~ 

58 I I 
I Display I 
I I 
~------~------------------------------~ 

60 I Flags I Statement number I 
~-------~------------------------------~ 

64 I A(Task variable chain) I 
~--------------------------------------~ 

68 I Zero I 
~--------------------------------------~ 

6C I ON fields I 
I Dope vectors I 
I AUTOMATIC data I 
I workspace I 
I Parameter lists I L ________________________________ - _____ J 

Figure 76. Format of the Dynamic Storage 
Area (DSA) for Multitasking 

The minimum size of a multitasking DSA 
is X, 6C' bytes. 

The multitasking DSA contains two fields 
that do not appear in the non-multitasking 
DSA (Appendix J): the fullword commencing 
at byte 64 contains the address of the 
first task variable in the task-variable 
chain (if any): the following fullword is 
always set to zero. The presence of a task 
variable chain is indicated by bit 0 = 1 in 
byte 60. The Get DSA routine IHETS~D 
differs from its non-multitasking equival­
ent only in that it sets the doubleword 
commencing at byte 64 to zero. 
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EVENT VARIABLE 

o 7 8 15 16 23 24 31 
r---------T----------------------------, o I Flags I Zero I 
~--_-----.L---------------------,-------~ 

4 I ECB I 
~--------------------------------------~ 

8 I Reserved I 
~--------------------------------------~ 

C I Reserved I 
~------------------T-------------------~ 

10 I status I statement Number I 
~---------T--------+---------T---------~ 

114 I Reserved I MCF I Wl'F I Reserved I 
~--___ ----.L--------.L---------J.-----.----~ 

t 18 I Infinite wait ECB I 
~------------~-------------------------~ 

11C I Wait to Terminate ECB I L ______________________________________ J 

.Figure 77. Format of the Event Variable 

The task event variable is not chained. 

Flags: 

Active event variable 
Multitasking (non-I/O) event 

variable 
Normal PL/I termination 
~bnormal PLII termination 
Event variable being waited 

on 

Code 

1000 0000 

0.000 0000 
0010 0000 
0001 0000 

0000 0001 

ECB: This is the control program event 
--- control block. Bit 0 is set to 1 when 

a WAIT macro instruction referring to 
this ECB is issued; bit 1 is set to 1 
when a POST macro instruction is 
issued. 

status: Normal status: set to 
Abnormal status: set to 1. 

zero. 

statement Number: Number of the statement 
in which the task was attached. 

MCF: Set when the associated task is not 
in a position to be terminated by a 
higher level task. 

WTf: Set by a higher level task which is 
about to terminate the task associated 
with the event variable. 

Infinite wait ECB: Waited on when the task 
associated with the event variable is 
about to be terminated by a higher 
level task. 

wait to Terminate ECB: waited on by a 
higher level task when the MCF is on. 
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PRV VDA 

o 7 8 31 

r-------T------------------------------, o I Flags I Length of PRV VD~I I 
~-------~------------------------------~ 

4 I ACExternal save area) I 
~--------------------------------------~ 

8 I I 
I Pseudo-register vector CPRV) I 
I I 
~--------------------------------------i I ACAttaching DSA) I 
~--------------------------------------~ I A(Attaching PRV VDA) I 
~--------------------------------------~ I ACTask variable) I 
~--------------------------------------~ I ACParameter list) I 
~--------------------------------------i I Optional entries: I 
I ON field I 
I Parameter list I 
I I 
~--------------------------------------i I Library workspace (LWS) I L ______________________________________ J 

Figure 78. Format of PRV'VDA fo~ Multi­
tasking 

A PRV VDA for multitasking is identified 
by a 1 in the first bit of the leng1th field 
Cbit 8 of the PRV VDA). Like i,ts non­
multitasking counterpart (Appendix J), it 
contains the PRV and primary LWS and is 
chained back to the external save area. It 

differs in the settings of the flag byte 
and in the presence of the following 
additional fields immediately following the 
PRV: 

1st word: Chain back to -the DSA of the 
attaching task. 

2nd word: Chain back to the PRV VDA of 
the attaching task. 

3rd l.o1ord: Address of its own task varia-
ble. 

4th word: Address of the parameter list 
for the called procedure; if no 
parameters are being passed, 
this word is set to zero. 

The following fields are omitted if there 
are no entries: 

ON field: When a subtask is attached, the 
entries in the ON field of the 
DSA of the attaching task are 
copied into this field. 

Parameter list: Parameter list for the 
called procedure. 

The settings of the flag byte are as 
follows: 

Major task X'29' 
Subtask X'2D' 
Subtask with entries 
in ON field X'2F" 
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TASK VARIABLE 

o 7 8 15 16 31 
r-------T----------------------.--------, 

o I Flags I A(PRV VDA) I 
~-------+------------------------------~ 

4 I I A(TCB) I 
~-------+------------------------------~ 

8 I I A(SYMTAB entry) I 
~-------+------------------------------~ 

C I I A(Event variable) I 
~-------~-------T----------------------~ 

10 I Limit prioritYIDispatching I 
I I priority I 
~---~---T-------~~---------------------~ 

14 I I Chain-forward address I 
~-------+------------------------------~ 

18 I I Chain-back address I L _______ ~ ______________________________ J 

Figure 79. Format of the Task Variable 

The task variable contains the task 
control information required by the PL/I 
Library. To enable subtasks to be detached 
when the attaching task is terminated, all 
task variables activated in a 'task are 
pl~ced in a chain anchored in the DSA of 
the attaching task. Only the first two 
bits of the flag bytes are used: 

Bit 1: 0 Task variable inactive (task 
not attached> 

1 = Task variable active 
Bit 2: 0 = CALL with TASK option 

1 = CALL without TASK option 
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