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1.1

(CPU)

CPU

CPU

CPU
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1.2

1
/
1
( ) /
)
2
Wor ki ng- St orage Secti on Wor ki ng- St or age Secti on.

01 group-item 01 group-item
05 field-1 pic x. 05 field-1 pic x.
05 field-2 pic x. 05 field-2 pic x.
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procedure division. procedure division.

nove 'A to field-1 nove 'C to field-2

nove 'B to field-2 nove 'D to field-1

di splay group-item di splay group-item

1 2

1 nove 'A to field-1

2 nove 'C to field-2
3 nove 'B to field-2

4 nove 'D to field-1
5 di splay group-item

6 di splay group-item



2.1

COBOL

2.1.1

COBOL
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2.1.2

SERIAL

COBOL

2.1.3

REENRANT

REENTRANT(1)

2-2

FD



CBL_

REENTRANT(2) (Working-Storage Section)
Section)

(EXTERNAL )

REENTRANT(2)
REENTRANT(2)

Working-Storage Section File Section

2.2

L ocal-Storage Section Thread-L ocal-Storage Section

THREAD-LOCAL

Working-Storage Section File Section

(RETURN-CODE )

L ocal-Storage Section COBOL

COBOL

L ocal-Storage Section
Local-Storage Section

(File

2-3



Thread-L ocal-Storage Section THREAD-LOCAL

value
Working-Storage Section
Section Thread-L ocal-Storage Section
Working-Storage Section
L ocal-Storage Section
EXTERNAL Thread-L ocal-Storage Section

COBOL
Section File Section

2.3
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Working-Storage

Thread-

Working-Storage Section

CBL_TSTORE n

Working-Storage



2.4

(mutex) mutual exclusion (

2

XXX t abl e- nut ex

Wbr ki ng- St or age Secti on.
78 table-length val ue 20.

01 tabl e-nutex usage mut ex- poi nter
01 table-current pi c x(4) conp-x val ue 0.
01 table-1.

05 table-iteml pi ¢ x(10) occurs 20.
Local - St orage Section
01 table-count pi ¢ x(4) conp-X.
01 table-i pi c x(4) conp-x.
*>

nove O to tabl e- nax

open tabl e- mut ex

*> _1
set table-nutex to on
if table-current < table-length
add 1 to table-current

nove 'filled in" to table-item 1(table-current)

end-if
set table-nmutex to off

*> _1
set table-nutex to on
nmove 0 to tabl e-count
performvarying table-i from1 by 1

t abl e-
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until table-i > table-current
if table-item1(table-i) = "'filled in'
add 1 to tabl e-count
end-if
end- per f orm
set table-mutex to off

2.4.1
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Wbr ki ng- St or age Secti on.

78 table-length val ue 20.
01 table-nonitor usage nonitor-pointer
01 table-current pi c x(4) conp-x value O.
01 table-1.
05 table-iteml pi ¢ x(10) occurs table-Iength.
Local - St orage Section
01 table-count pi c x(4) conp-x.
01 table-i pi c x(4) conp-x.
*>
*>

nmove O to table-current
open tabl e-nonitor

*> _1
*>
set tabl e-nonitor to witing
if table-current < table-length
add 1 to table-current
nove 'filled in" to table-item 1(table-current)

end-if
set tabl e-nonitor to not witing
*> _1
*>
set tabl e-nonitor to reading

nove O to table-count
performvarying table-i from1 by 1
until table-i > table-current
if table-item1(table-i) = "'filled in'
add 1 to tabl e-count
end-if
end- per f orm
set tabl e-nonitor to not reading



Wbr ki ng- St or age Secti on.

01 data-nonitor usage nonitor-pointer
01 data-val ue pi c x(4) conp-x value 0.
*>

open dat a- noni t or

*> _1
set data-nonitor to browsing
i f data-value < 20
set data-nonitor to witing
converting frombrowsing
add 5 to data-val ue

set data-nonitor to not witing
el se

set data-nonitor to not browsing
end-if

2.4.2

Wbr ki ng- St or age Secti on.

01 data-semaphore usage senaphore- poi nter
01 data-val ue pi c x(4) conp-x value O.
*>

open dat a- sermaphore

set data-semaphore up by 1 *>

*>

set dat a- semaphore down by 1
add 1 to data-val ue

set dat a-semaphore up by 1 *>

OPEN 1
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Wor ki ng- St or age Secti on.
01 produced-semaphore
01 data-val ue

01 consuned- senaphore

*>

*>

*>
|

open produced- semaphore
open consuned- sermaphore
set consuned- sermaphore

set consuned- sermaphore
add 10 to data-val ue

set produced-semaphore

set produced-senmaphore
di spl ay dat a-val ue

set consuned- sermaphore

usage senmaphore- poi nter
pi c x(4) conp-x value O.
usage senmaphore- poi nter

up by 1

down by 1

up by 1 *>

down by 1

up by 1 *>
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Wbr ki ng- St or age Secti on.

78 table-size val ue 20.
01 produced- senaphore usage senmaphore- poi nter
01 filler.

05 tabl e-data-val uepic x(4) conp-x
occurs table-size tines value 0.

01 consuned- semaphore usage senaphor e- poi nter
Local - St orage Section

01 table-i pi c x(4) conp-x.
*>

open produced- semaphore
open consuned- sermaphore

set consuned-semaphore up by table-size *> 20

*>
nove 1 to table-i
performuntil 1 =0
set consuned- sermaphore down by 1
add table-i to tabl e-data-value(table-i)
set produced- sermaphore up by 1
add 1 to table-i
if table-i > table-size
nove 1 to table-

end-if
end- perform
*>
nove 1 to table-i
performuntil 1 =0
set produced-senmaphore down by 1
di splay ' '
t abl e- dat a- val ue(tabl e-i)
set consuned-semaphore up by 1
add 1 to table-i
if table-i > table-size
nove 1 to table-
end-if
end- per form
2.4.3
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Wbr ki ng- St or age Secti on.
01 produced- event

01 data-val ue

01 consuned- event

*>

*>

*>

*>

*>

open produced- event
open consuned- event

set consuned- event

wait for consuned-event

set consuned- event
add 10 to data-val ue

set produced-event

wait for produced-event

set produced-event
di spl ay dat a-val ue

set consuned- event
2 (

usage event- pointer.
pi c x(4) conp-x value O.
usage evnt-pointer.

to on *>

to fal se

to true

to fal se

to true

*>

*>

*>

*>
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3.1

COBOL

COBOL

Micro Focus

REENTRANT()
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3.2

COBOL
ANSI COBOL
COBOL REENTRANT

ALTER

ON

COBOL DEBUG

- NOSEG NOOVL

PROGRAM-ID ISINITIAL

STICKY-LINKAGE

STICKY -PERFORM
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(SORT)

INPUT OUTPUT

DISPLAY 1

110 1

ACCEPT
ACCEPT ( )
Thread-L ocal-Storage Section
L ocal-Storage Section
CALL
COBOL COBOL

3.3

DISPLAY ()

COBOL

ACCEPT
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3.3.1

STOP RUN

CBL_THREAD_EXIT

CBL_THREAD KILL

CBL_THREAD_LIST_START CBL_THREAD_LIST_NEXT

CBL_THREAD_IDDATA_ALLOC CBL_THREAD_IDDATA_GET

CBL_THREAD_SELF

CBL_THREAD_SUSPEND CBL_THREAD_RESUME

CBL_THREAD_DETACH

cobthreadtidy()

3-4
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cobthreadtidy()

cobt hreadti dy()

cobti dy()

cobexi t ()

CBL_THREAD KILL

CBL_THREAD_WAIT

CBL_THREAD_EXIT

CBL_GET_OS INFO CBL_THREAD_SELF

call "CBL_THREAD SELF" using thread-id
on exeception
*> cbl _thread

end- cal |

if return-code = 1008
*> res

end-if

COBOL
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3.3.2

NetExpress 4
4 COBOL
3.3.3
CBL_ALLOC_THREAD_MEM CBL_TSTORE_n
3.3.4

Wbr ki ng- St or age Secti on.

01 thread-id usage poi nter
*>

*>

*> CBL_THREAD

*>

call 'CBL_THREAD SELF' using thread-id
on exception
*> cbl _thread

end-cal |
if return-code = 1008
*> rts
end-if
CBL_THREAD_SELF COBOL
COBOL
COBOL
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OPEN

CBL_THREAD_PROG_LOCK CBL_THREAD_PROG_UNLOCK

Wbr ki ng- St or age Secti on.

01 first-flag pi ¢ x conp-x val ue 1.
88 first-time val ue 1.
88 not-first-tinme wvalue O.

*>
*>
*>

if first-tinme then
call ' CBL_THREAD PROG LOCK
if first-tinme then

x>
x>
set not-first-time to true
end-if
cal | ' CBL_THREAD PROG UNLCCK
end-if

-88 first-tinme

first-tinme

first-tinme 1

first-tinme

Micro Focus

CBL_THREAD_PROG_LOCK

first-tinme

first-tinme
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3.4
START CBL_THREAD n
COBOL CBL_THREAD n
CBL_THREAD n
3.4.1

START CBL_THREAD_CREATE

CBL_THREAD_SELF

COBOL CBL_THREAD n

START
CBL_THREAD_CREATE

CBL_THREAD_DETACH

CBL_THREAD_DETACH
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(WAIT CBL_THREAD_WAIT
) (CBL_THREAD_IDDATA_GET )
START
CBL_THREAD_CREATE

3.4.2
START
CBL_THREAD_CREATE
2 COBOL
COBOL COBOL
ID COBOL C
CALL START
1 BY CONTENT
START
(IDENTIFIED BY ) WAIT

WAIT

STOP RUN RETURNING



call 'CBL_THREAD EXIT' using by val ue address of thread-parm

STOPRUN CBL_THREAD_CREATE
COBOL
STOP RUN CBL_THREAD_EXIT
EXIT PROGRAM GOBACK
COBOL
COBOL

$set reentrant

Data Di vi si on.
Wbr ki ng- St or age Secti on.

01 t hread- handl e usage poi nter

01 thread-return usage poi nter

Li nkage Secti on.

01 thread-parm pi cture x(32).

01 thread-return-record pi cture x(32).
Procedure Divi sion.

*>

cal | ' CBL_THREAD CREATE
usi ng ' CREATED
"This is a 32 character paraneter’
by value 0 *>
*>
0 *>
0 *>
by reference thread-handl e
if return-code =0
call 'CBL_THREAD WAI T' usi ng
by val ue t hread-handl e
by reference thread-return
set address of thread-return-record
to thread-return
di splay thread-return-record
end-if
stop run.
Entry " CREATED' using thread-parm
di spl ay t hread-parm
stop run returning address of thread-parm

CREATED
CREATED

RETURNING

3-10

CBL_THREAD KILL

STOP RUN



call 'CBL_THREAD EXIT' using by val ue address of thread-parm

3.4.3

CBL_THREAD_CREATE CBL_THREAD KILL
CBL_THREAD KILL
COBOL CBL_THREAD KILL

CBL_THREAD KILL
CBL_THREAD_LIST n
STOPRUN
CBL_THREAD KILL

CBL_THREAD KILL
(CBL_THREAD_IDDATA_ALLOC )

R S O R S S O R I\/p\l NPR%. CBL R S O R S S O R

i dentification division.
programid. mainprog.

Data Di vi si on.
Local - St orage Secti on.

01 iddata-ptr usage pointer.
01 sub-iddata-ptr usage pointer.
01 sub-handl e usage pointer.

Li nkage Secti on.
01 iddata-record.
05 i ddat a-nane pi c x(20).
05 iddata-term pi c x conp-x val ue 0.

Procedure Divi sion.

x>

*> -
x>

x>
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call ' CBL_THREAD | DDATA ALLOC using
by val ue zero
[ ength of iddata-record
call ' CBL_THREAD | DDATA GET' usi ng i ddata-ptr

by value 0

set address of

nove 'nain' to iddata-name

i ddata-record to iddata-ptr

*>
*>
*>
*>
cal | ' CBL_THREAD CREATE' using ' SUBPRCOG
by value 0 *>
0 *>
0 *>
0 *>
0 *>
by reference sub-handl e
if return-code not =0
di splay 'unable to create thread
stop run
end-if
*>
*>
*>
*>

set sub-iddata-ptr to NULL
performuntil 1 =20
cal |l ' CBL_THREAD | DDATA CET
usi ng sub-i ddata-ptr
by val ue sub-handl e

if sub-iddata-ptr not = nul
exit perform
end-if

call ' CBL_THREAD YI ELD
end- per f orm
set address of iddata-record to sub-iddata-ptr
nove 1 to iddata-term
*>
*>
*>
call ' CBL_THREAD SUSPEND wusing by value O
di splay ' RTS '
stop run.
end program mai npr og.
kkhkkkkhkkhhkkhkkhhkkkhhhkkkhhkkkhkkhhkkk k kxkkh*x*%x SUBPR%. CBL kkhkkkkhkhkkkhkkhhkkkhhkkkhkhhkkhkkhhkkkhkhkxkkh*k*x
identification division
programid. subprog.

Data Di vi si on.
Wbr ki ng- St or age Secti on.
01 sub-iddat a.

05 sub-name

05 sub-term
Local - St orage Section
01 iddata-ptr

pi ¢ x(20) val ue 'sub'.
pic x conp-x value O.

usage pointer.
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01 thread-handle usage pointer.
01 thread-state pi c x(4) conp-x.
01 parent-handle usage pointer

Li nkage Secti on.

01 iddata-record

05 i ddat a-nane pi c x(20).

05 iddata-term pi c x conp-x val ue 0.
Procedure Division.
*>
*>

cal | ' CBL_THREAD | DDATA ALLCC
usi ng sub-iddata
by val ue I ength of sub-iddata
*>
*>
*>
call 'CBL_THREAD LI ST_START' usi ng t hread- handl e
thread-state
i ddata-ptr
set parent-handle to NULL
performuntil thread-handl e = nul
or return-code not =0
if iddata-ptr not = nul
set address of iddata-record to iddata-ptr
if iddata-name = 'pmain'
set parent-handl e to thread-handl e
exit perform
end-if
end-if
call ' CBL_THREAD LI ST_NEXT' using thread-handl e
thread-state
i ddata-ptr
end- per f orm
call ' CBL_THREAD LI ST _END
if parent-handle = NULL
di splay ' '
stop run
end-if
call ' CBL_THREAD RESUME' wusing by val ue parent-handl e
call ' CBL_THREAD | DDATA GET' usi ng i ddata-ptr
by value 0
set address of iddata-record to iddata-ptr
performuntil iddata-term=1
call ' CBL_THREAD YI ELD
end- per f orm
exit program
end program subprog.
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CBL_THREAD_YIELD

CBL_THREAD_SUSPEND CBL_THREAD_RESUME

CBL_THREAD_LIST_AP

CBL_THREAD_LIST API
CBL_THREAD_

110 110
CBL_THREAD_LIST_END

3.4.4

CBL_THREAD_YIELD
CBL_THREAD_YIELD

CPU
CBL_THREAD_SUSPEND
CBL_THREAD_RESUME
CBL_THREAD_RESUME
CBL_THREAD_SUSPEND

CBL_THREAD_RESUME
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CBL_THREAD_

CPU

CPU

CPU
CBL_THREAD_SUSPEND



3.4.5

2
CBL_THREAD_SUSPEND CBL_THREAD_RESUME

CBL_THREAD KILL

CBL_THREAD_IDDATA_ALLOC

CBL_THREAD_IDDATA_GET
CBL_THREAD_LIST n

CBL_THREAD_IDDATA_ALLOC

CBL_THREAD_IDDATA_GET
CBL_THREAD_LIST n

R S O R S S O R I\/p\l NPR%. CBL R S O R S S O R

i dentification division.
programid. mainprog.

Data Di vi si on.
Local - St orage Secti on.

01 i ddata-ptr usage pointer.
01 sub-iddata-ptr usage pointer.
01 sub-handl e usage t hread- poi nter.

Li nkage Secti on.
01 i ddata-record.
05 i ddat a- name pic x(20).
05 iddata-term pi c x conp-x val ue 0.

Pr ocedur e D vi si on.
x>
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*> -
*>
*>
*>
call ' CBL_THREAD | DDATA ALLOC using
by val ue zero
[ ength of iddata-record
call ' CBL_THREAD | DDATA GET' usi ng i ddata-ptr
by value 0
set address of iddata-record to iddata-ptr
nove 'main' to iddata-name
*>
*>
*>
start 'SUBPROG' identified by sub-handle
*>
*>
*>
*>
set sub-iddata-ptr to NULL
performuntil 1 =0
call ' CBL_THREAD | DDATA GET' using sub-iddata-ptr
by val ue sub-handl e
i f sub-iddata-ptr not = nul
exit perform
end-if
call ' CBL_THREAD YI ELD
end- per f orm
set address of iddata-record to sub-iddata-ptr
nove 1 to iddata-term

*>

*>

*>

call ' CBL_THREAD SUSPEND using by value 0
di splay ' RTS '
wait for sub-handle *>

stop run.

end program nai nprog.

kkhkkkkhkkhhkkhkkhhkkkhhhkkkhhkkkhkkhhkkk k kxkkh*x*%x SUBPR%. CBL kkhkkkkhkhkkkhkkhhkkkhhkkkhkhhkkhkkhhkkkhkhkxkkh*k*x
identification division

programid. subprog.

Dat a Di vi si on.
Wbr ki ng- St or age Secti on.
01 sub-i ddat a.
05 sub-nane pi c x(20) value 'sub'.
05 sub-term pi c x conp-x val ue 0.
Local - St orage Section
01 iddata-ptr usage pointer
01 thread-handl e usage pointer
01 thread-state pi c x(4) conp-x.
01 parent-handl e usage pointer
Li nkage Secti on.
01 iddata-record
05 i ddata-name pic x(20).
05 iddata-term pic x comp-x val ue 0.
Procedure Divi sion.
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*>
*> -
*>
cal | ' CBL_THREAD | DDATA ALLCC
usi ng sub-iddata
by val ue I ength of sub-iddata
*>
*>
*>
call ' CBL_THREAD LI ST_START'
usi ng thread- handl e
thread-state
i ddata-ptr
set parent-handle to NULL
performuntil thread-handl e = nul
or return-code not =0
if iddata-ptr not = nul
set address of iddata-record to iddata-ptr
if iddata-nane = 'nain'
set parent-handl e to thread-handl e
exit perform
end-if
end-if
call 'CBL_THREAD LI ST_NEXT' using t hread-handl e
thread-state
i ddata-ptr
end- per f orm
call ' CBL_THREAD LI ST _END
i f parent-handl e = NULL
di splay ' '
stop run
end-if
call ' CBL_THREAD RESUME' wusing by val ue parent-handl e
call ' CBL_THREAD | DDATA GET' using iddata-ptr

by value 0
set address of iddata-record to iddata-ptr
performuntil iddata-term=1

call ' CBL_THREAD YI ELD
end- per f orm
exit program
end program subpr og.
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CBL_THREAD_SUSPEND

CBL_THREAD_LIST n

CBL_THREAD_LIST n

CBL_THREAD_YIELD

CBL_THREAD_RESUME

CBL_THREAD_n
CBL_THREAD_n

1/10 1/10
CBL_THREAD_LIST_END
3.4.6
START
CBL_THREAD_CREATE
CBL_THREAD_n ( CBL_THREAD_EXIT
CBL_THREAD _KILL)
WAIT
CBL_THREAD_WAIT
COBOL
cobt hreadti dy() cobti dy()

cobtidy() cobexit()
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3.5

NOREENTRANT

REENTRANT(1)

SERIAL

L ocal-Storage Section

Thread-L ocal-Storage Section
Thread-L ocal-Storage Section

NOSERIAL

CBL_THREAD_CREATE

) COBOL

Working-Storage Section
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first-time CBL_THREAD_PROG_LOCK

CBL_THREAD KILL

CBL_THREAD_YIELD CBL_THREAD_SUSPEND
CBL_THREAD_LIST_START CBL_THREAD_LIST_END
Thread-L ocal-Storage Section CBL_TSTORE_n
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REENTRANT -

SERIAL -

PARAMCOUNTCHECK -

FASTCALLS-

FIXOPT -

FASTLINK -

PARAMCOUNTCHECK NOFASTCALLS NOREENTRANT NOSERI AL FI XOPT
FASTLINK TYPECHECK

NOTYPECHECK
FASTCALLS
NOREENTRANT
NOSERI AL
NOFI XOPT
FASTLI NK

FIXOPT
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