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by
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ABSTRACT

AEJCL provides a listing and JCL syntax checking facility on a PDP/SL
computer system. The syntax checking system is controlled by a directed graph
structure which is initially written in a machine independent language and then
translated to PDPAL code automatically. The input and output sections of the

system are handled asynchronously by a multitasking master control program.
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1. INTRODUCTION

AEJCL is a PDP/9L program (Digital Equipment Corporation 1968) that runs
in a partition of the PDP/9L computer system and syntax checks IBM360 Job
Control Language (JCL) (IBM 1970) as well as listing cards.

1.1 Description of Facilities

AEJCL may be used to perform the following operations:

a list cards on an ANELEX line printer either single spaced (60 lines

per page) or double spaced (30 lines per page)};

b syntax check IBM360 Job Control Language, flagging any syntax errors

that are detected and giving an appropriate error number;

c call programs from the IBM360 computer system intc the PDP/OL

computer and release control te the called program; and
d send messages and commands to the IBM360 computer system.

1.2 AEJCL Control Cards

The control cards used by AEJCL for listing and communication with the
IBM360 system are the same as those used by the FORTRAN syntax analysis
program, AESYNTAX (Barry 1972),with the exception that a §JCL control card
is used to dencte the start of a deck that is to be JCL syntax checked.

The control cards are:

$LIST1 - for a single spaced liating;
$LIST2 - for a double spaced listing;
$JCI. - for a syntax checked listing with any appropriate error

diagnostics; and

$CALL - for communication with the IBM360 system either for
calling programs into the PDP/9L computer or to send

messages or commands to the IBM360 system.

1.3 Outline of AEJCL Program Structure
AEJCL 1s divided into three logical tasks:

1 read cards into buffers,
2 print out lines J{rom buffers and
3 perform syntax analysis of JCL statements.

These tasks are organised in the above’ priority ordering so that the

input/output bound tasks receive more prompt attention than the analysis phase
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and thus enable the input/output devices to be driven at full capacity.

The syntax analysis is performed by a program which matches the input JCL
statement against a pattern which represents the syntax of JCL. This pattern
is represented internally by a directed graph structure.

2. SYNTAX ANALYSIS IN AEJCL

The syntax of Operating System 360 Job Control Language (JCL} used in
AEJCL is represented by a directed graph structure in which each element of the
syntax is represented by a node in the graph. For the syntax of a statement to
be correct, every element of the statement must match the corresponding node in
the directed graph. The elements of the syntax are either single characters,
alphanumeric names, keywords or groupings of other elements. Each element in
the syntax has a corresponding node in the graph which represents that element
and in addition each node in the graph may have a successor (or forward) node
and an alternate node so that the ordering of the elements within the complete
syntax may be represented. Optionally associated with each node in the graph
is an action routine (with an optional operand) which is executed on a match of
a node and an element in the statement.

2.1 Directed Graph Node

The directed graph node which represents an element of the syntax consists

Symbol = i the internal code for a character,
ii the inéernal code for a name or keyword,
iii an internal code that will match any character or keyword, or
iv the name of a 'sub-graph'which represents the node.

(see Appendix 2 for a table of internal codes).

Alternate - 1 a pointer to the next node to be examined if this node does
not match,

ii an error number if there is no alternate,

iii an indication that a return from sub-graph is necessary if
this node does not match. This return may be either success-
ful (a complete sub-graph has matched) or unsuccessful (none
of the sub-graph has matched). '

Forward - i a pointer to the next node to examine if this node matches, or
ii an indication that a return from a sub-graph is necessary if

. this node matches.
Action - an optional subroutine to be executed if this node is matched.

Operand - an optional operand for the subroutine.
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2.2 Format of the Directed Graph Node for the PDP/9L Computer

A node in the PDP/9L computer consists of from three to five words:

1 2 3 4
Symbol Alternate Forward Action Operand.
where: .
Symbol - i if negative it is the internal code for a character, name or
keyword,
ii if zero then the node will match any element, or
iii if positive then it is the address of a sub-graph which
represents the node.
Alternate - i if positive then the address of an alternate node,
ii 4if negative then either:

Forward - i

ii
iii
iv
Action -
OEerand -
2.3

a Iif bit (1) = @ then an error number, or

b if bit (1) = 1 then the node represents an alternate
return which is either successful (bit (2} =1} or
unsuccessful (bit (2) = @).

if positive then there is an action routine associated with
this node,
if negative then there is no action routine associated with

this node,

if bit (1} = @ then the address of the forward node, or
if bit (1) = 1 then this indicates a forward return is to
be taken.

the address of the action subroutine.

any valid PDP/9L constant.

The Syntax Checking Algorithm (JCL NODE)

The logical flow of the syntax checking algorithm is given here in a

pseudo-computer language (see Appendix 7 for the PDP/9L assembly code versibn)

*

jnid:

JCL NCDE

call initialise

current-node: = start-of-graph

jnls:
in3g:

current-element: =

next-element-of~input~statement

if current-node represents a sub-graph then go to jn78

if current-element = symbol (current-node) then go to jn5g

if symbol (cu:rent—node) =

name then go to jnd5
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jndp: if there is no alternate then go to jnég
* MISMATCH
current-node: = alternate (current-node)
go to jnag
* _ ALLOW FOR NON-RESERVED KEYWORDS,
in45: if current-element is not a keyword then go to in4g
* MATCH
jn5@: if there is no action routine then go to jn55

call action-routine (operand)
if action-routine indicates a mismatch then go to jndpg
jn55;: current-node: = forward {current-node)
if forward pointer does not indicate return then go to jnl5s
unstack (current-node)
go to jn5¢
* MISMATCH - NO ALTERNATE.
jn6d: if alternate indicates a return then go to jn8g

call error (error-number)

go to jnlg
* SUB~GRAPH OR ANYTHING.
j ﬁﬂ: if current-node matches anything then go to jnb5¢
yé? stack {current-node)
¥ current-node: = symbol (current-node)
go to jn3g
* ALTERNATE RETURN.
jns8g: if return is successful then go to jnlgp

unstack (current-node)
go to jn4dp

inlgg: unstack (current-~node)
if current-node has no action-routine then go to jnlg@s
call action-routine (operand)

jnlgs5: if current-node indicates a return then go to jnlgg
current-node: = forward (current-node)
go to jn3g@

2.4 Statement Scan Routine (JCLSCAN, JCLKEY)

The statement scanning routine in AEJCL gets the next syntactic element
on an input statement. It operates in six modes:
1 Character-by-character scanning without any analysis,

2 Recognises 1-8 character names or keywords as well as integer



constants,

3 Recognises any alphanumeric string of up to 1l4@ characters as the
parameter field on the EXEC statement,

4 Recognises a dataset n;me - an alphanumeric string possibly contain-
ing a '.', _

5 Recégnises the programmer’'sname on the job card - an alphanumeric
string possibly containing *'.' or '~', and

6 Recognises a hexadecimal unit address,

To allow for the above modes, JCLSCAN is governed by a multiway switch
JSCAN1SW. For case 2 above when a name has been recognised, the keyword search
routine (JCIXEY) is called to determine whether or not the name is a keyword
and if so, returns the internal code of the keyword.

2.5 Character-by-Character Input (JCLNEXT, JCLGET,JCLSAVE)

For every character, JCLSCAN calls on a routine JCLNEXT which returns each
character on the card up to and including column seventy-one and then returns a
special end of statement character which the analysing routine recognises. 1In
addition, before returning the end of statement internal code, JCLNEXT initiates
the printing of the card it has just finished processing (JGETPRT), and on the
next entry to JCLNEXT it reads the next card (JCLGET) and returns the first
character on that card.

While assembling the multicharacter groups above JCLSCAN scometimes, to
estéblish the end of the group, needs to read one character past the end of the
group. When thisg gituation arises JCLSCAN calls upon a routine JCLSAVE which
saves the extra character so that on the next call to JCLNEXT the same character
is returned. - '

2.6 The Language for Describing Directed Graph Nodes

To make the process of describing the syntax of JCL easier, a language for
describing a node in the graph was used. Statements in this very simple (cne
statement) language'were then translated to PDP/9L assembly statements by a
simple SNOBOL program (see Appendix 1). The use of the language gave a number
of distinct advantages. '

1 The syntax was.specified more easily and compactly which reduced
the initial coding times as well as making the task of debugging
the syntax a much more manageable task.

2 Because of the relative compactness of the coding in the simple
language the number of simple coding errors was greatly reduced
and these were quickly recognised by either the simple SNOBOL

program or in the debugging phase.
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3 The language description of the syntax in AEJCL affords a well
documented, complete description of the syntax.

4 The syntax was specified in a machine independent form so that
implementation on a machine other than a PDP/9L would be greatly

simplified as only the SNOBOL program would need to be rewritten.

The syntax of the simple language is:
[ 1abel]l [ symbol] [ (action] (operand)])][ +forward][ ;alternatel[/ comment]

where [ ] indicates an optional field,

label = the name of the node,
symbol « i a single character in quotes
ii the name of an unprintable character, or a group of
characte:s,
iii the name of a keyword,
iv null implies the node will match anything
v '#' followed by the name of the sub-graph,
action - the name of the action routine associated with the node,
operand - an opefand for the action routine
forward - i RETURN implies a forward return,
ii the name of the forward ncde
alternate - i the name of the alternate node,
ii '#' followed by an error number,
iii RETURN indicates a successful return,
iv #RETURN indicates an unsuccessful return.

Thé complete syntax description used by AEJCL is given in Appendix 8 as an
illustration of the use of the simple language which may in fact be used to
describe the syntax of 1anguageé other than JCL.

2,7 Error Handlihg in AEJCL (JERROR)

On detecting an error either in the node matching routine or in one of the
action routines, control is passed to the error handling routine (JERROR) which
does the following: |

1 If the card in which the error was detected has not been printed, it
is printed;

2 An error diagnostic number is generated on the next line of printing
which has the character '$‘ under the column in which the error was
detected. |

3 The graph searching routine and the input scanning routines
(JCLSCAN,JCLNEXT) are initialised and processing begins again with

the next card.
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For a complete list of error messages see Appendix 4. J

2.8 Keywordsg .
The keyword symbol table is set up by a simple SNOBOL program (see&f

Appendix 3) into which the internal codes of the characters are fed followed

by the keywords on cards in the form:

S$keyword
or

$keycode keywordl keyword2 ... keywords

where in.the former case the keyword has its own name as its internal keycode
and in the latter case the keywords 'keywordl' to 'keywords' have the same
internal keycode.

The top bit in the keycode word of a symbol table entry is set once a
keyword, that may only appear once as a statement, has been recognised and this
bit is cleared on the recognition of the end of the statement.

2.9 bAction Routines

The action routines are used in AEJCL to:
1l check extra constraints on the syntax of statements,
change the mode of JCLSCAN and

3 perform control functions associated with the control cards.

Summary of Action Routines

JAG2 - saves the operand as the type of statement.

JA@3 - initialises ready for the next statement.

JAG7 - saves the fact that a JCL statement had a name field.

Jal@ - null JCL statement, saves the statement type and initialises
ready for the next statement.

JA11l - entry on recognition of a JOB statement, checks for a name
field on the JOB caxd and saves the statement type.

JAl4 - entry on a PEND statement, checks that there is no name field
and saves the statement type.

JA3l - changes the mode of operation of JCLSCAN to the operand value.

JA36 - checks for duplication of keywords on JCL statements,

JA45 -~ gives a not implemented error message.

JR49 - checks the value of a number against the operand and fails if it
is out of range.

JA58 - checks that the job class is in the range 'A' to '0'.

JAG2 - <c¢hecks thatnthe‘sysout c¢lass is in the range 'A' to 'Z2' or
'g' to '9',

el



8.

JA76 ~ saves the fact that the statement is a procedure execute statement.
JPAL -~ checks that the statement is a procedure execute statement.

JTA3 - saves the time in minutes.

JTAS ~ saves the time in seconds.

JRA2 - saves the region size.

JCTP6A ~ initialises count for number of blanks on a centinuation.
JCTP7A -~ counts through the blanks on the continuation card.
JCTZ8A ~ checks thé continuation column for a blank.

JDAP26 - checks for mutually exclusive parameters DISP and SYSOUT.

JSERAﬁ3- checks that the volume serial is no more than six charactexn
JUTP2A - checks the unit number.

JEXPA3 -~ checks the expiry date.

JEXPA6 ~ checks the retention period;

JDA12¢ -~ checks the unit number.

JCRPIR - checks for list or JCL checking mode.

JCRP4A - sets up the listing space code.

JCRPGA - set mode to indicate JCL checking.

JCRETA ~ releases control if not a control card.
JCR11A - initialises for the twenty-four character parameter for $CALL
facility. ‘

JCR1Z2A - accepts each of the twenty-four characters in the $CALL facility.
JCR13A -~ sends a $CALL message or command.
JCR14A - sends a program load request and then exits from AEJCL.
JCR19a
3. AEJCL MONITOR

3.1 The PDP/9L Link Handler Executive

The PDP/9L operating system (Richardson 1968, 1971) enables the con-

current activity of a number of separate programs by the round-robin

end of file action routine.

135
K1

sequential execution of the tasks. Each task is given .control sequentially
and it must return to the operating system to give control to the next task.

As more than one program may be active in the PDP/9L at any time and
there is only one card reader and line printer it is necessary to obtain
exclusive control over these facilities. This function is achieved in AEJCL
by the routine JCLENQUE and the reverse process of freeing the devices for
use by other programs is done by JCLDEQUE.

3.2 Task Control by the AEJCL Monitor (JCLBGND,JCLREL)

The operating system of the PDP/9L passes control to the monitor routine

JCLBGND which searches a list of task control blocks {TCB) for the first
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dispatchable task and then gives control to this task or returns to the
operating system if there are no dispatchable tasks. Wwhen the task is given
control it executes until either it is complete, in which case the task is made
non-dispatchable and a return is made to the operating system, or it has
exhausted its time-slice (approximately 1 milli-second), in which case a return
is made to the opérating system by the routine JCLREL. In the latter case the
task on releasing control still remains dispatchable and will continue execut-
ing on a later entry from the operating system.

3.2.1 The task control block {(TCB)

This consists of a i-word address of the resume point of the task which
has the top bit set if the task is dispatchable. AEJCL has three inter-
communicating tasks which in descending priority order are JCLCARD,JCLPRT and
JCILNODE. The priority structure of these tasks is given by the ordering of the
TCB's in the list.

3.2.2 Tasks in AEJCL

There are 3 tasks in AEJCL:

1l JCLCARD - reads cards into huffers,
2 JCLPRT - printé lines from buffers, and
3 JCLNODE - analyses the cards and prints out the cards and any

error messages.
3.3 Task Synchronisation (JCLWAIT,JCLPOST)

All internal (task-to-task) and external {interrupt handler-to-task)
communication in AEJCL is done through event control block (ECB) and the
routines JCLWAIT and JCLPOST. When a task wants to indicate to another task
that it has completed a particular activity, which it must complete before the
other task can do any more associated with that activity, it posts an ECB on
which the second task waits. In practice an ECB consists of two words:

1 The status of the ECB, and _

2 the address of the TCB for the task waiting on the ECB,

.and the routines JCLWAIT and JCLPOST have the following structure:

JCLWAIT: ECB status: = ECB status + 1 ;

if ECB status # @ then return;
set TCB 6f task issuing wait non-dispatchable
release control to background;

JCLPOST: ECB status: = ECB status - 1 ;

if ECB status # -1 then return;
set TCB of task waiting on ECB dispatchable;

release control to background.
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Thus the values of the ECP status word may be interpreted as:

EC? status

ECB status
ECB status

f * the task whose TCE address is containqd in the second
. word of the ECB is waiting on the ECB and is non-
dispatchable.

~1 -+ the task is currently acﬁive.

-n > the task is currently active and has n-1 more

. activations to process.

3.3.1 An example of the use of wait and post

For further explanation of the operation of the primitives wait and post

the operation of the card reading task in AEJCL will be outlined as an example:

jclcard:

*

call get next buffer

set up buffer pointers and counters for the card readex
interrupt routine

initiate card reading and enable card reading interrupt
routine

call wait (jcledech)

when control returns to this point a card has been read

add card to queue of cards to be processed

call post (jclndecb)

go to.jclcard

get next buffer routine

get next buffer: call wait (jclbfecb)

*

'when control returns to this point there is a free
7 " buffer '
remove the first buffer from the queue

return (buffer address).

The interrupt servicing routine for the card reader posts jclcdecb when

a card has been read and a routine called jclfrbuf posts jclbfecb when a buffer

is freed, while the routine jclnode waits on the ECB jclndech for card process-

ing.

- 3.3.2 ECBs used in AEJCL

JCLCDECB

JCLPTECB

synchronises the card reading task and the card reader
interrupt handler '

posted by JCILCI - the card reader interrupt handler
waited on by JCLCARD ~ the card reading task

ECB for the synchronisation of the printer interrupt
handler and the line printing task

waited on by JCLPRT -~ the line printing task
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- posted by JCLPI - the printer interrupt handler
JCLNDECB -~ ECB for the synchronisation of the card reading task and
the card processing task
- waited on by JCINCDE ~ the card processing task
- posted by JCLCARD - the card reading task
JCLBFECB -~ ECB for synchronisation of the use of input/output buffers
‘- walted on by JCLBUFER ~ the get buffer routine
-~ posted by JCLFRBUF - the free buffer routine
JCLILNECE - ECB for the synchronisation of the card processing
routine and the line printing task
- waited on by JCLPRT - the line printing task
- posted by JCLNODE - the card processing task
JCLEBECB - ECB for the synchronisation of the use of the error
message buffer
~ waited on by JCLNODE when it finds an error
- posted by JCLFRBUF when error message printed

JCLDECB ECB for the synchronisation of the reading of control card.
When a control card is read the card reading routine cannot
read any more cards until the card has been further analysed.
- waited on by JCLCARD
- posted by JCLNODE when the analysis of the card shows that
more cards can be read.
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APPENDIX 1

JCLMACRO — THE DIRECTED GRAPH LANGUAGE TRANSLATOR

//JCLMACRO EXEC SNOBGL,REGION=240K
//GO.FT@7FBB1 DO SYSOUT=A

+

* +

+ 4+

+

EQUATES

READ

P2

P&
P1

COMMENT
ERROR

FEND
END

&DUMP = 1
ZANCHOR = 1
TABLE = TABLE(256,18)
ALPHANUM = 'ABCDEFGHIJKLMONPORSTUVWXYZD123456789"
BLNK = SPANC* ') N\ NULL
NUM = 'P123456789°'
{.ABP = BREAK(' ') . LABEL SPAN(' '}
SYMP = "to (LEN(1) BREAK(™'®)) , SYM "'" NULL , NONT
t#* , NONT SPANCALPHANUM) , SYM A\
SPAN(ALPHANUM)Y . SYM NULL . NONT A
NULL . SYM NULL .« NONT
FORP = *=>* BLNK ('RETURN' . FRET NULL . FOR \
SPANCALPHANUM) . FOR NULL . FRET ) \
NULL . FRET NULL . FOR :
ALTP = *'#' ., ALTI {('RETURN' ., ARET NULL . ERR A\
SPAN(NUH) . ERR NULL . ARET ) NULL , ALT
\ 'RETURN' , ARET NULL , ERR NULL . ALT NULL . ALTI A\
SPANCALPHANUMY , ALT NULL . ERR NULL . ALTI NL . ARET \
NULL . ALT NULL . ERR NULL . ALTI NULL . ARET
ALTP = *3' BLNK ALTP \ NULL . ALT NULL . ERR NULL . ARET
NULL . ALTI :
OPERP = *(' BAL . OPER ')}' \ NULL . OPER
ACTP = t(' SPANCALPHANUM) . ACT OPERP ')*' \ NULL , ACT
NULL . OPER
COM = '/' ARB N\ NULL
MACRD = LABP SYMP BLNK ACTP BLNK FORP BLNK ALTP BLNK COM
Pos{ad?} '
NERR = # :
UPD = TRIMCINPUT)
CARD = INPUT
CARD '3E83%3° 1 S{READY
QUTPUT = CARD
PUNCH = IDENT(UPD,'PUNCH'} CARD
CARD SPAN{ALPHANUM) . NAME '=' ARB '/ '
(LEN(1) BREAK(' ")) . VAL

TABLE<VAL> = NAME $ (EQUATES)
CARD = INPUT +F(FEND)
ouTPuUT = CARD

CARD */* $S{COMMENT}
('/* CARD) LEN(8@) , PUNCH

CARD MACRO {F(ERROR}

L =

1 .
L DIFFER(ACT} 2
L = DIFFER{(QPER) 3
SYM = IDENT(SYM) @ 1S(P2}
SYM = IDENT(NONT) TABLELSYM> '+4@0098°
LABEL = DIFFER(LABEL) LABEL '.,'

LI I |

(LABEL ° '} LEN(®) . LABEL

PUNCH = LABEL 5YM .

ALT = DIFFER(ERR) ERR '+4p2008° tS(P1)
ALT = DIFFERCARET) ‘s0d028° ’ SF(PE)
ALT = IDENTC(ALTI) r7g%0@0' tiPL)
ALT = IDENTCALT) '.+' L + 1

PUNCH = ! ' ALT

FOR = IDENT(FOR,FRET) ',+' L
FOR = DIFFER(FRET) '202940'

FOR = DIFFER(ACT) FOR '+4p@2p@°

PUNCH = ! ' FOR

PUMCH = DIFFER(ACT) * ' ACT . iF(READ)
PUNCH = DIFFER{(OPER) ° ' OPER {{READ)
PUNCH = CARD P (READ)

oUTPUT z tapthusednsenpennssr JNVALID MACRO #E#sssdsxutakien’
NERR = NERR + 1 t(READ).

OUTFUT = *#& END OF JNB ## - NO OF ERRORS WAS ' NERR



APPENDIX 2
THE JCLSCAN INTERNAL CODES

BLANK= 3 /o
DlG= 1 / DIG
NAME = Di1G+12 / NAME
DOLLAR= NAMF+32 /%
HASH= DOLLAR+1 /7 #

ATz DOLLAR+2 /@
‘00T= DNLLAR+Z /.
MINUS= DOT+1 /-

LB= DoT+2: VAN

RB= LG+1 VAN
COMMA= LE+2 /o
ASTER= LB+3 ! ow
SLASH= LG+4 /7
EQUALS= LB+5 /=
QUOTE= LB+6 /!
AMPER= LB+7 / &
DOUBLEQ= LE+1d PR
COLON= LB+11 /
QUEST= LB+312 /1

GT= © LB+13 />
UNDERSC= LB+14 / -
PERCENT= LB+15 I 1
NOT= LR+16 /1]
SEMICLN= LE+17 P
EXCLAM= LB+20 /!

OR= LB+21 /N
PLUS= LB+22 / o+

LT= LB+23 /£
CENT= LB+24 /L
UPARROW= LB+25 /-
E0S= 190 / E0S
ROLL= - 1¢1 / ROLL
TIME= 192 / TIME
RD= 183 / RD
RESTART= 104 / RESTART
REL= 145 / REL
EXEC= 118 / EXEC
PRNC= 111 / PROC
PEND= 112 / PEND
DD= 113 / Db .
K= 114 / K
NOYES= 115 / NOYES
PGM= 116 / PGM
DPRTY= 117 / DPRTY
PARM= 128 / PARM
ACCT= 121 / ACCT
EQ= 122 / EO
DATA= 123 / DATA
DDNAME= 124 / DDNAME
0cB= 125 / DCB
DUMMY= 126 / DUMMY
DSNAME= 127 / DSNAME
UNIT= 139 / UNIT
ucss= 13t -/ UCS
VOLUME= 132 / VOLUME
LABEL= 133 / LABEL
DISP= 134 / DISP
SYSouT= 135 / SYSOUT



SPACEX=
SEP=
AFF=
FOLD=
VERIFY=
PRIVATE =
RETAIN=
SER=
REF=
LABTYP=
PASSWORD
INOUT=
EXPDT=
RETPD=
SNOM=
PASS=
DKCU=
TRK=
CYL=
RLSE=
ACH=
ROUND=
P=
DEFER=
LRECL=
0SORG=
DORGs=
RECFM=
FM=
BLKSI2E=
BUFNO=
UNITYPES
UCSPARM=
JoB=
MSGLEVEL
COND=
PRTY=
MSGCLASS
TYPRUN=
HoLD=
CLASS=
REGION=
BUFLs=
CALL=
JCL=
LIST1=
LIST2:=
CUTLIM=
EOF=

136
137
142
141
142
143
144
.14%
146
147

=154

151
152
153
154
155
i56
157
1606
161
1m2
163
1649
145
156
167
178
171
172
173
174
175
176
177

=200

231
202

=203

204
205
2r6
207
2149
211
212
213
214
215
21%

APPENDIX 2 (continued)
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SPACEX
SEP

AFF
FOLD
VERIFY
PRIVATE
RETAIN
SER

REF
LABTYP
PASSWORD
TNOUT
EXPDT
RETPD
SNOM
PASS
DKCU
TRK

cYL
RLSE
ACM
ROUND

P

DEFER
LRECL
DSORG
DORG
RECFM
FM
BLKSIZE
BUFNO
UNITYPE
UCSPARM
JoB
MSGLEVEL
COND
PRTY
MSGCLASS
TYPRUN
HOLD
CLASS
REGION
BUFL
CALL
JeL,
LTISTL
LIST2
OUTLIM
EOF



APPENDIX 3

JCLKEY — THE KEYWORD TABLE PROCESSOR

//JCLKEY EXEC SNOBOL.REGION=P248K
//60.FT@7F301 DD SYSOUT=A -
EDUMP = 1
SANCHOR = 1
TABLE = TABLE(256.10)
TABLESY '> = "SLANK'
NUM = '8123456789"
ALPHA = '"ABCDEFGHIJKLMNOPQRSTUVHXYZ'
ALPHANUM = ALPHA NUM
PAT = '$*' SPANCALPHANYUM) . MNAME SPAN(' ') REM ., CARD
EQUATES CARD = INPUT
CARD '$3%%5%° :S(READ}
QuTPUT = CARD
PUNCH = CARD
CARD SPANCALPHANUM) ., NAME *=' ARB '/ !

+ LENCL)Y . VAL
TABLECKVYAL> = NAME P {EQUATES)
READ CARD = [INPUT tF(FEND)
: QUTPUT = CARD '
CARD t*/» tSICOMMENT)
CAaRD &' = IS{OTHER)
CARD PAT iF(ERROR)

PUNCH = *'/*' NAME *' ' CARD
CARD = IDENT(CARD) NAME * !

P2 CARD SPANCALPHANUM) , CNAME SPAN(' ') REM . CARD
( CNAME ! *} LENCL) . C1
+ . LENCLY . C2 LEN(1) ., C3 LEN(1) . C4
+ LENC1) . C5 LEN(1} , C6 LEN{1) . C7 LEN(1) . C8
FUNCH = ! ' TABLE<C1> '#1@88+' TABLE<CZ2>
PUNCH = ? ' TABLEKC3> '»180+' TABLE<C4>
PUNCH = ' TABLE<C5> '=#1g8+' TABLE<LCé>
FUNCH = ! ' TABLELC7> '#100+' TABLE<LCS>
PUNCH = ' NAME
[{DENT(CARD) tF{P2) S(READ)
ERROR toupuwwnuas IMNVALID KEYWORD DEFINITION #nunssusntaasstebadisg?
NERR = NERR + 1
COMMENT PUNCH = CARD 1 (READ)
OTHER OUTPUT = CARD
PUNCH = CARD 1 (READ)
FEND ouUTPUT DIFFER(NERR} ' NUMBER OF ERRORS WAS ' NERR

QUTPUT = * ## END OF J0B #%*
END



. APPENDIX 4

AEJCL ERROR MESSAGES

JOB CONTROL LANGUAGE(JCL) ERROR MESSAGES.

1. *//% NOT FOLLOWED BY EITHER '#', A NAME OR BLANKS.
2. IWVALID OPERATION - NOT ONE OF JOB, EXEC, DD, PROC, PEND. (SEE NOTE 1.}
3. PEND STATEMENT MAY NOT HAVE ANY OPERANDS OR COMMA OR BLANK EXPECTED ON
EXEC, JOB, DD OR PEND. _
4., EITHER A BLANK OR '.NDNAME' EXPECTED AFTER *'//NAME'
5. NAME EXPECTED AFTER '//NAME.®
6. '//NAME.DDNAME® MUST BE FOLLOWED BY A BLANK,
7. *//NAME JUB' MUST BE FOLLOWED BY A BLANK.
13. LOCATION OR 'PIGEON' HOLE NUMBER ON JOB CARD EXPECTED.
11, ',' OR CLOSING *')* OF ACCOUNT MUMBER FIELD OF JOB CARD EXPECTED.
12. *,* AFTER ACCOUNTING FIELD ON JOB CARD EXPECTED.
13. PROGRAMER'S NAME ON JOB CARD EXPECTED. :
14. A VALID JOB CARD XEYWORD (SEE NOTE 2) OR CONTINUATION EXPECTED.
15, *tz' EXPECTED AFTER 'MSGLEVEL® ON JOB CARD.
16. INVALID MESSAGE CODE IN MSGLEVEL PARAMETER - ONLY *@' OR '1' ALLOWED.
17. CLOSING '}* AFTER MSGLEVEL PARAMETER EXPECTED,
2@. '=' EXPECTED AFTER 'PRTY' ON JOB CARD.
21, PRTY MUST BE INTEGER BETWEEN 8 AND 13.
22, '=' EXPECTED AFTER 'MSGCLASS' ON JOB CARD
23. MSGCLASS MUST BE A LETTER (A-Z) OR A DIGIT (@-9),
24, '=' EXPECTED AFTER 'TYPRUN'.
55, YHOLD' EXPECTED AFTER 'TYPRUN='
26, '=' EXPECTED AFTER 'CLASS' :
57. JOB CLASS MUST BE A LETTER BETWEEN 'A' AND '0°,
30, INTEGER BETWEEN @ AND 4895 EXPECTED AS CODE IN COND PARAMETER.
31, CLOSING ')*' EXPECTED AFTER '(CODE,OPER' IN COND PARM ON JOB CARD.
32. CLOSING ')*' OF COND PARAMETER EXPEGCTED OR *,* EXPECTED,
13, OPENING '(' OF COND SUB-PARAMETER EXPECTED OR AS FOR MSG 32.
34. OPENING *(' ON NEXT COND SUB-PARAMETER EXPECTED.
35, 1,* EXPECTED AFTER NUMERIC CODE IN COND SUB-PARAMETER.
36. RELATIONAL OPERATOR (EQ,NE,LT,LE,GT.GE) EXPECTED IN COND PARM.
37. INVALID TIME FIELD ON JOB CARD. '
4. CLOSING ') OF TIME PARAMETER EXPECTED OR ',' €XPECTED,
41. INVALID MINUTES FIELD OF TIME PARAMETER OR',*' EXPECTED.
42, INVALID MINUTES FIELD OF TIME PARAMETER.
43. INVALID REGION SPECIFICATION DN JOB CARD,
44, 's=* EXPECTED AFTER REGION,
45. REGION VALUE MUST BE INTEGER VALUE,
46, 'K' EXPECTED AFTER REGION SPECIFICATION,
47. INVALID ROLL PARAMETER ON JOB STATEMENT.
5@. ROLL PARAMETER MUST BE EITHER 'YES* OR °NO'
51, ',* EXPECTED IN ROLL PARAMETER.
52. ROLL PARAMETER MUST BE EITHER *YES' OR 'NO'
$3, ')}' OF ROLL PARAMETER EXPECTED.
54. OPENING LEFT BRACKET OF ACCOUNT NUMBER ON JOB CARD EXPECTED,
55, ACCOUNT NUMBER ON JOB CARD EXPECTED.
56. MSGLEVEL STATEMENTS FIELD MUST BE EITHER *@','i','2' OR NULL.
57. MSGLEVEL STATEMENTS FIELD MUST BE EITHER *'@','1','2",
6@. '=' EXPECTED AFTER 'COND®
61, OPENING '(*' EXPECTED AFTER °*COND=' ON JOB CARD.
62, '=' EXPECTED FOR TIME PARAMETER.
63. INTEGER BETWEEN t AND 59 SPECIFYING SECONDS EXPECTED.
64, '=' EXPECTED IN ROLL PARAMETER.
65. OPENING '(' EXPECTED AFTER 'ROLL='



APPENDIX 4 (continued)

66. '=' EXPECTED AFTER PGM ON EXEC STATEMENT,
67. PROGRAM NAME OR REFERBACK EXPECTED AFTER 'PGM=’
78. '=* EXPECTED AFTER 'PROC' ON EXEC STATEMENT,
71. PROCEDURE NAME EXPECTED,
72. A VALID EXEC CARD KEYWORD (SEE NOTE 3) OR CONTINUATIGN EXPECTED.
73, '=' EXPECTED AFTER 'DPRTY' ON EXEC STATEMENT.
74. DPRTY MUST BE AN INTEGER BETWEEN @ AND 15,
75, *=' EXPECTED AFTER PARM ON EXEC STATEMENT,
76, ',' DR ')* E¥PECTED IN PARM FIELD.
77. PARM FIELD MUST BE A STRING IN QUOTES, AN ALPHAMERIC STRING, OR STRINGS
IN BRACKETS
18€. INVALID ROLL PARAMETER ON EXEC STATEMENT.
181, INVALID REGION PARAMETER ON EXEC STATEMENT,
182, INVALID TIME PARAMETER ON EXEC STATEMENT,
183, '=' EXPECTED AFTER 'COND' ON EXEC STATEMENT,
184. 'EVEN' OR 'ONLY' OR COND SUB-FIELD !(CODE,OPER,STEP)' EXPECTED.
165. COND SUB-FIELD *(COND,OPER,STEP)' EXPECTED,
186, ')' OR ',' EXPECTED IN COND PARAMETER.
107. GOND SUB-FIELD *'(CODE,OPER,STEP)' OR 'EVEN' OR 'ONLY' EXPECTED.
118, CODE OF *COND' SUB-PARAMETER BETWEEN @ AND 4895 EXPECTED,
111. STEPNAME EXPECTED IN CONO SUB-PARAMETER,
112. STEPNAME EXPECTED IN COND SUB-PARAMETER.
113. ',' OR CLOSING ')' EXPECTYED,
114. '=' EXPECTED AFTER 'LABEL' ON DD STATEMENT,
115. STEPNAME OF PROCEDURE SYEP EXPECTED,
116. '.' AFTER '#' IN REFERBACK EXPECTED,
117. NAME EXPECTED AFTER '#,' IN REFERBACK.
120. NAME EXPECTED AFTER "#.NAME.' IN REFERBACK,
121, NAME EXPECTED AFTER *#.NAME.NAME.' IN REFERBACK.
122, BLANK EXPECTED AFTER 'DD' ON DD STATEMENT.
123, 's' EXPECTED AFTER 'ODNAME' ON DD STATEMENT,
124, NAME EXPECTED AFTER 'DDNAME=' ON DD STATEMENT,
125. DCB PARAMETER OR CONTINUATION EXPECTED.
126, '=' EXPECTED AFTER *DCB*' ON DD STATEMENT,
127. DCB SUB-PARAMETER EXPECTED, -
130, ')' EXPECTED FOR DCB PARAMETER,
131. OCB SUB-PARAMETER EXPECTED.
132, VALID DD STATEMENT KEYWORD (SEE NOTE 4) OR CONTINUATION EXPECTED.
133. *=' EXPECTED AFTER DSNAME ON DD STATEMENT.
134, NAME EXPECTED IN DSNAME F1ELD (MAY ALSO BE REFERBACK OR IN QUOTES)
135. MEMBER NAME IN DSNAME FIELD EXPECTED.,
136. ')' AFTER MEMBER NAHE IN DSNAME FIELD EXPECTED,
137. '=' EXPECTED AFTER 'UCS' ON DD STATEMENT,
140, SYMBOLIC PARAMETERS IN-IN-LINE PROCEDURES ARE NDT SUPPORTED.
141, UCS PARAMETER, 'FOLD', 'VERIFY' OR *)' EXPECTED IN UCS PARAMETER.
142, UCS PARAMETER (QN,TN,IN,PN) EXPECTED,
143, '=* EXPECTED AFTER 'VOL' OR 'VOLUME® ON DD STATEMENT.
144, 'PRIVATE', *SER' OR *(' EXPECTED IN VOLUME PARAMETER ON OD STATEMENT,
145. 'PRIVATE®, 'RETAIN', NUMBER OF VOLUMES OR REF SUB-PARM OF VOL FIELD
EXPECTED
146. '=' EXPECTED AFTER ‘'SER',
147. NAME OR '(' EXPECTED AFTER *SER=' (SEE MSG 15@)
150, VOLUME SERIAL NAME OF NOT MORE THAN 6 CHARACTERS EXPECTED.
151, ')' EXPECTED IN SER FIELD OR ',' EXPECTED.
152, '=' EXPECTED AFTER 'REF®
153. REFERBACK OR DAYA SET NAME EXPECTED AFTER 'REF=*
154. '(* OR FILE NUMBER OR EXPIRY DATE OR RETENTION PERIOD EXPECTED.
155, FILE NUMBER, LABEL TYPE (NL,SL,SUL,NSL,BLP} OR 'IN' OR 'OUT' EXPECTED.
156. '=' EXPECTED AFTER 'EXPDT' IN LABEL FIELD.
157. EXPIRY DATE OF FORM 'YYDDD' EXPECTED.



164,
161.
162.
163,
1564.
165,
166.
167,
178.
174,
172.
173.
174.
175,
176,
177.
208.
281.
2f2.
203,
284,
205.
2086.
237.
218.
211.
212,
213.
214,
215.
216,
217,
224.
221,
222,
223.
224,
. 225,
226.
227,
238,
231,
232.
233,
234,
235,
236.
237,
240,
241,
242,
243,
244,
245,
246,
247.
1948,

APPENDIX 4 (continued)

‘=t EXPECTED AFTER *RETPD'.

RETENTION PERIGD IN DAYS EXPECTED.

'z EXPECTED AFTER 'DISP' ON DD STATEMENT.

t(', SHR,NEW,0LD,MOD IN DISP PARAMETER EXPECTED,

'}, PASS,DELETE.KEEP,CATLG,UNCATLG EXPECTED IN DISP PARM,
1=' EXPECTED AFTER 'SPACE' ON DD STATEMENT,

'('" EXPECTED AFTER 'SPACE=".

SPACE SPECIFICATION (*CYL,'TRK® OR NUMBER OF BYTES) EXPECTED.
', ' EXPECTED AFTER SPACE SPECIFICATION.

'=' £XPECTED 1N 'SYSQUT' FIELD.

PRIMARY SPACE ALLOCATION EXPECTED.

EXTENT NUMBER OR DIRECTORY BLOCK NUMBER EXPECTED.

*)}' EXPECTED IN SPACE SUB-PARM.

SPACE SIZE,',', RLSE,ALX.MAX1G,CONTIG OR ROUND EXPECTED.
*)* EXPECTED AFTER SPACE FIELD.

SYSOUT CLASS EXPECTED-MUST BE LETTER (A-Z) OR DBIGIT (B-9)
CONTINUATION CARD EXPECTED.

CONTINUATION CARD EXPECTED - MUST HAVE BLANK IN COLUMN 3,
CONTINUATION CARD EXPECTED. )

ATTEMPT TO USE STEP DVERWRITING ON A 'PGM=' EXEC CARD.
SEP PARAMETER INVALID,.

DDNAME EXPECTED IN SEP PARM,

t,* DR *)' EXPECTED IN SEP PARM,

DDNAME EXPECTED IN SEP PARM,

'=' EXPECTED AFTER 'AFF!

DDNAME EXPECTED AFTER ‘'AFF='

'=' EXPECTED AFTER 'UNIT*® ON DD STATEMENT,

INVALID UNIT SPECIFICATION.

t)y' EXPECTED IN UNIT FIELD OF DD STATEMENT.

UNIT TYPE GR NUMBER, 'AFF*', 'SEP' OR *{' EXPECTED,
*=' EXPECTED AFTER *DCB' :
PCB SUB~PARM, '(', OR REFERBACK EXPECTED.

',',')* OR DCB SUB-PARM EXPECTED.

t=t EXPECTED. AFTER LRECL IN DCB ON DD STATEMENT,
INTEGER LRECL EXPECTED.

t=t EXPECTED AFTER DSORG IN DCB.

DATA SET ORGANISATION (PS,PO,DA,IS) EXPECTED.
'zt EXPECTED AFTER RECFM IN DCB,

RECORD FORMAT (F.B.S.M,ETC) EXPECTED.

SECOND '/' EXPECTED IN COLUMN 2,

*JOB' OR 'PROC' STATEMENT HAS NO NAME FIELD,
+PEND' STATEMENT CANNOT HAVE A NAME FIELD.
KEYWORD PREVICUSLY DEFINED ON STATEMENT.

NOT IMPLEMENTED.

DISP AND SYSOUT MUTUALLY EXCLUSIVE PARAMETERS.
VOL. SER NAME HAS A MAXIMUM OF 6 CHARS.

r=' EXPECTED AFTER A SYMBOLIC PARAMETER NAME.

BLANK EXPECTED AFTER 'EXEC' ON EXEC STATEMENT,
BLANK EXPECTED AFTER 'PROC' ON PROC STATEMENT,
SYMBOLIC PARAMETER OR CONTINUATION EXPEGTED ON PROC STATEMENT.
'zt EXPECTED AFTER 'OQUTLIM®
INTEGER OUTLIM EXPECTED,

INTEGER TOD LARGE - OVERFLOW,



APPENDIX 4 (continued)

NOTES:

A 'NAME' THROUGHOUT THESE ERROR MESSAGES REFERS TG ANY VALID NAME IN
JCL. A VALID NAME IN JCL CONSISTS OF NOT MORE THAN 8 CHARAGTERS THE
FIRST OF WHICH MUST BE EITHER ALPHABETIC OR NATIONAL(*@',"S*,"#*) AND
THE REMAINING MUST BE EITHER ALPHABETIC, NUMERIC OR NATIONAL,

1, THIS ERROR MAY APPEAR ON THE CONTINUATION CARDS OF A STATEMENT
WITH A PREVIOUS ERROR.
2, VALID JOB STATEMENT KEYWORDS ARE:
MSGLEVEL
COND
PRTY
MSGCLASS
TYPRUN
TIME
CLASS
REGION
ROLL
RD
RESTART
3. VALID EXEC STATEMENT KEYWORDS ARE:
PGM ’
PROC
DPRTY
PARM
COND
ROLL
REGION
TIME
ACCT
RD
RESTART
4, VALID DD STATEMENT KEYWORDS:
DSNAME OR DSN. )
UNIT :
ucs .
VOLUME OR VOL
oce
LABEL
DISP
SYSOUT
SPACE
SEP
AFF
OUTLIM



APPENDIX 5

JCLWAIT AND JCLPOST — TASK SYNCHRONISATION

/ ECEB
/ 2 WORDS -
/ 1., STATUS OF THE ECB
/ g -~ WAITING
/ -1 ~ PROCESSING
/ N - PROCESSING - N-1 REQUESTS OUTSTANDING.
/ POST
/ DECREMENT OF PARMAMETER ADDRESSED ECB
/ HWAILT
/ INCREMENT OF PARAMETER ADDRFESSED ECB.
/ ‘
/ CONDITIOND @ .
/ IF AN ECB CAN BE WAITED ON OR POSTED BY AN INTERRUPT ROUTINE THEN
!/ IT CANNOT BE POSTED IN THE BACKGROUND BUT MAY BE WAITED ON,
JCLCDECB,G~-1 / WAITED ON BY JCLCARD.
2 / POSTEE BY JCLCI - INTERRUTP,
JCLPTECB, 3~1 / WAITED ON BY JCLPRT.
@ / POSTED BY JCLPI - INTERRUPT,
JCLNDECB.@-1 / WAITED ON BY JCLNODE.
"] / POSTED BY JCLCARD.
JCLBFECB,@-JCLNBUF-1 / WAITED ON BY JCLBUFFER
: ] / WAITED ON BY JCLBUFER (JCLPRT)
/ / POSTED BY JCLFRBUF (JCLPRT)
JCLLNECB,2-1 / LINE PRINTER WAITING FOR LINE
(") / POSTED BY JCLNODE IN ROUTINE JCLGET,
JCLEBECB,8-1-1 / ERROR BUFFER ECB
@ / WAITED BY JERROR POSTED BY FRBUF,
JCLODECB, B-1 / ECB TD SYNCH THE % CONTROL.
? / CARDS.
JCLEFECB.B-1 / THE END-OF-FILE ECB,
& / TO CONTROL ENQ-OF-FILE
/ JCLWAILT
JCLWAIT, @ / THE ENTRY POINT,
LAC I JCLHWAIT / .OAD ECB ADDRESS,
DAC JHATT1S / SAVE THE ECB ADDRESS.
iSZ JCLHAIT / PQINT TO THE RESUME POINT,
DAC JHAIT2ZS / SAVE POINTER 7O ECB.
152 JHAIT2S / POINT TO ECB ADDR. HWORD.
LAC JCLCTCB / LOAD THE CURRENT TCB ADDRESS,
DAC I JWAIT2S / SET IN THE ADDRESS WORD.
LAC JOLWAILIT / LOAD THE RETURN POINT.
AND JHAITIF / AND OUT THE TOP BITS.
ISZ [ JWAIT1S /HWATT ON ECB.
/ DI SPATCHABLE

XOR JPOST2F
DAC I JCLCTCB
JMP T JCLBGND

JHALTLF, B17777

JHAIT1S, @

JHALIT2S, @

/ JCLP

JCLPOST, @
LAC [ JCLPOST
IS2 JCLPOST
DAC JUATITLS
LAC I JHAIT1S
SZA
JMP JPOSTLd

/ WaAILT
TAD JPOST1F
DAC I JWAITILS
152 JHALT1S
LAC [ JWAIT1S
DAC JWAIT1S
LAC 1 JWAIT1S
XOR JPOST2F
DAC I JWAITILS
LAC JCLPOST
JHP JREL19

/ NOT

JPOST18, TAD JPOST1F
DAC 1 JWAITLS
LAC JCLPOST
JMP JREL1@

JPOSTLF, 8-1

JPOST2F, 4080008

0

I

sT

N G

WATITTING

T T N RO R RN N

e A T T

N

INDICATE DISPATCHABLE.

SAVE AS ENW TCB POINTER WORD.,
----- ~-=> RETURN TO BACKGROUND.
MASK NON-DISPATCHABLE,
TEMPORARY,

TEMPORARY.,

THE ENTRY POINT,

LOAD THE ECB ADDRESS
INCREMENT OVER THE PARM,
SAVE THE ECB ADDRESS.
LOAD THE EXB STATUS,

IS IT WAITING ?

"--> NU.

POST THE
SAVE THE
POINT TO
LOAD THE
SAVE TCB
LDAD THE
INDICATE
SAVE,
LOAD THE RETURN POINT.
RELEASE CONTROL,

ECB.

ECB SYATUS,

THE TCB ADDRESS.
TCB

ADDRESS.

TCB L]
DISPATCHABLEH

POST THE ECB,

SAVE.,

LOAD THE RETURN POINT,
--=>RELEASE

-1 DECREMENT,

THE DISPATCHABLE BIT.



APPENDIX 6

JCLBGND AND JCLREL — TASK CONTROL ROUTINES

/ TCSH

/ 1. WORD =~

/ TOP BIT ON =
JCLCTCB, @

JCLTCB= .

JCLCDTCB, JCLCARD+40800020
JCLPTTCB, JCLPRT+403080

JCLNDTCB, JCLNODE+420008
JCLEFTCB. JCLEFILE+400000

)
/ JCLBGND
JCLBGND, @

LAK ~ JCLTCB

DAC  JCLCTCB
JBGND18, LAC I JCLGTCB

SPA

JMP  JBGND22

1Sz JoLeTes

SZA '

JMP  UBGND1Y
/ NO ACTIVE TcB

, JMP 1 JCLBGND

JBGND2@, DAC  JBGND1S

JMP 1 JBGND1S
JBGND1S, @
/ JCLREL
JCLREL, B

LAC  JCLREL
JREL1#8, RAL

CLL CML RAR

DAC 1 JCLCTCB
JMP I JCLBGND

e e A

'S.

e R T e e

THE [ESUME ADDRESS.
DISPATCHABLE,

THE ADDRESS OF THE CURRENT
THE TCB CHAIN,

CARD READER TCB.,

LINE PRINTER TCB.

ANALYZER TCB.

THE END-OF-FILE CHECKER
THE END OF THE TCB CHAIN,

THE ENTRY POINT.

LOAD ADDRESS OF 1ST TCB.
SET AS THE CURRENT TCB.
LOAD THE TCBH,

IS IT DISPATCHABLE ?

-==> YES, RESUME THE TASK.
POINT TO THE NEXT TCB.

ARE THERE ANY MORE TC8'S ?
--=>» YES.

TCB,

------- > RETURN TO BACKGROUND.

SAVEE THE RESUME POINT,
-==> RESUME

TEMPORARY "FOR THE RESUME POINT,

THE ENTRY POINT,
LOAD THE RETURN POINT,
SHIFT LEFT.

SHIFT IN THE DISPATCHABLE BIT.

PUT IN THE CURRENT TCB.
--=> RELEASESE,



/
JCLNODE =
JN1D,

JN15,

JN3E,

/
JN4E,

/

JN45,

JN5@,

JNG3

JNG5,

JM3
LAW
DAC
JMS
LaC
15Z
SMA
JMP
SAD
JHMP
SAD
JHMP

LAC
SPA
JHP

DAC
JMP

LAC
AND
TAD
SPA
JMP

I8Z
LAC
SMA
JHMP

DAC
152
LAC
DAC
IS52
JMS
JHMP
LAW
TAD
DAC
JMP
LAC

RAL
SMA
JMP

LANW
TaD
DaC
CAC
DAC
Jump

APPENDIX 7

JCLNODE — THE SYNTAX CHECKING ALGORITHM

G RAPH M ATCH

/ THE ENTRY POINT,
JAG3Z /1N ITIALISE.
JCLGRAPH / THE THE START OF THE GRAPH,
JN1A / DEPOSIT THE CURRENT NODE,
JCLSCAN / GET THE NEXT INPUT ITEM,
1 JN1A / LDAD THE SYMBOL,
JN1A / POINT TO THE ALTERNATE,
7 1S IT A TERMINAL ?
JN7O / ===> NO,
JSCANLS / 1S IT THE SAME AS WHAT WE GOT.
NSO / ---> YES,
JINLF / 1S THE NODE A NAME ?
JN45 / -==> YES,
MISMATCH
I JN1A / LOAD THE ALTERNATE.
SNA / 1S THERE AN ALTERNATE ?
IN6O / «=~=> NO.
ALTERNATE
JN1A / SET CURRENT NODE = ALTERNATE,
JN3g / --=> LOOP FOR THIS NEW ALTERNATE,
NAME NODE
JSCAN1S / LOAD THE CHAR.
JKEYLF / AND OUT THE TOP BIT.
JN2F / SUBTRACT EOS CODE.
/ 1S IT A KEYWORD,
JNag / ===> NO, MISMATCH
KEY WORD MATCHES AS A NAME.
MATCH . .
JN1A / POINT TO THE FORMARD POLNTER,
1 JN1A / LOAD THE FORWARD POINTER.
/ 1S THERE AN ACTION ?
JN55 / ==-=> NO,
ACTION
JN2A / SAVE THE FORWARD POINTER.
JN1A / POINT TO THE ACTION ROUTINE ADDRESS,
I JN1A / LOAD THE ADDRESS OF THE ACTION ROUTINE.
JN4A / SAVE IT.
JN1A / POINT TO THE OPERAND,
1 JN4A / CALL THE ACTION ROUTINE.
JN5Z / =--=> SUCCESSFUL RETURN.
B-3 / GET THE ADORESS
JN1A / OF THE ALTERNATE,
JN1A / SET AS THE ALTERNATE,
JN4B / ==-=> LOOOP OVER THE ALTERNATE,
JNZA / LDOAD THE ADRRESS OF THE FOR PTR,
ACTION COMPLETE IF ANY
: / SHIFT TO GET THE RETURN BIT.
RAR / 1S THERE A RETURN ( RESTORE)
JNLE / ===> TAKE THE FORWARD.
MATCH FORWARD RETURN
g-1 / DECREMENT
JN3A / THE -
JN3BA / STACK POINTER.
1 JN3A / UNSTACK THE POINTER,
JN1A / SET AS THE CURRENT NOOE.
JN5@ / ===> MATCH,

N O ALTERNATE



JN6B,

JN7@,

JNBD,

/-
JN198,

/
JN185,

JN1A,

JNZA, -

JNIA,
JN4A,
JN1F
JN2Z2F,
JSTK,

RTL

SAL
JMP JNB@
ERR
RTR
JMS -JERR
JMP JN1@-
N ON
SNA
JMP JNB @
DAC . JNZ2A
LAC JN1A
DAC 1 JN3A
152 JNIA
LAC JN2A
BAC JN1A
JHP JN3@
RET
SPA
JHP JNiQ@
LAH -1
TAD JN3A
DAC JN3IA
LAC [ JN3A
DAC JN1A
JMP JN4Q
M IS
LAHW g-1
TAD JN3A
bacC JNIA
LAC I JN3A.
DAC JN1A
IS2 JN1A
LAE ] JN1aA
SMA
JMP JN185
DaC JN2A
Is2 JN1A
LAC I JN1A
DAC JN4A
152 JN1A
JHS 1 JUN4A
LAC JNZ2A
. ACT
RAL .
SPA RAR
JMP JN1OR
DAC JN1A
JMP JN3D
"]
%]
JSTK
2
NAME+4000028
B-E0S
DS 12 .

TERMINAL

ATCH SsuUC

0

N

COMPL

s S

e e

T L.

e O T T T L O T N T W N ey

APPENDIX 7 (continued)

SHIFT TO GET RETURN BIT
IS THERE A RETURN,
---> YES,

RESTORE THE ACCUMULATOR.

CALL THE ERROR ROUTINE.

--=> START A NEW STATEMENT.

OR ANY

IS IT NON-TERMINAL.

~=-=> NO, ANY,

SAVE THE NON-TERMINAL ADDRESS.
ADDRESS GF THE CURRENT ALTERNATE,
STACK THE POINTER,

INCREMENT THE STACK POINTER.
RESTORE THE NON-TERMINAL POINTER,
SET AS THE CURRENT NODE,

~==> MATCH THE SUBGRAPH,

IS IT SUCCESSFULL.

-=--> YES.

DECREMENT

THE

STACK POINTER.

UNSTACK THE POINTER,

SET AS THE CURRENT NODE,

=-==> MISMATCH,

ESSFUL RETURN
DECREMENT

THE

STACK POINTER,

UNSTACK THE POINTER,

SET 1T AS THE CURRENT NODE,
SET THE POINTER TO THE FORWARD.
LOAD THE FORWARD POINTER.

IS THERE AN ACTION 7

———D No.

SAVE THE FORWARD POINTER.

SET TO ACTION ROUTINE ADDRESS.
LOAD THE ADDRESS OF THE ACTION ROUTINE.
SAVE IT,

POINT TO THE POERAND.

CALL THE ACTION ROUTINE,
RESTORE THE FORWARD POINTER.
TE I £ ANY

SHIFT TO GET RETURN BIT,

IS IT RETURN (RESTORE}

-=-=> YES.

SET THE NEW FORWARD POINTER,
-==> LOOP,

CURRENT~NODE

SAVE.

THE STACK POINTER.

ACTION ROUTINE ADDRESS SAVE.
COODE FOR NAME WITH TERMINAL BIT.
~E0S.,

THE STACK.



/
JCLGRAPH
JGR3

J6O5
JGA6

JG11

JG615
JG16
JG17
JG18

4621

/
JG24

JG39

JG34
JG36

JGa7

JG51
JG52
JGB3
JG54

JG55

APPENDIX 8

AEJCL SYNTAX DESCRIPTION

JCLGRAFPH

*/' i JCR®1

'/ (JABL(ISCANZE))

'et(JAB2(7)) 3 JGB5

EOS(JA@3) -> JCLGRAPH

-> JGB3

(JAB2(11)) -> JGA3

*2'(JAB2(6)) => JGA3

NAME(JAB7) => JG18

#UBLNKL 3 #1

EQS(JA18(18)) -> JCLGRAPH

JOBLJAL1(1)) ->J624

EXEC(JAB2(2)) =-> JG75

PROC(JALL(4)) => JH22

PEND(JAL4(5)) =->JG16

DD(JAB2(3)) -> JODROL ; #2

N :

EOS(JAB3) -> JCLGRAPH ; #3

' ->JG21

#JBLNKL => JG11 ;i #4

NAME } #5

#JBLNKL => JG15 ; #6
JoB CARD

#JBLNKL i #7

veY o #54

NAME . ; #55

1, Je3o

’
NAME 19
P #11

vy
v, (JAS1(JSCANSZ))Y
#J0p1 ->JG34

NAME ; #13

'L {JAZ1LJUSCANZB)) ~>JG36
v ->JG83 ;JG17
MSGLEVEL (JAZ6)-> JGATZ
COND{JA36)-> JG63
PRTY(JA36)-> JG55
MSGCLASS(JA3S)Y => JG57
TYPRUN(JAZE)Y => JGH9
TIME(JAZS) => JG72
CLASS(JAJZS) -> JG6H1
REGION{JA3S) ->JG73
ROLL{JA3E) ~> JUGY4

=-> JG@6

- e s W

#12

RD(JA45)

RESTART(JA45)

#JCTE1 => JG36 #14
MSGLEVEL

e i #15

v(! i JGS4

DIG(JA49(=-2)) ; JGS3I

', ;3 JG52

DIG(JA49(~1}) i #16

ty «>JG34 ; #17

', =>JGB1 1 #56

D1G(JA49) «> JG34 ; #57
PRTY

U P #20

DIGCJA49(-13)) => JG34

e T

#21

R R e e T T e

~

L R T o T Y T S S

/
/

/7

WA

VA
/ FNANE

£f NULL

/ /NAME
//NAME EXEC

f/NAME PROC

// PEND
//NAME DD

// PEND

/7 PEND

//NAME ,

JOB

/ /NAME . DDNAME

(

({ACCT>

(<ACCT>,
(<ACCT>,<LOCN>
(<ACCT>,<LOCN>)
(<ACCT>,<LOCN>).,
» 'PROG-NAME"

s PROG-NAME
PROG-NAME

MSGLEVEL
COND
PRTY
MSGCLASS
TYPRUN
TIME
CLASS
REGION
ROLL

RD
RESTART
CONTINUATION

MSGLEVEL=
MSGLEVEL=(
MSGLEVEL=(@\1\2
MSGLEVEL=(B\1\2,

MSGLEVEL=(8\1\2,0\1
“MSGLEVEL=(2\1\2,8\1)

MSGLEVEL=(,
HSGLEVEL=0\1\2

PRYY=
PRTY=B-13



J657
JG59
JG61

JG63
JG&5

JG69
JG78

JCal

Jer2
/.
JTo1

JTO5
JTR6
JT37
JT08

JG73
JRO1

/
JG74
Jool

/
JCT@1

JCTO3
JCT25
JeTa7
/

JCTE8

JCTi@
JSSP1

MSGCLASS .
*=U(JASL(JSCAN1ID)) 1 #22 /
(JA62(JSCANZB)) ->JG34 ; #23 /

TYPRUN
=t 24 _ /
HOLD -> JG34 ; #25 /
CLASS
*='(JAS1(JSCANLIB)) ; #26 /
(JASB) ~> JG34 1 #27 ’
COND
ELTY" /
Y Béd /
(Y JGT0 /
#JCO1 i #38 /
0 831 /
Lt 1 JG69 /
O -> G653 #34 /
)Y => UG34 3 #32 /
#JCOL ->JG69 ; #33 /

COND SUBGRA®P

APPENDIX 8 (continued)

MSGCLASS=
MSGCLASS=A-Z\@-9

TYPRUN=
TYPRUN=HOLD

CLASS =
CLASS=zA=0

COND=

COND=¢

COND=((
COND=((CODE, OPER
COND=({ (CODE, OPER)
COND=( (CODE,OPER},
COND=( (CODE, OPER), (
CeNO={(CODE,QPER),,,.)
COND=(CODE, OPER

DIGUJA49(=-7777)) ; #RETURN / CODE

ot i #35
REL -> RETURN ; #36
TIME
#JTQL -> JG34 : #37
TIME SUBGRAP
L ; #62 -
(e i JTO8
DIG(JTAS) 3 JTR7
L 7 JT86
DIG(JUTAS) ; #63
*)'  => RETURN ; #4p
! =~>JTE5 ; #41
DIGUJUTAZ)Y => RETURN ; #42
- REGI ON
#JURB1 ~> JG34 . ; #43
=t i H44
DIG(JRAZ2)Y ; #45
K ~> RETURN : R46
ROLL
#J0B1 ~> JG34 1 #47
te? P #64
t{ ; #65
NOYES : #5p
! ;#5111
NOYES  ; #52
1) ~> RETURN 3 #53
 CONTINUATION
LI -> JCT@3
EOS -> JCTB5 ; #RETURN
EOS -> JCT@S
~>» JCTR3
#J5S01 ;3 #4200
v 'JCTEsA)Y ;#2201
POYOJCTRTACUCTE8) )Y  -> JCcTA7?
PAST COLUMN 16
EOS{JCTBBA{JICTLB))  «> JCLGRAPH
=> JCT@A8 /
/
/

R R M NN e ) e e o - o

T N R N

#J5s@81 ' #282
'/t 3 #RETURN

CoDE,
CCDE, OPER

TIME=(MIN,SEC)

H

MIN

= 4
=z

MIN,SEC
MIN,SEC)

[T TSNV TR
= P

—
=

-REGTON=NNNNNK

=NNNNN
=NNNNNK

ROLL=(YES\NO, YES\NQ)

=(

=(NONYES

= (NO\YES,

3 (NONYES,NO\YES
={NONYES,NONYES)

//
RETURN



J0DE31

JDDR33

/
JOD#41

Jopp48
JOD@4s
/

JODBASE

JODBE2

/
JSERBL

JSERBS

JSERZE

/
JDOP64

APPENDIX 8 (continued)

OISP(JDADB26 (JKSYSOUT)Y) => JDD@78

SYSOUT(JDAB26(JKDISP)Y) -> JDD11G / SYSOUT

SPACEX(JA28) ~> JODBBS
SEP(JA20) -> JDD112
AFF(JA20) -> JOD113
OUTLIM -> JOO138 ; #132
‘*,' 3 JDDB16
#JCT@1  -> JDDBL8 ; JDDO1B
21 (JA3L(JISCAN4D)) 5 #133
#JFEL -> JOOR31
#0001 (JASL(JSCAN28)) ->JDDP3L
1 1
'gl
NAME (JA31(JSCAN20)) ; #134
v i JDDO31
NAME ; #135
1)* > JDDB31 ; #136

Uy ¢ S
#137
JDD249

121

v
UCSPARM
vt ; JDDP48
FOLD
[ L]

- e

’ 3 -JDDO48
VERIFY
")t => JDD@31 § #141
UCSPARM ; #142
VOLUME
r=t 7 o#143
PRIVATE =-> JDD®31
#JSERRL ~> JDDE31

RS P #1144

PRIVATE
'y ; JoD@62
RETAIN
', 3 JDD@62
DIG
‘.t ; JDDR62
DIG

L} [ ]

1}
# JSER@1

"3 => JODB31 5 #145

SER

SER ; JSERPB

vet ;#1146
NAME (JSERAB3) => RETURN
rer ; #147
NAME ( JSERAB3) ; #1508
*,' -> JSERBS

*y' => RETURN ; #151
REF ; #RETURN

121 (JAB1(JSCAN4D)) & #152

"#JF@1 -> RETURN -
NAHE(JA31(JSCANZB)) ->RETURN ;#153

LABEL
tst 7 114
DIG -> JOD@P31
#JEXPEY ->» JDDP31
e : i #154

DIG

R R R R R R MR RN N N NN

B N N L L N

.. .

R T T e

R

SPACE
SEP
AFF
QUTLIM

CONTINUATION,

DSNAME =
DSNAME=#,STEP,PROC . DDNAME
DSN=1STRING®

DSNAME=&

OSNAME=48

DSNAME =28NAME
DSNAME=8&NAME
DSNAME=8ENAME (NAME
DSNAME=&&NAME (NAME)

ucs=

ucs=¢

OGN IN TN PN

UCS=(QN,
UCS=(AN,FOLD
UCS=(QN,FOLD,
UcsS={(QN,FOLD,VERIFY
UCS=(AN,FOLD,VERIFY)
QN IN TN PN

voL=

VOL=PRIVATE

VOL=SER=AAEQBN

voL=(- -

VOL=(PRIVATE

VOL=(PRIVATE,
VOL=(PRIVATE,RETAIN
VOL=(PRIVATE,RETAIN,
VOL=(PRIVATE,RETAIN.N
VOL=(PRIVATE,RETAIN,N,
VOL=(PRIVATE,RETAIN,N,N
VOL=(PRIVATE,RETAIN,N,N,

voL={, ., ,REF=# ,STEP,PROC.DDNAME
voL=(,,, ,REF=#,STEP,PROC,DDNAME)}

SER

SER=

SER=NAME

SER={

SER= (NAME

SER={NAME,

SER=(NAME, ...}

REF

REF=
REF=#,STEP,PROC.DDNANE

LABEL=

LABEL=zN
LABEL=EXPDT=YYNNN
LABEL=( :
LABEL= (N



APPENDIX 8 (continued)

! ; JDD@7é / LABEL={N,
LABTYP / LABEL=(N,SL
! ; JDD@76 / LABEL=(N,SL.,
PASSWORD / LABEL=(N,SL.PASSWORD
', : JDDA7s / LABEL=(N,SL,PASSHWORD,
INOUT / LABEL={N,SL,PASSWORD, INOUT
t,! / LABEL=(N,SL,PASSWORD.,INGUT.
J0De76 RJEXPBL / LABEL=(,,, RETPD=NNNN
vy > JDDB3IL  : #155 / LABEL=0(,,,,RETPD=NNNN}
/ EXPDT RETPD
JEXP@1 EXPDT i JEXPQ4 / EXPDT
tet 5 #156 / EXPDT=
DIGCJEXPAZ) -> RETURN ; #1557 / EXPDT=YYDDD
JEXPO4 RETPD ; #RETURN / RETPD
'tz 3 #1608 / RETPD=
DIG(JEXPAS) ->RETURN ; #1661 / RETPD=NNNN
/ DI SP
JODB78 A i #162 / DISP=
SNOM «> JDD@31 / DISP=SHR NEW OLD MOD
vt ; #163 / BISP=(
SNOM / DISP=(SHR NEW OLD MOD
' ;i J0DR87 / DISP=(SNOM,
PASS => JDD@85 / DISP=(SNOM,PASS
OKCU / DISP=(,DELETE KEEP CATLG UNCATLG
JDD@A8s ! ;+ JDD@Aaz / DISP={,,
BKCU / DISP={,.DELETE KEEP CATLG UNCATLG
JDDpaz ) <> JDD@3L ; #164 / DISP={,,}
/ SPACE
JoDp@ss to! i #165 / SPACE=
L i #166 / SPACE=(
TRK => JDD@93 / SPACE=(TRK
cYL => JpD@93 / SPACE=(CYL
DIG i #167 / SPACE= (NNNN
JDD@g3 Y.t i #1778 / SPACE= (NNNN,
r{t ; JDD1g1 / SPACE=(NNNN,(
DIG . 3 #1772 7/ SPACE=(NNNN, (NN
1yt i JDD1pd / SPACE=(NNNN, (NN,
DI1G / SPACE={NNNN, (NN, NN
', : ;7 JDD1oo . / SPACE=(NNNN, (NN, NN,
’ DIG- i #173 / SPACE={NNNN, (NN, NN,NN
JOD108 Y'Y =>J00102 : #174 / SPACE=(NNNN, (NN,NN,NN)
JOni@1 DI1G / SPACE={NNNN,NN
JOD192 L ;i JDD1g9 / SPACE=(N,{(N,N,N),
RLSE / SPACE=(N,(N},RLSE
! i~ JDD1R9 / SPACE=(N, (N),RLSE,
ACM -> JDD187 / SPACE=(,,,ACHM
JDD1@7 1t 3 JDD1p9 / SPACE=(N,(N}Y,,.,
ROUND i #1175 / SPACE=S{(N,{(N),.,,ROUND
JDD129 Y3V => JDDRA31 ; #176 / SPACE=(N,(N),,,ROUND)}
/ SYSOUT

JDO11B Y= {JASL(JSCANLG))Y ; #1714 / SYSOUT=
: "(JAB2(JSCANZ2B) ) =>JDD@31 ; #177 / SYSOUTzA-Z\@-9

! SEP
JDD112 #JSEPZ1 -> JDD@31 ; #2904 / SEP=(DONAME,..,)
JSEPOL tet } #RETURN / SEP=

e 3 JSEPB6 / SEP=(
JSEPB3 NAME I #285 / SEP=(DDNAME

's'  => JSEPE3 / SEP=(DDNAME,

')t <> RETURN ; #2086 / SEP=(DONAME,...)
JSEPD6 NAME =-> RETURN ; #2@7 / SEP=DDNAME



APPENDIX 8 (continued)

v/' => RETURN i H231 vy
/ EXEC STATEMENT _
J675 #JBLNK  3#242 7/ //NAME EXEC
PGM  § JGBP / PGM
1=1; #66 / PGM=
#IFOL -> JGB3 / PGM=%.STEP,PROC.DONAME
NAME  -> JGB3 3 #67 / PGM=NAME
J688 PROC : .G82 / PROC
r=t 3 470 / PROC="
J682 NAME(JAT6(1)) ; #71 / PROC=NAME
JG83 ',1 => JGB5 ’
vt oo> JGB3  : JB17 /
JGBS DPRTY(JA36) => JG94 / DPRTY
PARM(JA36)  -> JG98 / PARM
COND(JA36)  => JH13 / COND
ROLL(JA36)  => JH@Y / ROLL
REGION(JA36) => JHA9 / REGION
TIME(JA36)  -> JH1l / TIME
ACCT(JA45) 7 AcCT
RD(JA45) / RD
RESTART (JA45) / RESTART
#JSYMBL -> JGB3 / SYMBOLIC PARAMETER.,
#JCTB1  -> JGB5S ; #72 / CONTINUATION,
/ SYMBOLICPARAMETER
JSYMB1  NAME i H#RETURN / NAME
121 (JABL(JSCANZB)) ; #2488  / NAME=
NAMECJA31(JSCAN2B)) -> RETURN / NAME=NAME
#J001(JA31(JSCAN2@)) =>RETURN ; RETURN / NAME='FIELD'
/ DPRTY
J694 #JPB1 / DPRTY,PROC
1z 3 #73 / DPRTY=
DIG(JA49(-15)) =-> JGB3 & #74 / DPRTY=@-15
/ PARMN
4698 #JPO1 / PARM,PROC
r='(JA31(JSCANZ@)) ; #75  / PARM=z
NAME (JA31(JSCAN20)) =-> JGB3 / PARM=ALPHAMERIC
LY JHBS / PARM=(
JHp2 NAME => JHB4 / PARM= (ALPHAMERIC
#4001 / PARM=('STRING'
JHes vyt => JHB2 / PARM= (PARMFTELD.
V)1 (JABL(JSCANZB))~>JGB3:#76 / PARM=(FIELD,...)
JHO6 #J081CJA31 (JSCAN2B)) =>JGB3 ;477 / PARM='STRING®
/ ROLL
JHB7 #JPA1 / ROLL.PROC
#4081 -> JGB3 ; #100 /7 ROLL=(YES\NO, YES\NO}
/ REGI ON '
JHBS #JPD1 / REGION.PROC
#ORO1 ~> JGB3 i #1801 / REGION=NNNNNK
/ TIME
JH11 #P01 _ / TIME.PROC
#JT@L => JGB3 3 #1002 / TIME=(MIN,SEC)
/ : COND
JH13 #JPOL. / COND,PROC
v=t G #1083 / COND=
(Y JH21 / COND=¢
HJEBL ; JH2P / COND=(EVEN\ONLY\(CODE,OPER,STEP)
JH17 ', 3 JHLY /
#JD81 -> JH17 ; #185 /
JH19 13t <> JGB3 3 #1086 /
JH2D #IED4 > JGB3 i #1087 /



APPENDIX 8 (continued)

JH21 ED  ->JGB3 3 #1904 / COND = EVEN \ ONLY
JH22 #JBLNKL  ; #243 / PROC
E0S(JA@3) -> JCLGRAPH / 7/ PROC
JH23 #JSYMBL & JH26 / SYMBOLIC PARM,
1,1 <> JH23 / SYM PARM,
t v -> J6B3 1 JG17 / BLANK.
JH26 #JCTEL ->JH23 ; #244 / CONTINUATION
/ COND SUBGRAPH
Jop1 *(' } HRETURN '
#JCO1 ; #1180
J0o3 ', 3 Jo@y
NAME ; #111
I}
NAME 5 #112
JDg7 *}*  -> RETURN ; #113
/ COND SUBGRAPH
JEB1 #JD@1 ~> RETURN '
EO -> RETURN ; #RETURN / EVEN\ONLY
JEB4 #JCO1 -> JD@3 ; HRETURN
/  PROCSTEPNAME
JPE1 ', ' (JPAL) 5 HRETURN /.
NAME -> RETURN ; #115 / PROCSTEPNAME
’ * . STEPNAME , PROCSTEPNAME , DONAME
JFa1 *#' (JA31(JSCAN28)) ; #RETURN / +
_ Lt #116 /-,
NAME ; #117 / #, NAME
*.* i RETURN / #.NAME,
NAME ; #1298 / * . NAME.NAME
'.' 5 RETURN / *.NAME .NAME.
NAME -> RETURN ; #121 / % NAME .NAME ,NAME
/ "STRING:*
Jo01 "TT{JASL(JSCANLB)) 3 HRETURN / !
Jog2 e J0@4 _ 7o
'rv o> JOP2 ; RETURN 7 v
Jaga ->J082 /vy
/ " DD STATEMENT.
JODEG1  #UBLNKL  ; #122 / //<NAME> DD
vat -> JDD@B7 / 7/<NAME> DD *
DATA _ => JDD287 / //<NAME> DD DATA
DONAME ; JODE17 / 7/<NAME> DD DDNAME
vat 3 #123 / //<NAME> DD DDNAME=
NAME 3 #124 / //<NAME> DD DDNAME=NAME
JoDBe7  v,t ; JODB16 / 77<NAME> DD »,
JDb@E8  DCB i JDDR1S / %,0C8
1z ; #126 / %,0CB=
e 3 JODO14 / »,DCB=(

- JOD@11  #JDCBOL  ; #127 / %,0CB=(BLKSIZE=NNNN
' -> JpDB11 / #,DCB=(BLKSIZE=NNNN,
*31->J0DB16; #1380 / %,DCB= (BLKSTZE=NNNN,BUFNO=N)

JODE14  #J4DCBEL  -> JDD@16 ; #131 / %,DCB=BLKSIZE=NNNN
JODB1S  #JCTH1L -> JDDPAS8 ; ¥#125 ’
Jop@is v ¢ -> JG@3  ; J617 ’ .
JOD@17  DUMMY -> JDD@31 / 7/7<NAME> DD DUMMY
EOS(JAB3) => JCLGRAPH VTR
JODP18  DSNAME(JA28)  -> JDD@33 ./ DSNAHE
UNIT(JA2¢) -> JDD115 / UNIT
UCS(JA28) => JDDB41 /7 ucs
VOLUME(JA28) => JDD@5@ / VOLUME
0CB(JA22) -> JDD131 / DCB
/

LABEL(JA2Q) => JDDO64 LABEL



APPENDIX 8 (continued)

/ AFF
JDD113 1=t ;#2186 / AFF=
NAME ~>JD0B31 ; #211 / AFF=DDNAME
/ UNTITT
JDD115 t=" i #212 / UNIT=
T 3 JDD1i28 / UNIT=(
#JUTA1 / UNIT=(TAPE DISK 288 ETC.
! ;7 JDD124 / UNIT=(,
P ->» JbD121 / UNIT=(.P
DIG(JDALZE) / UNIT={(,DIG
Jopiz21 Yt ; JbD124 / UNIT=(,,
DEFER / UNIT=(,,DEFER
! ; JbD124 / UNIT=C.4e :
JDDiz24 SEP i JDD1z7 / UNIT=(,.,,5EP
#JSEPBL ; #214 / UNIT=(,,,SEP=(DONAME,..,)
J0o0127 Yy =»JDDE31 : #215 / UNIT=(,.,)
JDD128 #JUTE1 ->JDDE31 / UNIT=0BE 009 TAPE 24890
SEP =-> JDD112 : / UNIT=SEP={DONAME....)
AFF  «> JDD113 ; #216 / UNIT=AFF=DONAME
JuTel UNITYPE => RETURN. / TAPE DISK SYSDA ETC,
DIG(JUT@2A) ~> RETURN : #RETURN/ 2400 137 80t ETC,

/ DCB

JOD131 r=! io#217 / DCB=

#JDCBOAL -> JDDBIL / DCB=SUBPARM

L 3 JDD137 / DCB=¢(
JOD134 #JOCBR1 / DCB=(SUBPARM

'ty => JDDi36 / DCB=(SUBPARM,

) => Jnbe31 ;w222 / DCB=(SUBPARM,...)
JOD136 #JCTAL ->JDD134 ;3 JDO134 / CONTINUATION,
JDD137 #JFO1 ~>JDD@3I1 3 #2290 / DCB=#,NAME.NAME ,NAME
JOD138 1=t i #2456 / OUTLIM=

DIG -> JDD@31 ; #246 / OUTLIM=NNNN
JDCBAL LRECL ; Jocse4d / LRECL
Joceaz v=? i #223 / LRECL=

DIG =-> RETURN 1} #224 / LRECL=NNNN
JDCBA4 DSORG i JbDcB@7 / DSORG

1= i #225 / DSORG=

DORG -> RETURN 1 #226 / DSORG=DORG
JDCBB7 RECFM ; Jbce1g / RECFM

tat i #2227 / RECFM=

NAME ->RETURN ; #2390 / RECFM=NAME
JocBi@ BLKSIZE ~-> JDC8D2 / BLKS!IZE

BUFL ->JDCB@2 / BUFL

BUFNO -» JOCB@2 ; ERETURN / BUFNO
JBLNK1 T i #RETURN /
JBLNK2Z L => JBLNK2 i RETURN /

/- CONTROL
JCRA1 #JCRO2{JCROLA(JCRL6)) =>JCLGRAPH i JGB5 / CONTROL

JCR@2 t§* CJASL(JSCANRE) ) i JCR19 /' §
CALL ~> JCR19 / BCALL
LISTL(JCRBAA(JPRT28)) ~>JCROS / SLIST1
LIST2(JCRA4A(JIPRTID)Y) ->JCREB / § LISTZ
JCLCJCROGAC{JPRT40)) ~>JCRAS / $JCL

. (JCREB7ACJSCANLD)Y) ; #RETURN /3.,

/ §JCL

JCROS EO0S(JAIL(JSCANLI@))Y => RETURN / $JCL
=>JCROB / BuCL

/ §CALL

JCR1® 1 Y(JASL(JSCANLA)) i ARETURN / SCALL
'@t (JCRL1A{JCR13A)) ~> JCR1X / SCALL @
(JCR11A(JCR14A)) -D>JCR14 / 8 CALL .

JCR13 (JCR12A) -> JCR13 i JCR15 / SCALL @

JCR14 (JCR12A) ~> JCR14 / BCALL evennens

JCRiS -> RETURN /$CALL L e T I R

/ $LIST

JCR16 #JCRO2(JCRO1A(JCRL6)) ~> JCLGRAPH

JCR17 EDS -> JCR1ié /
->JCR17 /

JCR19 EOF (JCR19A) ->RETURN : #RETURN/ E£0F






