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«'Token'
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(COBOL Pre-Compiler)

? (Lexical Analysis Phase*

(Token."*
(Error  Code)

(Parsing Phase)

(Error Message Generation)
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1. (Problem D efinition)
2. (Data structure)
3. (Format of Data)
4, I ! (Algorithm)
5. (Modularization!
1
1 : 4
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* (Data Entry)
(Diskette) 8
(IBM Key-to-Diskette'
[BM-3470 Format**
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7
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3.2
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0BH ' ' (Form Feed'

‘Line Printer’ 1 1 1
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+
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1
] (Serial Numberl
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SEQGEN COUNT! 4 O00H 00H
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2.
‘ ' CBLSK3.ERR ERRCD
2
3.
CBLSK4.TKN COLUMN 1
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‘ CBLSK4.TKN 1
b 1
1 1
' 2 1 3-3
7
7 1 +l
[, D,
O00H 01H
(Invalid character in column
7 ERROR
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? 1
(D elim iter)
1.
2. (Period;
3
, Comma)
<; Semi-colon)
(" Quote)
4. (
Unany signl
()
? 0 |
1 ? 1 IBM-3470
8 7
7 8
(Routine' FSTNB ' b ) - 'o 'Non-blank

Characterl? (Main Routine;

1 ' COLUMN



(Scan’) « '
LENGTH
ETTRBUF
LENGTH STRBUF
CHKBUF 128
2
CLBUF4
CLBUF3
1
caLL |
[JUMP |
1
1. SCAN
2. PHASEO ‘Initialize’
(Directory"’

CBLSKI1.PRN, CBLSK3.ERR
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Command
tail?
N
A

Keep filename

for next phase

l
¥

Create wgrk
file

I
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OPEN
IBH SOURCE
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ERROR

SUCCESS

N

|
»

l
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READ
IBH SOURCE

/

COPYPRN
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END

EXIT
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Generate line no.

SN
~ T ~
Write disk

RETURN }
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column 7

I
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0K

Keep error

Check serial no.
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Keep error

ERROR
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Y
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1 ANGR
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Find next
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Verify
token or not
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Buffer Space
|

fvailable

N
¥

Hrite Disk
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|

Initialize Buffer

Store Token
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{
EXIT
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ERROR
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2.1

2.2

3.1

3.2

1-6

CBLSK4.TKN

|BM-3470
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CBLSK1.PRN

IDENTIFICATION DIVISION

ENVIRONMENT DIVISION

(SPECIAL-NAMES'

SELECT
UT-S-SYSIN
DATA DIVISION

(Symbol Table’

PROCEDURE DIVISION

UT-S-SYSPRINT
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IDENTIFICATION DIVISION ENVIRONMENT

DIVISION 2
(Top-Down Parsing)

(Reserved Word)

DATA DIVISION

1.
2.
2.1
2.1.1 (Numeric Dataname)
2.1.2 «Alphabetic Dataname)
2.1.3 «Alphanumeric
Datanamel
2.1.4 «Array |
2.1.5 (E ditted)
2.2
2.3 ‘Group Item' '

'‘Elementary Item)

VALUE

'Literal Table'



PROCEDURE DIVISION

(Verb Command)

(Operation Code)

move,, subtract

2.1 ...IF VARIABLE-1 IS EQUAL TO VARIABLE-2

THEN" DISPLAY 'TWO VAIRABLES ARE EQUAL." .

2.2 ...IF VARIABLE-1 EQUAL VARIABLE-2

DISPLAY 'TWO VARIABLES ARE EQUAL. .

(Operating System)

ENVIRONMENT DIVISION SELECT

SPECIAL-NAMES

T0,
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ADD,

THEN
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(Compiler D irective'

DATA DIVISION

PICTURE, VALUE, REDEFINES,

OCCURS

PROCEDURE DIVISION

GO PERFORM

[Procedure-name |

ADD SALES-AMOUNT TO ACCUMULATED-SALES-AMOUNT.
PERFORM CHECK-FOR-WARNTNG-ROUTINE.
IF WARNING-FLAG-IS-ON

THEN...

CHECK-FOR-WARNING-ROLTINE.
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2. (IF Statement)
(Nested IF)
(ELSE)
3. COMPUTE
, 2
1. «
2. CBLSK4.TKN
DMA
3. (ERRCD)
4, 2
CBLSK5.ERR
5 (AREA)
5.1 A
(DIVISION)
(SECTION"®
(Paragraph;
FD
SD
RD

CD



10.
11.

12.

13.
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5.2 B
IDENTIFICATION DIVISION
ENVIRONMENT DIVISION
FD, SD, ED, CD
‘"' DATA DIVISION
PROCEDURE DIVISION

5.3 A B
02-49
66
88
(Reserved
Word Table I 'NOTE»
1 S IBM-VS-COBOL
(RSVTABI
1 " { (SYMTAB)
(\ ERB 1
(VERBO0)
(COUNTY)
| 'Pointer (Address
} (KTRACKL
I "Pointer’ ‘01, 02-49'



(TRKTAB)

14, ifl (Look ahead'
(BUFFER)
2
2 A
CBLSK4.TKN 1
1
080H DMA ?)
128 FRNOTE
CBLSK3.ERR 1 BIFFER
2 CBLSK5.ERR { CBLSK5.ERR
CBLSK3.ERR

«External |



Z-80
‘ (Code segment'
code)
1-15
(Index)
>l
L.
2.
A T 00H
2
07H 19H

01H

26H

32H

(Lin

L5

(Da

k)

30H

ta segment)

15

00H

02H

(NUMBER)

2

3BH

el

(Relocatable
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DIVISION (Data name)

(Condition-name)

62

DATA

) 2
1 IDENTIFICATION DIVISION ENVIRONMENT
DIVISION
F6 LN SN
6 - 4 (Flag) )
FG 1
00H (PROGRAM-ID)
0LH (SPECIAL-NAMES!
02H )
03H 4
LN - ]
1

SN - ] (Symbol Name'



2 DATA DIVISION

FG AD AN LD LN SN

FG '
1
04H ! '
1 88
05H ‘Num eric
06H AAlphabetic»
07H (Alphanumeric)
08H 1
‘l-Dimensional numeric array)
09H 1
(L-Dimensional alphabetic array)
OAH 1
(L-Dimensional alphanumeric array »
0BH 2
(2-Dimensional numeric array
OCH 2
2-Dimensional alphabetic array)
ODH 2
(2-Dimensional alphanumeric array
OEH 3

<3-Dimensional numeric array)



AD

AN

LD

LN

SN
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OFH I 3
(3-Dimensional alphabetic array)

10H I { 3
(3-Dimensional alphanumeric array)

11H ]

(Editted Dataname)

12H ||

(Input record)

13H I

«Output record)

PROCEDURE  DIVISION

2

2 00H 00H
17 . Independent datanamei
( 88)
(Logical Adjacency | , OOH
2
} )
2
/ 1
/ LN
.2



1 1 00H

2 1 01H
00H 00H 01H 01H
<TRKTAB1
DATA DIVISION cut:
Dynamic: Taillel . « )«
(Group item1 ‘Levell
01 o«
‘Current. Level 01 dataname Addressl
2 02
'‘Current. Level 02 dataname Address'
49 " 49 { «
"Current. Level 49 dataname Address 1
) 1" ‘o] 1IBUFFER 1
[N/ ' PROCEDURE DIVISION

CAm : | ; |

! o bi l 2 'pointerl | b



(Next token)
1,
(BUFFER 3 1
BIEEER
128
2
2
1. (ERRCD)
1 2
2, (AREA) , ARFA
A B 1
3 (VERB)
T ' PROCEDURE
DIVISION 1
4, ICOUNTL)

| 1
1 I !
ASCII s , 2 COUNT1
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FRNOTE
5. (KTRACK) 1
TRKTAB
2
2
CBLSK4.TKN ' 5
L. (Initializ ation'
1.1 CBLSK4.TKN
1.2 CBLSK5. ERR
1.3 CBLSK4.TKN
1.4 FRNOTE
"DENTIFICATION" "
2. IDENTIFICATION DIVISION (IDDIV)

(Top down parsing’
"IDENTIFICATION"
"DIVISION” ERROR
CBLSK5. ERR
ERRCD



(PROGRAM-ID)

) , ' 00H
01H
058H "ENVIRONMENT"
3, ENVIRONMENT DIVISION (ENVIRO)
ENVIRONMENT D IVISION
( )
3.1 ! ' 01H
3.2 02H
3.3 03H

ENVIRONMENT DIVISION

"‘DATA" DATA DIVISION

4. DATA DIVISION 1!

4.1 DATA

DIVISION (DATADV) 1

4.2 ' ! (KPTSYM'



KPTSYM

PICTURE

USAGE

SIGN

O0CCURS

SYNCHRONIZED

JUSTIFIED

BLANK WHEN ZERO

VALUE

REDEFINES

RENAMES

!
AL il 0CCURS
08H, 09H, OAH, OBH, OCH, ODH, OEH, OFH.

10H

PICTURE 3
4.2.1
4.2.2

CONVRT PICTURE
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4.2.3 0
DATA DIVISION
"PROCEDURE"
PROCEDURE DIVISION (PROCDE)
5
5.1 PROCEDURE DIVISION '
rc
CORR
MOVE < > identifier - 1 TO
CORRESPONDING
identifier-2.

"MOVE" "CORR" ("CORR"
"CORRESPONDING" 00H
45H) identifier-1

5.2 GO (TO)
PERFORM

GO TO PERFORM
PRCTAB ' '



1

PROCEDURE DIVISION

PNDTAB (
CBLSK4.TKN)
PNDTAB PRCTAB
A
5.3 A ' COMPETE

(Polish Notation)

(Postfixp

"Well-formed expression™ "A Polish suffix
‘prefix" formula is well-formed if and only if the
rank- of the formula is "one" and the rank of any

proper head of a polish formula is greater than

[less thanlor equal to "one""

5.4 2 |F .. . THEN.. .ELSE
IF (Nested IF) IFCNT
1 IF IF
1 IFCNT ELSE 1 IFCNT
1 IFCNT
0 ELSE
IF

(Finalization)

END
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|
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<
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ERROR
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2
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a
1. IDDI1Y IDENTIFICATION DIVISION
2. EN\TRO ' ENVIRONMENT DIVISION
3. DATADY DATA DIVISION
4. PROCDE PROCEDURE DIVISION
5. FRNOTE
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LENGTH
6. AHEAP
FRNOTE
7. DTNAHE ( HL
|
DATNAM TU

9. LITERE

NOTE
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VERB
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14.

READ

ERROR
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CBLSK4.TKN

CBLSK3.ERR

CBLSK1.PRN

PICTURE
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CBLSK3ERR
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'MESSGE)
(DATA
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1
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R 1
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, CBLSKG.ERR &
2
, (CBLSKO. PRN 1
3
?
il
1 OH OH ) OH
1
OH QM2
72 CBLSK9. PRV

 MESSGE»



1. 2 | '
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DATA I
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CBLSK3.ERR

DATA
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Sort Error
Code

SORT
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Keep track hy last elewent address,
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