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CYBER ADVANCED FORTRAN WORKSHOP
DA3015 ' Length: 5 days

The advanced FORTRAN programming language workshop is intended
to provide the experienced FORTRAN programmer with a working
knowledge of the many features and extensions to the standard
ANSI-77 FORTRAN provided by Control Data Corporation FORTRAN V5
compiler. Emphasis will be placed on the interfaces to the
specific operating system supporting the compiler. Advanced
file structures and access methods will be discussed as well as
their relative efficiencies for implementing given applica-
tions. Attention will be placed on loader interfaces, espe-
cially in the context of segmentation for large applications
subsystems, linkage to subprograms implemented in other host
programming languages, and the generation of user libraries and
their ability to consolidate the maintenance needs of large
programming systems. Other topics to be covered include string
manipulations and the future extensions mandated by the ANSI
FORTRAN standards. Programming exercises will supplement the
lectures.

Prerequisites: FORTRAN (DA3013) or a working knowledge of
FORTRAN.

Seminar Objectives:
At the completion of the seminar the student should be able to:

1. Understand the basic concepts of the CYBER 170 hardware and
how this may be of advantage to the FORTRAN programmer.

2. Understand how NOS and FORTRAN interface so as to take
advantage of NOS when writing FORTRAN.

3. Understand the features of ANSI-77 FORTRAN.,

4. Understand the parameters available on the compiler call.

5. Understand data representation within the CYBER 170.

6. Understand the optimization levels available with FORTRAN
V5.

7. Understand how the various IF statements effect execution
speed.

8. Understand how DO-loops may be optimized for fast execu-
tion.

9. Use the compilation listing to find clerical errors.

10. Use file name substitution at execution time.

11. Modify the maximum print output.

12. Read and use an XDMP from FORTRAN V5.

13. Request and use a DAYFILE when necessary.

14. Examine Loader Maps and use them with debugging.

15. Know what is available in Post Mortem Dumps with FORTRAN
V5.
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16.
17.
18,
19.
20,
21,

22,
23,
24,
25.
26.

27.
28.

29.
30.
31.
32,
33.
34.
35,
36.
37.
38.
39.
40.
41.

42,
43,

Use PDUMP for debugging.

Verify that the correct LGO file is being used.

Use both relocatable and absolute binaries.

Use the simple loader commands.

Create and maintain User Libraries for FORTRAN V5 programs.
Use Fast Dynamic Load (FDL) OVCAPs for FORTRAN applica-
tions.

Understand and use basic CRM concepts.

Find the end of a file using CRM.

Read and write explicit FORTRAN CRM files.

Use Indexed Sequential (IS) files with FORTRAN V5.
Understand Multiple Index Processing (MIP) FORTRAN V5
files.

Write FORTRAN V5 subroutines.

Use both parameters strings and COMMON for data pass pass
both parameters strings and COMMON for data passage.
Interface FORTRAN V5 subroutines with FORTRAN V5 main pro-
grams.

Interface FORTRAN V5 subroutines with COBOL V5 main pro-
grams.

Interface COBOL V5 subprograms with FORTRAN V5 main pro-
grams.

Interface COMPASS subroutines with FORTRAN V5 calling rou-
tines. .

Call and initialize Sort/Merge from within a FORTRAN V5
module.

Understand the concept of BUFFER IN and BUFFER OUT, and
know why not to use them in new programs.

Understand how to efficiently allocate I/0O buffers.
Understand how and when to change collating sequences.
Manipulate permanent files from within a FORTRAN V5 module.
Understand the concepts of Central Memory Manager (CMM).
Know what CYBER Data Control System (CDCS) is . and when it
may be used.

Have an awareness of the reasons for converting FORTRAN V4
Extended programs to FORTRAN V5.

Have an awareness for the problems in a conversion.

Know where to go for information on conversion.

Have a general understanding of what the future changes in
ANSI FORTRAN are likely to be.
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LESSON OUTLINE

CYBER ADVANCE FORTRAN WORKSHOP

LESSONS
1 Operating System Review
2 ANSI FORTRAN Review
3 Sample XDMP and Loader Map
4 Post Mortem Dump
5 Creation of User Libraries
6 CYBER Record Manager

7 Sample FORTRAN Program with SORT Call
APPENDIXES

A Student Projects

B Student Problem Solutions
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Lesson 1

OPERATING SYSTEM REVIEW

LESSON PREFACE:

OBJECTIVES:

REFERENCES:

PROJECTS:
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CDC CYBER 170 SERIES

CENTRAL
PROCESSOR
“ UNIT
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CDC CYBER 170 SERIES

CENTRAL
PROCESSOR
UNIT

CENTRAL -
MEMORY
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TRADITIONAL I/O HANDLING
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CDC CYBER 170 SERIES

CENTRAL
PROCESSOR
UNIT

DA3015

CENTRAL
MEMORY

i

y

PERIPHERAL PROCESSORS (10,

14,

17,

20)
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CDC CYBER 170 SERIES

CENTRAL
PROCESSOR

UNIT - CENTRAL
MEMORY

~

y

PERIPHERAL PROCESSORsS (10, 14, 17, 20)

MATRIX

CONSOLE > DATA CHANNELS (12, 24)

L

'PERIPHERAL EQUIPMENT
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CDC CYBER 170 SERIES

RAL
Pﬁgg%‘:SSOR CENTRAL EXTENDED
UNIT MEMORY CORE
STORAGE
(OPTIONAL)
- -
PERIPHERAL PROCESSORS (10, 14, 17, 20) I
'MATRIX /}
DDP
CONSOLE - DATA CHANNELS (12, 24)

L

PERIPHERAL EQUIPMENT

DA3015 1-8



CDC CYBER 170 MODEL 175

INSTRUCTION WORD STACK (60 BITS)

1
] J
] |
L ]
| ]
| J
| |
| ]
| |
| ]
L J
CM CURRENT
INSTRUCTION WORD
— INSTRUCTION
ISSUE
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INSTRUCTION
STACK

-a-»-qb-—a*)

DA3015

/

N

CDC CYBER 170 MODEL 175
PHASED FUNCTIONAL UNITS

BOOLEAN

SHIFT

FLOATING ADD
= = —)
NORMALIZE

g —p -]

MULTIPLY

) — —>)
INTEGER ADD

= —>)

DIVIDE

>

POPULATION COUNT
[ __»

v
INCREMENT

> >
\J



NASA/
'LANGLEY

ROVER
®
ZODIAC.
NASA/ o
HOUSTON d
ALS ¢ TOOS
N\

DA3015

COMMON O/S MODULES
OPERATING SYSTEM GENEALOGY

SCOPE 3. 1;

TCOS

lSCOPE 3.2
SCOPE 3.3

SCOPE 3.4

s3.4.4-NOS/BE

NOS/BE 1.

1-11

SCOPE 3.0

)

!

KRONOS 2

¢ ATS $KRONOS 2.1
[ ] ®
¢ ¢
[ ]
q\\‘ NOS 1.0.0
0x NOS 1.0x

NOS 2.2

?

¢ CHIPPEWA OS

:\\\\\\\\\’
:\;;;;\\\‘\nsmm 1

TSOS

TKRONOS 1 T

SIPROS l

PECOS
'ECS SCOPE ¢

¢ ECOPS ¢

®SMM 4
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SYSTEM LAY-OUT

CENTRAL
MEMORY

e

CMR

CPU

TABLES

/L

EXECUTIVE

CENTZAL MEMD T Y/ ICECSTD

SUBSYSTEM1

SUBSYSTEM2

SUBSYSTEM3

SUBSYSTEM N

<

USER
PROGRAMS

<

DA3015
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PERIPHERAL
PROCESSORS

"MTR

DSD

"POOL
PP

SYSTEM
DISK

C >

SYSTEM
LIBRARY

N



MULTI-PROGRAMMING

MTR
CPU
CMR
Monitor'lets Job in CPU run:
JOB 1 - For CP Time-Slice
- For CM Time-Slice
- Until I/0 Request
- Until Job Completes
JOB 2
JOB 3

JOB N
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200

400

600
1000

CENTRAL MEMORY

CONTROL POINT CONCEPT

CP AREA 1

CP AREA

N

CP AREA 3

CP AREA n

CP AREA n + 1

DA3015

CONTROL POINT AREA

/ EXCHANGE PACKAGE

Y, JOB NAME

/ CPU TIME CM USAGE

/ RMS USAGE MT USAGE

SENSE SWITCHES

EQUIPMENT ASSIGNED

LAST DAYFILE
MESSAGE

CONTROL CARD
BUFFER

RA, FL, ERROR FLAGS

VARIOUS
SO OTHER
N CONTROL
N INFORMATION
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EXCHANGE PACKAGE

CPU

DA3015

53 35 17

P A0 BO
CM RA Al B1
CM FL B2
EM A3 B3
ECS RA A4 B4
ECS FL A5 .B5
MA .Ab6 ' B6
04 A1 | B

. X0

X1

X2

X3

X4

X5

X6

X7

A LK1 B W N O

11

12

13
14
15
16
17
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PERMANENT FILES

DIRECT

— =

INDIRECT
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ANSI

LESSON PREFACE:

OBJECTIVES:

REFERENCES :

PROJECTS:

DA3015

Lesson 2

FORTRAN REVIEW



NEW FEATURES OF ANSI 77 FORTRAN

PARAMETER STATEMENT

BLOCK IF

CHANGES TO THE DO STATEMENT

CHANGES IN ARRAYS

CHARACTER DATA

KEYWORDS IN READ AND WRITE

INTERNAL CHARACTER STRING FILES
DYNAMIC FILE ASSIGNMENT AND INQUIRY
DIRECT ACCESS FILES '

CHANGES IN SUBROUTINE CALLS

GENERIC INTRINSIC FUNCTIONS
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BLOCK IF

IF (CONDITIONAL) THEN

ELSE IF (CONDITIONAL) THEN

ELSE

ENDIF

- o~
2 —CoDE TiUE —
3 /

E13€
/e
2 —C0DE  NOT
glne

3 e
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sl 27

FORTRAN V4 FORTRAN V5
N=4 N=4
M=2 M=2
J=0 e J=0
DO 100 I=N,M DG 100 I=N,M
J=J+1 J=J+1
100 CONTINUE 100 CONTINUE

PRINT *, J . PRINT *,J
RESULTS : RESULTS :

1 0

Using: FTN5,D0=0T....

will give the same results as FTN V4
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CHARACTER DATA

A NEW DATA TYPE THAT ALLOWS THE HANDLING OF CHARACTERS

WITHOUT REFERENCE TO THE UNDERLYING MACHINE REPRESEN-
TATION

WHEN CHARACTER VARIABLES ARE FIRST DECLARED, THE
LENGTH OF THE CHARACTER STRING MUST BE SPECIFIED

OPERATORS ARE
CONCATENATION (//)

SUBSTRING SELECTION (:)



A6

N

P ——
- ‘
4600 cHAs Ld‘/‘f)
= 46

e Az FICA
CHARACTER PERSON(100)*46(SSN*9 SNAME*22 FNAME* 1

4,INIT*1, PERSONS

EQUIVALENCE (PERSON, PERSONS)
e e e ?EC()/?(a Cg/b?-[é ragl CIoh\MJ
OPEN(UNIT=5,FILE="INPUT',RECL=46)

100 READ(5,1000,END= 110)(PERSON(I) I=1,100)
1000 FORMAT(A46) R .
110 IREC=I . . S A AR S e coF
.o - ! 1690 e Cjotoaa yaey,
SSN=FICA ¢ Wv A
J=INDEX (PERSONS,SSN) prfﬁ
IF(J.EQ.0)GO TO 900 -~ {Lg «zrzf‘/
(o fZ/ 7 IF(J.GT.((IREC-1)*46+1)) GO TO 900~ cwﬁ
N /og K=J+9 — Kk (5 sm¥evy gF ss# _
’D'DS SL=J+4+31. L i+ crEar of 9 Valals _
be M=J+45 M 18 seaar cF  FinsT mRe h MR}
SNAME=PERSONS (K: (K+21))  (: (k+er)) 9T ¢l Vo
FNAME=PERSONS (L: (L+13)) sparkeg par ok T #
INIT=PERSONS (M:M) pches vE
N —~—L1 i 27 174 1
7 150 READ)(PERSON, ' (A9,A22,A14,A1)"',END=200) SSN, SNAME, FNAME, INIT
_~~ TTTTIF(SSN.NE.FICA) GO TO 150
;'r/f tte X D ERocd Swmbag 20D
’,7”] l”) QOD @D K i’rz,(/;’v:<x*r' nErct
EE’;&)D X ) A Roar>  £00 1A dH-D
IpUT PEVICE  LHAEZ  STR(A
Peitson . A
. fe@  ST07G
Cop e — OUTPAT T c
| r /O/ht/) V(.;m(/’? el e ks
i _
| Cron CARCUS 36
; ¢
ApeLl =  Blewtd
’ i/?/’JgL../_ = F/V/)M(// //'“'r// // supme
di o0 ] 0 i T B
10 b
[ o Reap (b, ) Cia
/ ; S
— T — 2 (g g>
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I/0 KEYWORDS

READ ,
Ul
s
A¥ P ’}/u
(UNIT=u, FMT=fmt,REC=rec#,END=sl/ERR=sl,IOSTAT=var name)
LO0SMAT = TETIC
WRITE

The first two may be indicated positionally, e.g.:

. READ (u,fmt,END=statement)

= G ERC . GT. (00D suh Jov0  East FEaso . Py ,
eg - e
go ue THECRM gpher Record ARy M ~

w Fnr  Erwee Coce

_ E7r 1 Fete / 7V f,c 7 Gocle
- s /D
£ ( Terv o7, (000) ©°

Reest D SO = ToF

reEC %

G
— - o o
- 2%
~ q‘éé
20
P>
-7‘? 50 T’ EoF 4(’ ‘
?_:!2— 100 _.,J
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DA3015

UNIT = u

STAMDAD
* implying INPUT on READ
OUTPUT on WRITE

an integer expression whose result is 0 - 999,
the tape unit number

a Boolean expression whose value is the display
code file name, left justified and zero filled



FMT = fmt

where fmt may be

DA3015

a statement label pointing to a format statement

a character @expression containing a format
specification '

a non-character array or array element containing
the format specification

an integer variable that has been given the value
of a format statement label wusing an ASSIGN
statement.

* indiéating list directed I/O0

a NAMELIST group name



END = statement label

The program jumps to the statement on end of file.

ERR = statement label

The program jumps here if I/0 returns an error code.
IOSTAT = integer variable
If an error code is returned, this variable will contain

its value.

REC = record number for direct access files

DA3015 2-10



FILE STATUS

THE ATTRIBUTES OF FORTRAN I/O FILES CAN BE SPECIFIED IN TWO
WAYS - IN THE PROGRAM STATEMENT, OR WITH THE OPEN, CLOSE, AND
INQUIRE STATEMENTS. FILE SPECIFICATION IN THE PROGRAM STATE-
MENT IS A CONTROL DATA EXTENSION TO ANSI FORTRAN (FORTRAN-68
HAD NO STANDARD IN THIS AREA)., FILE SPECIFICATION USING OPEN/
CLOSE/INQUIRE CONFORMS TO THE ANSI-77 STANDARD, AND IS THUS
COMPATIBLE WITH NON-CONTROL DATA MACHINES.

EXAMPLES: I/0 ON WILL BE DONE
UNIT 9 . . . . . . . WITH FILE INSTR

OPEN(UNIT=9,ERR=110,FILE="INSTR',STATUS='0LD")

IF THERE IS AN ERROR THE FILE ALREADY
AT OPEN, GO TO STATE- EXISTS
MENT 110 .

CLOSE(9)

UNIT 9 IS DISCONNECTED

DA3015
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|

1



FORTRAN STANDARD DIRECT ACCESS FILES

FORTRAN OPEN/CLOSE statements can be used to specify direct
access I/0. Each record in a direct access file has a record
number. All records must be fixed length. A read or write on
the file specifies the record number, so the file can be
accessed in any order.

DA3015 2-12



EXAMPLE: WV

OPEN(5, FILE='INVREC', ACCESS='DIRECT', RECL

READ (5, 100, REC = 7) WSA
100 FORMAT (1'.....
SEQUENTIAL
FILE
now
reading

this record

all records
are the same

q

length, given

in the OPEN
statement

next read
statement

will access
this record

to read this

to get 'this
record we
have to read
everything
in between
(9 reads)

DA3015

record

(1 statement)

FOR POSITIONING:

REWIND
BACKSPACE
ENDFILE
READ/WRITE

N
|

120
W’
e

>
120
/ characters

/ N
)

( or 12 words

PR
—
g

ACCESS

READ(5,100,REC=6)

FOR POSITIONING:
"REC = " IN
READ STATEMENT,
OTHERWISE POSITION
IS MEANINGLESS



1000

INTERNAL FILES

Internal files allow the programmer to reformat data by moving
it in memory, in particular they are used to translate numeric
data into its character representation and vice versa. There
are two ways to handle internal files:

ENCODE/DECODE

The ENCODE/DECODE statements were non-standard Control Data
extensions to FORTRAN IV which have been retained in FORTRAN 5
for compatibility. ANSI FORTRAN 77 provides a standard for
internal files, so ENCODE/DECODE is no. longer needed and its
use is discouraged.

Standard FORTRAN Internal Files

Rely on formatted READ and WRITE statements, in which the unit
identifier is a block of memory containing character data - a
character variable, array, or substring. Data in this field is
treated as a character string on an external device. If this
is a character array, each element of the array is treated as a
separate record.

Dom — Al

/000
—_—

17 w4
CHrODE (# OF c#I?5 'f{“" p X, £

For AT ( Fro.z, Z7)

DA3015 2
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EXAMPLE:

THE INTERNAL FILE
CONTAINS 20 RECORDS
OF ,10 CHARACTERS EACH

CHARACTER * 10 CARRAY (20)

INTEGER IAR (20)

L] . . .

WRITE (CARRAY, 'I10') IAR

INTEGER DATA
WILL BE WRITTEN....

... INTO THIS ARRAY

DA3015 2-15



SUBROUTINES

SAVE Statement
Indicates that program entities this routine are to be

saved for the next time the routine is called. FTN5 saves
then anyway, although ANSI standard does not require it.

PARAMETER Lists
Alternate returns are indicated by an asterisk.

Each entry point has its own parameter list, and does not
take the parameter list of the main entry point.

The number of actual arguments passed may be less than the
number of dummy arguments in the entry point.

Arrays and character strings within a subprogram may be
given an assumed size using an *,

DA3015 2-16



100

200

ALTERNATE

CALL SUBI1

RETURN POINTS

(a, B ,C, *100, D,*200)

\ \\ |

.

END
SUBROUTINE

RETURN 1

RETURN 2

RETURN
END

W\(\\L |

* = 7)‘»”"”47 AEC za yl)u ﬁo'r’ 70 eyerr £ Co 70

(F ogue gor 1 REmes 2 6o 262

. o
ReTvrrr 1ved & o7 8

DA3015
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N
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GENERIC INTRINSIC FUNCTIONS

- The type of the argument determines the type of the result

EXAMPLE: AMINI1
DMIN1
MINO

May all be replaced by

MIN

DA3015 2-18



CYBER WORD STRUCTURE

59
60-bit word

c1 c2 C3 c4 C5 cé c7 c8 co9 c10

HOLERITH - 10, 6 bit characters

47 o
S| wor used
59 58 )
INTEGER - 59 sign bit
47-0 -value in binary
s
57 48 47 0
"f/”‘ ,.«-/“‘—‘ﬂ_&_\\\\
REAL - 59 sign bit of value /” 47-0 mantissa
58 sign bit of exponent ‘. I
58-48  exponent : ——
ASCII and EBCDIC - 5 12 bit-bytes

DA3015 2-19



RECURSION --
"THE ABILITY TO TALK TO YOURSELF AND GET AN ANSWER"

... BUT DID YOU GET THE RIGHT ANSWER?

DA3015 2-20



Lesson 3

Sample XDMP and Loader Map

LESSON PREFACE:

OBJECTIVES:

REFERENCES :

PROJECTS:

DA3015 3-1



SL0€EYd

9'thu".1f’?i lo=r/a/s/m/0,pw=132, h=0

PROGKAM TFS 737176 0PT=0 FTN S.1+528
1 PROGRAM TFS
2 DIMENSION R(1000)
3
4 (6 THIS PROGRAM DOFS NOTHING -— IT IS FOR USE ONLY IN SHOWING THE
5 c OCTAL. COUE GENERATED BY THE VARIOUS TYPE OF IF STATEMENTS.
6 c
7 An—5.2
8 B=4.3
9 =2.8
10 I= - +
1 lF(A) 100, 110 120 N
12 100 GO TO (110 1’0 120,140,140) ! 1
13 110 IF(C.GT.A) GO 10 140.
14 120 DO 130 J=1,10
15 A=(R+A) /J
16 130  CONTINUE
17 140 uo 150 I=1,1000
18 R(IY=SART(B/C)+]
19 150  CONTINUE
20 STOP
21 END
—-UVARIABL.E MAF-—(L.O=M/A/K)
—NAME ~——ANTIKESS——HLOCK——~—— FROPERTIES TYPE S1ZE~—-REFERENCES~
A 2057R REAL. 778 11 13
B 2060H REAL 8¢ 15 15
c 2061H REAL 9/5 13 18/4
I 2062K INTEGER 10/8 12 17/¢C
N 2043B INTEGER 14/€¢ 15
R 1078 REAL 1000 2 18/5
——PROCEDURES~—(LO=M/A/R)
—NAME ——TYPE~——~——ARGS——CLL ASS—~————| REFERENCES—
SORT GENERIC =~ 1 INTRINSIC 18
—-—STATEMENT LABELS——(L.O=M/A/R)
~LABEL——-ALDRESS———FROPERT TES~————TEF ~~REFERENCES—
100  INACTIVE 12 11
110 32R 13 11 12
120 358 14 31 12 12
130  INACTIVE LO-TERM 16 14/n
140 528 17 12 12 13
150  INACTIVE DO-TERM 19 17/D
1. . PROGRAM IFS 73/176 OPT=0 FTN S5.1+528

4-ENTR§ POINTS-~(L.O=M/A/R)

-~NAME———ADDRESS——ARGS———-—- REFERENCES—-

IFS 5R 4}

1/N0

81/10/12. 16.36.58 PAGE 1

A=ARGI.IST, C=CTRL. OF DO, F=DATA INIT,
R=REAl, S=STORE, U=I/0 UNIT, W=WRITE

15 15/8
18/A
i8 18

D=DEF LINE OF STMT FUNC
A=ACTUAL ARGUMENT

A=ASSIGN STHMT, D=DO STNT,
K=REAl, W=WRITE

81/710/12. 16.36.58 PAGE 2

D=UEFINITION



S1L0€YA

[

(]
rye

[

Los 7

A

==D0 LOOPE--(l.0=M/A/R)

=L ABEL —ADDRE88~~~~PROPERTIES

. . Y e
130 #NO REFB#

150 #NO REF&in XREF
PROGKRAN IFS
OBJECT LISTING.

'

BLOCK ANDRESS LENGTH
8TART. OB 4R
COVE . &H A7H
LITERL.. 75B SiH
FORMAT . 102k On
TEMPS. 1028 1B
AFLST. 103K 1K
JTOAFI.. 104B OB
NAMLST . 104K OR
VARS . 104R 17628
SR, - Q046K OH
SURO. 20668 OB
BUFEK . 2066k ou

OB 110623LGSEESES000005 +

2B

28 00000000000001000000
3B 00000000000000011610

2SR 17225146314631463146
768 60G52631463146314631
778 1722423%1463146314632
100  17215463146314631463
1018 00000000000000000000
101H

103u
103R  000000000000000001.01

6B 6102000007
. 5110000076+
78 10711

to. e

10B 6102000010
S120000077+

517p0p2057 +

11B 104622
5140002060 +

128 " 46102000011
5130000100+
138 10433 °
5160002061 +

14B 6102000012
7160000005
15B 5160002062 +

16B 6102000013
0307000032+
17B 0327000035 +

)
7357176 0OPT=0

INDEX===FROM=====T(
J 14 16
17 19
FTN S.1+4828
IDENT TFS
IFSs TRACE .
FILVEC. BSS 0
ALK 0,1
PLIM 5000
USE LITERL .
CON. CON 1722514631463144631446B
CON S0552631463146314631R
CON 1722423146314631446328
CON 172154631456314631463H
CON 00000000000000000000R
USE FORMAT .
- USE APLST.
AF.1 BSS 0
APL. 0000,CON.+4 -
1JSE T0APL .
USE NAMLST.
USE COvE. -
: LINE 7
SEO B240+7
SAl CON.+1
BX7 X1
SA7 A
I.LINE 8
SRO B2+0+10B
SAQ CON.+2
BXé X2
SA6 R
LLINE 9
SRO B240+11H
sa3 CON.+3
BXé X3
SA6 c
. LINE 10
SRO B2+40+12B
SX6 0+5 '
SAs I
LINE 11
SBO B2+0+13H
ZR X7,.110
. PL. X7,.120 1

LINE 12

(81710712, 16.36.58

OR(~Y-Y-Y-
#* VUY-Y-Y-Y
OR7Y-Y-Y-2Z
0Q=2L%L %1 7%

PABE

3



SL0eYd

206
21k
228

24k
25K
2858
AR
278
30K
31B

32B
328

338

34B

<

S
SH

W

36k
37k
40B
41k
41k

42K
43E
44K
458
45H
48R

478

EnD

OBJECT LISTING.

6102000014
i 7100000005
5110002062 +
. 7211777776
‘37210
146312
21373
15413

346045
63600
0260000025

+

0400000032
0400000035
0400000035
0400000052
0400000052

+++ 4+ e

6102000015
5110002061 +
5120002057 +
35021
24000
0330000052 +

6102000014
7170000001 .

7110000001
7120000012
37021
10600

5160002064 - +

_ ' Zo?

'6102000017///
110002057+

5120002040 +

5170002063

5130002063 +
27303

44706
54710

6102000020
5110002063+
7120000001
36021
10700
54710
5120002064 +
PROGRAM IFS
OBJECT LISTING.

IALNTIITIIL

GL.1

110

1.0
*

-130

723/7176 0OPT=0

SHO

8x0
5A1
8x1
X2

-BX3

AX3
BX4
KX
IX0
Ské
P
B3S
EQ
EQ
EQ
EQ
£Q

BSS
SHO
SA1
SAY
RXO
NXO
MY

BSS
SHO

857
5x1
sx2
X0
BX6
SAG
BSS

SEO
SA1
SAZ
RX2
NXO
SA3
PX3
NX&
FX7
SA7

BSS
SHO
SAl
SX2
IX0
BX7
SA7
SAZ

B2+0+14B
O+5
I
X1+0~3
X1-X0
-X2+X1
73H
~-XInX1
X.5eX0
X4+X5
X0
B&+GI. .1
[})
.110
=120
120
=140
- 140
LINE 13
[¢] .
R2+0+15K
c
A
X2-X3
X0
X0, .140
LINE 14
0
H24+0+168K
g+
O+1
0+12K
X2-X1
X0
nc.o
0
LINE 15
R2+0+17R
A
®
X2+X1
X2
J
X3
X3
X0/Xé
Al
LLINE 16
[
H240+4208B
J
O+1
X2+X1
X0
Al
uc.o
FTN S.1+528

81/10/12.

16.36.58

FPAGE



S1L0€EYA

S-¢

60H
61K
621

63K

640

&5H
&SR

66K

&78

70B

ak

102K
103H
103k
103b
103B
103B

6102000021 -
7170000001

8170002062 +
7110000001

| 7120001750

37021
10600

5160002065 +

6102000022
5110002061+
Si120002060 +
44021
10100
10711
5170000102 +
0100000000
S1300020462 +
27103
24701
34267
24002
10600
S2630001046 +

6102000023
5110002062+
7120000001
346021
10700
$4710
S120002065 +
72312777776
10611

0321000056 +

6102000024
5110000103+

01000000000024000000

6102000025

6102775711
6102000000+

5110000002 +
0100000000

BRIEES™, 1E¥ NG,

-140

.D0O.1

IFS

737176 0OPT=0

ST.
CT.
I7.
oT.
VD.
LC.

BH8
8X7
8A7
8X1
8x2
IX0
BX&
65A6
BSS
SBO
SA1
SA2
FXo
BX1
HxX7
847
K

SA3
PX1
NX7
RX2
NXO
EX6
8Aé6

BSS
SRO
SaA1
SX2
X0
BX7
SA7
SAR
SX1
BX6
SAb&
PL T

SHO

SAl
RJT

SEO
BSS
USE
SHBO
SRO
BSS
SAL
RJ

BGS
USE
RSS
BSS
uss
BSS
BSS
BSS

LINE 17

92+0+218
0+1

|

O+1
0+1750B
X2-X1

X0

ue.1

o LINE 18
B2+0+228
[
B
X2/X1
X0
X1
ST.
=XSART .
J
X3
X3
Xo6+X7
X2
X0
X3+R~1
LINE 19
[¢)
R240+23R
I
O+1
X24X1
X0
Al
nea.t
X2+0-1
X1
A2
X1,.00.1
© LINE 20 |
HE2+04+24K N
AP.1
=XSTOFS. ,24k
LINE 21
R2+0+25K
0
START.
B2+0-2066R
K2+TRACE.
0
FILVEC.
=XQ5KRPV.

FTN S.1+528

EMPS.

QOO0 OO K~D

81/10/12. 16.36.58

PAGE

)
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END
--8TATISTICS—
PROGRAM-UNTT LENGTH 2044B = 1078
S6CH STORAGE USED A2600B = 25904
COMPILE TIME 0.322 SECONDS

0.327 CP SECONDS COMPILATION TIME.

IF8



Lesson 4

POST MORTEM DUMP

LESSON PREFACE:

OBJECTIVES:

REFERENCES:

PROJECTS:

DA3015 4-1



hegin, ,3§1prox
OARGHMENT  NE GAT [V

FIN - 1M (OKMATIV

§,¢

4

),0/00!

FREOK NUMBER 39

7

TRACERGCE INITIATED HY SYSPK AT RELGAS) Al G4 122(111()1 ).
CALTED RY SUKT A1 ADDRESS 3C(2AN7) WITH N A1 180,

INUEFINTTE VALUL Ind QUAD NIAR LN 17 (f
EXCHANGE PACKAGEH . e ”
) p\\l A
— ,\\,\/
P 0 A0 14 (po /#//i§:> (AN) 0000 QOGO OO0 0100 0114
KA 660000 A1 2487 HL 1 (A1 H0AY BXKT FII7 TIID 2P77
FL 14100 A 2640 WD 0 (ALY BOAY BIRT IIIT FIIT TIV6
EM 7007 A3 0 W3 775060 (A3) 00D VOO GEO0 VOO DOLY
KAF 0 A4 1 h4 6 (A4) 0000 0000 0000 0000 0000
FLE 0 A5 221 BS 12520 (At 17:28 5000 0000 0000 0000
HA 2200 A6 10572 R6 12820 (A6) 0000 0000 0600 0000 0514
A7 13110 #7 1 A7) 0000 000D GODO VDO DOOO
X0 4462 4467 0000 0000 0000
X1 &0A7 32387 7777 7777 7777
X2 1777 0000 0000 0000 0000
X3 0000 0OUD DOOO 0OOO VOO0
X4 0000 0000 0000 0000 0000 A
XS 1723 5000 0000 0000 0000 ¢ %
X6 1777 0000 0000 0000 0000 (LY 2 ©
X7 1777 0000 0000 0OOO 0000 VA*fzfo?
(RA) 0004 [000T_&600 0000 0000 @99>v
(RA+1)>  OOVD 00VO ODOO VOO0 0VVO -

A CM DUMP FROM 126 TO 226.
126 61027 77547 61020 00111 51100 00124 01000 02552
130 61020 00011 61000 46000 01000 00373 00110 00111
132 51600 00320 41000 44000 61020 00012 13777 46000
134 51700 00321 61000 46000 61020 00013 71607 77765
136 101466 S1600 00322 46000 71200 00001 71300 000725 F,a 4 2lg=
140 37032 10700 S1700 00323 61020 00014 71607 77765 AN
142 10466 51600 00324 44000 71500 00001 71100 00025 VoL
144 37215 10722 51700 00325 61020 00015 71607 77765
146 51600 00326 71200 00001 71300 00025 37332 10733
150 51700 00327 61000 46000 61020 00016 S1100 00322
152 27401 24604 S1600 00330 61020 00017 S1200 00324
154 27502 24705 S1700 00331 61020 00020 51300 00326
156 27003 24600 51600 00332 (61020700021 14077_41477)
160 51500 00330 41165 446000 1200 00246 41112 35141
162 24401 10144 10711 46000 4 51700 00370 10600 46000 ¢
164 @@mrmrr) (S1560 00271 34245 74 A
166 - 51100 00247 44071 46000. 51200 00330 41702 46000
170 51700 00333 61000 46000 61020 00022 51300 00331
172 14633 41033 S1400 00332 41542 51400 00246 41554
174 35405 24004 10100, 46000 51600 00272 10611 46000
176 51400 00273 01000 00355 51100 00272 35516 24605
200 51200 00247 447462 46000 51300 00330 41773 46000
202 51700 00334 61000 46000 61020 00023 51100 00275
204 01000 02346 00230 00111 61020 00024 71100 00001
206 51200 00321 36721 54720 61020 00025 $1100 00326
210 71200 00001 36021 10700 54710 51200 00327 446000
212 72127 77776 10611 54620 03210 00151 61000 46000
214 61020 00026 51100 00324 71200 00001 36021 10700
216 54710 51200 00325 44000 72127 77776 10611 S4420
220 03210 00145 61000 46000 61020 00027 51100 00322
m 21NN ANNNY . TANDY 107NN BA71N S1INO NNTDT AANIWY

2ZZDUMP
Kz e b &

COPj, 777 (O UM P

DA3015



G10€vYA

13d 4

oopy,Yfimap )
4 : .
) 1 LOAD MAP - QUAL CYHER 1 OAER 3 .5-400 H1/710/716. 17.04.09, PABE 1

FWA OF THE L)AL . 111

CLUA+HY OF < THE -8 O 1000

THANSIFER ANNKESS —— QUAD 127

FROGRAM +NTRY FOINTS —- QLA 127

PHOGRAM AN BLOCK ASSTGNMENTS.

HLOCK ANDRFSS LENGTH FILE NATE - PRUCSSR VER L EVEL HARDWARE COMMENTS
QAHAD 111 2350 1,60 81/10/16 FIN H.1 828 267X I PROGRAMOP T=0
SQRT. 341 32 81 -FTNSLIB 81706705 COMPASS 3.6 526 COMPUTE. THE SQUARE ROOT OF X. OPT=ALIL..
SECONO= 373 13 SL-FTNSLIH  B1/06705 COMPASS 3.6 528 FCLS = SECONI [NTRINSIC FUNCTTON
/5. 100/ 406 302
/AP 10/ 710 17
/ECL.CL/ 727 34
/FCL=ENT/ 763 73
FOR&GYS= 1086 1253 SL-FTNSLIR 81706705 COMPASS 3.6 528 FORTRAN ORJECT LIBRARY UTILITIES.
ouTC= 2331 221 SL-FTNSLTR  8B1/06/0% COMPASS 3.6 52 FORMATTED WRITE FORTRAN RECORD.
WERPVU= 252 14 SL-FTNSLIR 81706705 COMPASS 3.6 528 FCLS ~ ARORT RECOVERY INITIALIZATION
R. 8YsS=18T 2566 70 SL-FTNSLIER  81/06/05 COMPASS 3.6 528 MATH LTHRARY LINK TO ERROR MESSAGE FROCESS
/STP.END/ 2656 1 .
QONTRY= 2657 32 SL-FTNSLIR  81/04/705 COMPASS 3.6 528 FCLS - INITIALIZE FCLS RUN TIME LIYBRARY.
CHMDVE= 2711 266 SL-FTNSLIE 81/04/0% COMPASS 3.4 528 CHARACTER MOVE ANU CONCATENATE
COM10= 3177 17 SL-FTNSLIR 861/7046/705 COMPASS 3.6 508 COMMON CODED J/0 ROUTINES AND CONSTANTS.
FCL=FOL 1216 63 SL-FTNSLIE 81706705 COMFASS 3.6 S28 FCL CAFSULE LOARING
FMTAP= 3301 372 SL-FTNSLIR 81/04/70%5 COMPASS 3.6 S26 CRACK APLIST AND FORMAT FOR KODER/KRAKER.
FORUTL= 4073 165 SL-FTNILIR 81/06/705 COMPASS 3.6 598 FCL MISC. UTILITIES.
GETFIT= 4260 164 SL-FTNSLIB 81/04/05 COMPASS 3.6 528 LOCATE AN FIT GIVEN A FILE NAME.
KODER= 44944 54 SL-FTNILIH  81/06/705 COMPASS 3.6 528 DUTFUT FORMAT INTERPRETER.
EXP . MSG 5320 16 SL-FTNGLIR 81/04/705 COMPASS 3.6 S28 COMMON ERROR MESSAGES FOR EXPONENTIATION.
E. SYSATD= . 5336 1 SL-FTNSLIE 81/06/05 COMPASS 3.6 528 LINK HETWEEN SYS=ATU AND INITTIALIZATION CO
FECMSK= 5337 41 SL-FTNSLIR 81/06/705 COMPASS 3.6 S28 INITIALIZE CONSTANTS.
FLTOUT= 5400 321 SL-FTNSLIE 81/06/05 COMFASS 3.6 52 COMMON FLOATING OQUTFUT COLE
ouTCOM= 5721 211 SL-FTNSLIB 81706705 COMPASS 3.6 528 o COMMON OUTPUT CODE
CFU.S5YS 6132 40 SL-SYSLIK 81/06/708 COMPASS 3.6 498 FPROCESS SYSTEM REQUEST.
RECOVR 6172 146 Sl -SYSL1B 81706708 COMPASS 3.6 498 REPRIEVE INTERFACE
/FOL .COM/ 6360 14
FDL .MM 6374 222 SL-SYSL1R 81706709 COMPASS 3.6 528 FDL. MEMORY MANAGER, INTERFACE.
CMF.ALF 6616 162 SL-SYSIIR 81/0R/18 COMPASS 3.6 52 CMM V1.1 - ALLOCATE FIXED.
CMF .FRF 7000 36 SL-SYSLIR 81/08/18 COMPASS 3.6 528 CMM V1.1 - FREE FIXED.
CMF .GSS 70346 22 SL-SYSLIR 81/08/18 COMPASS 3.6 528 CHMM V1.1 — GET SUMMARY STATISTICS.
CTL$RM 7060 605 SL-SYSI.1R 81/08/19 COMPASS 3.6 528 CRM CONTROILLTING ROUTINE.
CTL$UWR 7665 44 SL-SYSLIR 81/08/1%9 COMPASS 3.6 528 CRM CONTROLLER - WEOX, REWIND
ROCE CPUCPM 7731 $ SL-SYSIL.IR 81/06/17 COMPASS 3.6 498 73706712, 81/06/717. CONTROL POINT MANAGER
FDL..RES 7736 211 SL-SYSLIB 81706709 COMPASS 3.6 528 FAST DYNAMIC LOADER RESTDENT.
CMF.CSF 10147 6 SL-SYSLIE 81/08/18 COMPASS 3.6 528 CHMM V1.1 - CHANGE SPECS FIXED.
CMM.FFA 10155 14 SL-SYSLIR 81708718 COMPASS 3.6 528 CMM V1.1 - FIXED FREE ALGORITHM.
CMM.R 10171 206 SL-SYSLIE 81/08/18 COMPASS 3.6 028 CMM V1.1 - RESIDENT SUBRROUTINES.
CMF.SLF 10377 22 SL.-SYSLIR 81708718 COMPASS 3.6 S28° CMM V1.1 - SHRINK AT LWA FIXED.
ERK$RM 10421 25 SL-5YSLIR 81/08/19 COMPASS 3.6 528 CRM ERROR PROCESSOR ENTRY.
LISTSRM 10444 67 SL-SYSLLIBR 81/08/19 COMPASS 3.6 528 CRM - ALLOCATE SPACE FOR LIST OF FILES
RM$SYS= 10535 S SL-SYSLTH 81/08/19 COMPASS 3.6 528 CRM ~ POST RA+1 REQUEST
1 L.OAD MAP ~ QUAD CYBER 1

OADER 1.5-528 81/10/16. 17.23.29. PAGE 2
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ROGIAM FINIS

767176 0P1-0

PROGRAM FINIS

FIN S.0¢528 AD/11/06. 07.43.12

)
2 IMPLICIT INTEGER (A-2)
J DIMENSION REC (5), ISFIT (35)
4 C
5 C BUILD FILE INFORMATION TABL¢
6 [
7 CALL FILEIS (ISFIT, °“LFN‘, ‘ISFILE’, ‘ORG’, °NEW’, R
8 X 'RT‘, *T°, ‘ML, 35, ‘TL’, 5, ‘CP’, 130, ‘CL’, 1,
9 X ‘MRL’, S0, .
10 . X ‘DP’, 80, 'IP’, 20, ‘MBL‘, 600,
[N ] X 'KT’, *S’, ‘KL’, 10, ‘RKW’, 2, *RKP’', 0, 'EMK’, ‘YES',
12 X ‘KA°, REC (3), ‘KP’, 0, °‘WSA’, REC(1)},
13 X ‘EFC’, 3)
14 CALL OPENM (ISFIT, ‘NEW’)
15 ) CALL FLIDMP (ISFIT)
16 c
17 C COPY SEQUENTIAL FILE 10O INDEXED SEQUENTIAL
18 c .
19 OPEN (1, FILE = ‘CZFILE’)
20 REWIND 1t
21 PRINT «, * WRITE -1S- FILE’
22 100 READ (1, 901, END=200) REC
23 CcaLL PUT (ISFIT)
24 PRINT 902, IFETCH (ISFIT(1), “FP’), IFETCH (ISFIT(1), ‘RL’), REC
28 GO T0 100
26 200 CALL FITOMP (ISFIT)
27 PRINT , * READ -1S- FILE’
28 CALL CLOSEM (JSFIT)
29 CALL OPENM (ISFIT, ‘INPUT’)
Jo 300 CALL GETN (ISFIT)
N IF (IFETCH CISFLIT(1), ‘FP’) .EQ. 0"100™) GO TO 400
32 PRINT 902, IFETCH (ISFIT(8), “FP’). IFETCH LISFIT(1), ‘RL‘), REC
33 GO 10 300
34 400 CONTINUE
3s CALL CLOSEM C(ISFIT)
36 901 FORMAT (5a10) *
37 902 FORMAT (* FP = *, 04. * RL = *, 13, * REC = *, 5A10)
a8 END
--VARIABLE MAP--{L0O:A)
-NAME - - - ADDRESS - -BLOCK--- - - PROPERTIES------- TYPE--------- SI12¢€
ISFIT 3068 INTEGER as
REC 3018 INTEGER 5
--PROCEDURES  +10:A)
-NAME - - - - - 1(PE ------- ARGS------ CLASS----- -NAME------ TYPE-------- ARGS------ CLASS-----
CLOSEM { SUBROUT INE IFETICH INTEGER 2 FUNCTION
FILELS 41 SUBROUT INE OPENM 2 "SUBROUT INE
FITDMP 1 SUBROUT INE PUT 1 SUBROUTINE
GETH ' SUBROUT INE

PAGE

t
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PROGRAM FINIS 16/176 OPr1:=0 FIN 8. 0578 80/11/06. 07 .43.12 PAGE 2

SSTATEMENT LABELS- (LO:=A)

-LAREL - ADDRESS- - - -PROPERVIES----DEF -LABEL -ADDRESS- - - - - PROPFRTIES - -DEF
100 228 22 400 628 24
200 358 26 01 1468 FORMAT a6
300 458 30 902 1508 FORMAT a7

--ENTRY POINTS--(L0OsA)
-NAME - - - ADDRESS - -ARGS - - -

o> FINIS 58 ()
--1/0 UNITS--{10:4)
~NAME - - - PROPERTIES-------------

1APE Y AUX/FMI/SEQ

- STATISTICS--
PROGRAM-UNIT LENGTH 3518 = 233
SCM STORAGE USED 60700B * 25024

COMPILE TIME 0.040 SECONDS



sLogwd

LOAD MAP - FINIS CYBER LOADER 1.5-52R AN/ 11/06. 07.43.1%. PAGE ]

Fwa OF THE LOAD [RR

LWa*y OF THE LOAD 15461

TRANSFER ADDRESS -- FINIS 116

PROGRAM ENTRY POINITS -- FINIS 116

PROGRAM AND BLOCK ASSIGNMENTS.

BLOCK ADDRESS  LENGTH FILE DATE PROCSSR VER LEVEL HARDWARE  COMMENTS

FINIS 1 351 LGO 80/11/06 FIN 5.0 528 767X 1 PROGRAMOPT 20

/05.10./ 462 300

/apr.10./ 762 17

/EcL.C./ 1001 34

JECL=ENT/ 1035 73 .

FORSYS:= 1130 1256 SL-FINSLIB 80/09/26 COMPASS 3.6 330 FORTRAN OBJUECT LIBRARY UTILITIES.

pcs 2406 260 SL-FINSLIB 80/09/26 COMPASS 3.6 530 FORMATTED READ FORTRAN RECORD.

OPEN: 2666 1t SL-FINSLIB 80/09/26 COMPASS 3.6 530 FCLS - EXECUTE FORTRAN OPEN STATEMENT.
QuICs 2677 221 SL-FINSLIB 80/09/26 COMPASS 3.6 530 FORMATTED WRITE FORTRAN RECORD.

OUTF = 3120 230 SL-FINSLIB 80/09/26 COMPASS 3.6 330 LIST DIRECTED OUTPUT CONTROL

QSRPV= 3350 14 SL-FINSLIB 80/09/26 COMPASS 3.6 530 FCLS - ABORT RECOVERY INITIALIZATION
REWIND= 3364 55 SL-FINSLIB B0/09/26 COMPASS 3.6 530 POSITION FILE AT BEGINNING-OF - INFORMATION.
/STP.END/ 34414 1

QSNIRY = 3442 32 SL-FINSLIB 80/09/26 COMPASS 3.6 330 FCLS - INITIALIZE FCLS RUN TIME LJIBRARY.
CHMOVE » 3474 254 SL-FINSLIB ©80/09/26 COMPASS 3.6 5130 CHARACTER MOVE AND CONCATENATE

COM10= 3750 17 SL-FINSLIB 80/09/26 COMPASS 3.6 530 COMMON CODED 1/0 ROUTINES AND CONSTANTS.
£CA= 37167 122 SL-FINSLIB 80/09/26 COMPASS 3.6 530 FCLS - ENCODE CHARACTER ARGUMENT.

FCL=FDL 411 63 SL-FINSLIB 80/09/26 COMPASS 3.6 530 FCL CAPSULE LOADING

FECMSK= 4174 41 SL-FINSLIB 80/09/26 COMPASS 3.6 530 INITIALIZE CONSTANTS.

FMIAPS 4235 572 SL-FINSLIB 80/09/26 COMPASS 3.6 S30 CRACK APLIST AND FORMAT FOR KODER/KRAKER.
FORUTL = 5027 165 SL-FINSLIB 80/09/26 COMPASS 3.6 S30 FCL MISC. UTILITIES.

GETFIT:= 5214 164 SL-FINSLIB 80/09/26 COMPASS 3.6 S30 LOCATE AN FIT GIVEN A FILE NAME.

INCOM= 5400 174 SL-FINSLIB 80/09/26 COMPASS 3.6 510 COMMON INPUT FORMATTING CODE

KODER* 5574 654 SL-FINSLIB 80/09/26 COMPASS 3.6 530 - OUTPUT FORMAT INTERPRETER.

KRAKER= 6450 566 SL-FINSLIB 80/09/26 COMPASS 3.6 530 PROCESS FORMATTED FORTRAN INPUT.

LhouT = 7236 332 SL-FINSLIB 80/09/26 COMPASS 3.6 530 LIST DIRECTED OQUTPUT FORMATTING

ouTCOM= 7570 211 SL-FINSLIB 80/09/26 COMPASS 3.6 530 COMMON OUTPUT CODE

SYSAlD= 10001 t SL-FINSLIB 80/09/26 COMPASS 3.6 530 LINK BETWEEN SYS=AID AND INITIALIZATVION CODE.
CMC: 10002 16 SL-FINSLIB 80/09/26 COMPASS 3.6 530 FCLS - COMPARE MULTIPLE CHARACTER.

FLTIN: 10020 156 SL-FINSLIB 60/09/26 COMPASS 3.6 530 COMMON FLOATING INPUT CONVERTER. .
FLIOUTs 10176 321 SL-FINSLIB 80/09/26 COMPASS 3.6 530° COMMON FLOATING OUTPUT CODE

BCI: 10517 12 SL-FINSLIB 80/09/26 COMPASS 3.6 530 . FCLS - BURST COLLATE TABLE.

CCM: 10531 61 SL-FINSLIB 80/09/26 COMPASS 3.6 530 FCLS - COLLATED COMPARE MANAGER.

1CcC: 10612 21 SL-FINSLIB 80/09/26 COMPASS 3.6 530, FCLS - INITIALE2E CHARACTER COMPARE.

Dcc: 10633 176 SL-FINSLIB 80/09/26 COMPASS 3.6 S30 FCLS - DYNAMIC COLLATED COMPARE.

CPU.CPM 11031 S5 SL-SYSLIB  80/02/19 COMPASS 3.6 518 79/05/10. 80/02/18. CONTROL POINT MANAGER PROCE
CPl) MVE 11036 64 SL-SYSLIB  BO/09/02 COMPASS 3.6 528 MOVE BLOCK OF DATA.

CPU._SYS 11122 40 SL-SYSLIB  80/09/02 COMPASS 3.6 528 PROCESS SYSTEM REQUEST.

CMF ALF 11162 162 SL-SYSLIB  80/10/01 COMPASS 3.6 528 CMM Vi.1 - ALLOCATE FIXED.

cMu ClaA . 11344 105 SL-SYSLIB  80/10/01 COMPASS 3.6 528 CMM V1.1 - CHANGE INTERNAL AREA.

CHi CSF 11491 6 SL-SYSLIB  80/10/0t COMPASS 3.6 528 CMM V1.t - CHANGE SPECS FIXED.

CMF DOE 11457 17 SL-SYSLIB  80/10/01.COMPASS 3.6 528 CMM V1.1 - DELETE OVERFLOW ENTRY.

CHMM FFA 11476 14 SL-SYSLIB  80/10/01 COMPASS 3.6 528 CMM U1 t - EIXEN FOFF A1 ~NDITLM
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LOAD MAP - FINIS

WRITE -15- FILE

fP

" 4w e o

0020
0020
0020
0020
0020
0020

.'S.

0020
0020
0020
0n20
0020
0020

BLOCK ADDRESS
CMF . FRF 11512
CMM_GDA 11330
CMF .GOS 11602
CMF GSS 11675
CMM MEM 11717
CMM _POA 11726
CMF . POE 12056
CMM R 12100
CMF . SLF 12306
CIt SRM 12330
CTLSHWR 12769
CIRL3AA 13024
ERRSRM 13172
LISISRM 13217
RMZSYS+ 13306
RMSX 13313
FILESAA 13315
/DL .COM/ 13333
FOL .RES 13347
FDL . MM1 13560
RECOVR 14002
FITSCOM 14170
ERSPROC 14733
OPNSCLS 15030
PUT 15116
GEIN 15135
PLSTSRM 15151
RMSILD 15257
RAMSSTUF 15266
F1T1DMP 15410
crLsieL 15434
. 134 CP SECONDS .

RL * 40 REC »

Rl = 50 REC =

RL = 45 REC =

Rl + 40 REC =

Rl = 40 REC =

RL = 45 REC =

FILE

Rl * SO0 REC =

Rl * 40 RIC =

Rl = 45 REC =

A+ 4% REC =

RI + 40 REC «

Rt s+ 40 REC =

LENGTH

FILE DATE

36 SL-SYSLIB  80/10/01
32 SL-SYSLIB  80/10/01
73 SL-SYSLIB 80/10/01
22 SL-SYSLIB  80/10/01

7 SL-SvysiLiIB 80/10/01
130 StL-SySLIB 80/10/01

22 SL-SvySLIB
206 SL-SysLiIB

80/10/01
80/10/01

22 SL-SYSLIB  80/10/01
435 SL-SYSLIB  80/10/02
44 SL-SYSLIB  80/10/02
141 SL-SYSLIB  80/10/02
25 SL-SySLiB 80/10/02
67 SL-SYSLIB  80/10/02
S SL-SvySLIB 80/10/02

2 SL-SysL)B

80/10/02

16 SL-SYSLIB 80/10/02

14

211 SL-SYSLIB  80/10/02
222 SL-SYSLIB  80/10/02
166 SL-SYSLIB 80/10/06
543 SL-BAMLIB  80/10/02
75 SL-BAMLIB  80/10/02
66 SL-BAMLIB  80/10/02
17 SL-BAMLIB  80/10/02
14 SL-BAMLIB  80/10/02
106 SL-BAMLIB 80/10/02
7 SL-BAMLIB  80/10/02
122 SL-BAMLIB  80/10/02
24 SL-BAMLIB  80/10/02
25 SL-SySLIB 80/10/02

MAMMAL
8I1RD
MAMMAL
FISH
MAMMAL
BIRD

BIRD
MAMMAL
BIRD
HAMMAL
FISH
MAMMAL

CYBER LOADER 1.5-528

<
~
2

PROCSSR

COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS

W wwwwwwwwwwwwww
oo OO0 D

COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS
COMPASS

W W wwwww
o000

343008 CM STORAGE USED

LION
DUCK
SEAL
SHARK
WHALE
PENGUIN

N oo oo W

DUCK
LION
PENGUIN
SEAL
SHARK
WHALE

- = NN =W

LAND

LEVEL HARDWARE

528
528
528
528
528
528
528
528
528
528
528
528
528
528
528
528
528

528
528
528
328
528
528
528
528
528
528
528
528
528

AIR LAND WATER

LAND WATER
WATER
WATER
LAND WATER

AIR LAND WATER
LAND LAND WATER

LAND WATER
LAND WATER
WATERWATER
WATERWATER

AN/ 11/06.

COMMENTS

CMM
CHMM
CMM
CMM

CMM
CMM
CMM
CHM
CRM
CRM
CRM
CRM
CRM
CRM

CRM

vi.
ve.
vi.
Vi

vi.
V1.
Vi,
V1.

- .- - -

07.43.15 PAGE 2

FREE FIXED.

GENERAL OVERFLOW ACTION.
GET OVERFLOW STATISTICS.
GET SUMMARY SIATISTICS.

PROCESS OVERFLOW ACTION.
PUSH OVERFLOW ENTRY.
RESIDENT SUBROUTINES.
SHRINK AT LWA FIXED.

CONTROLL ING ROUTINE .

CONTROLLER - WEOX, REWIND
CONIROLLER - ADVANCED ACCESS.
ERROR PROCESSOR ENTRY.

- ALLOCATE SPACE FOR LIST OF FILES
- POST RA*1 REQUEST

FTN INTERFACE (FILEIS,FILEDA, FILEAK)

FAST DYNAMIC LOADER RESIDENT.

FOL MEMORY MANAGER INTERFACE.

"REPRIEVE INTERFACE

INTERFACE (IFETCH,STOREF ,SETFIT)
INTERFACE ERROR PROCESSOR
INTERFACE (CLOSEM,OPENM)
INTERFACE (PUT)

INTERFACE (GETN)

CRN
CRM
CRM
CRM
CRM

CRM
CRM
CRM
CRM

FIN
FIN
FIN
FIN
FIN

FIN
FIN
FIN

INTERFACE (SETUP COMMON PARAMETERS)
INTERFACE (SETUP PARAMETER REGISTERS)
INTERFACE (FITDMP)

CONTROLLER - LABEL PROCESSING.

13 TABLE MOVES

FIN -{S- - PAGF 4



sL0EvYd

STATISTICYS rO% FILE ISFILE
ORGANIZATIDON---~--~-~ 15
CREATION DATE------ BD/41/06.
DAVE DF .aS. C.OSE- 8D/11/06.
TIME DOF 1AS <C105c- D7.43.18.

FILE 1S NOT ™;PPED
COLLATION IS STANDARD

PRIMARY KEY INFDRMATIDN
STARTING WORD POSITIDN ------ 2
STARTING CHARACTER PDSITION - 0
TYPE -~ CDILLATED SYyMBODLIC
LENGTH IN CHARACTERS -------- 10

MAXIMUM RECORD 5128 SO
MINIMUM RECURD S12§ 35

TOTAL TRANSACTIDNS

NUMBER OF PUTS ------ 6
NUMBER OF GETS ------ 4]
NUMBER Of DELETES --- O
NUMBER DF REPLIACES -- O
NUMBER Or GEINEKTS -- 6
ClD CALLS ¥DR FILE
NUMBER OF RtADS ----- 3
NUMBER Df WHITES ---- 4
NUMBER DI RECALLS --- D
NUMBER OF REWRITES -- 2
NUMBER OF BLOCKS------- 3
NUMBER OF EMPTY BLDCKS- D
BLOCK SIZE IN PRUS----- 2

NUMBER OF DATa RICORDS- &

FILE LENGTH IN PRUS 8
NUMBER OF INDEX LEVELS IN USE 1



glLogxd

CRMEP 1 0.RU.

RM NOTE 100G, ON LFN ISFILE

RM NOTE
0

(4]

0

(V]

0
000000
0000000000
0
000417
o
000000
(1)

ot

0

1

(V]
00000036
000000
0

[1]1]
000000
000000
o

V]

[+]

120
0411
000000
000

3

1

RM NOIE
0

0
(4]
0
0

000000
0000000000
(]

000417
0
000000
0

o1

V]

1

0
000000736
nnnooo

/]

00
00n000
000000

0

[0}

(4]

100i) ON LFN ISFILE

aSCl|
BAL
8BH
BCK
BFF
BFS
8N
81
BIF
88f

EfC
EMK

1000 ON LFN ISFILE

ASCHI
BAL
BBM
BCK
BFF
BFS
BN
[:}
BZF
[:1:13
cor
CF
cL
(o]}
CMPLT
CNF
cP
cPa
(o]
nc
DCA
pci
DFc
prLG
Dk 1

FILE OPENED
F1T1 pump

(4]

0000000001

000

n00

000000

1

0

00000062

17177177117

]

3

020

0

36

033462

0

0

00000043

00000000

120000

00000000

024

000

000414

012

0

(0]

0000

'

000000

00

F1T1 DUMP
0
0000000001
000

000
000000

1

1]

00000062
1771771711717
[}

3

020

0

36

032054

o

o
00000043
00000000
120000
00000000
024

000

000414

012

(FIT AT 000417)

€0
EOIwWA
ERL
ES
(33
EXD
FF
FL
FLM
FNF
fO
P
P8
FI1S
Fw8
Ful
HB
HL
HMB
HRL
iBL
1P
IRS
Ka
KL
KNE
KP
KR
KT
LA
LAC

(FIT AT 000417)

t0
EOIWA
ERL
ES
Ex
EXD
FF
FL
FLM
FNF
FO
FP
FrB
F1S
FwB
FWl
HB
HL
HMB
HRL
1BL
1P
IRS
KA
KL

00000000
) 0

11230611140500
000000

o1

00

o1

o1

00000036

2

o0

000000
00002354
000000000000
000

00000000
00000043
00000062

00

0

o
[%]

©
ONOO==0-0

000000

00000000
0
11230611140500
000000
01

00

ot

01
00000036
2

[s10}
000000
00002354
000000000000
000
00000000
00000043
00000062
00

1]

03

-0 -0

80/11/06.

0
00000000
00
00000000
0002
0000000000
0

0

00

0002
00000000
01

03

0

(1]

]

00

]

1]
00000005
00

]

1]

(12}
0000000000
D]

- 00000412
000000
00000000000000

0
00000000
00
00000000
0002
0000000000
]

0

0o

0002
00000055
o1

03

1]

o

o

00

V]

0
00000005
00

0

0

0l
0000000000

......... FIN -1S- - PAGE

07.43.19.

PM
PNO
POS
PTL
RB
RC
RDR
REL
RKP
RKW
RL
RMK
RT
S8
SBF
SoS
SES
SoL
SPR
T
TRC
uLp
vF
VNO
WA

6



SL0EYd

oL-%

NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
MOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE
NOTE

1002
1003
1004
1005
1006
1007
1033
1010
1001
1008
1002
1003
1004
1005
1006
1007
1033
1010

120 OP
0411 DVI
000000 DX
000 EC1

3 EFC

1 EMK

LFN ISFILE
LFN ISFILE
LFN ISFILE
LFN ISFILE
LEN "ISFILE
LFN ISFILE
LFN ISFILE
LFN ISFILE
LFN ISFILE
LFN ISFILE
LEN ISFILE
LFN ISFILE
LFN ISFILE
LEN ISFILE
LFN ISFILE
LFN ISFILE
LFN ISFILE
LFN ISFILE

FILE CLOSED

0 KNE
00 KP
0000 KR
KT
000000 LA
00 LAC

NUMBER OF INDEX LEVELS '

e+ +NUUMBER OF
*«+NUMBER OF
*--NUMBER OF
«=<NUMBER OF
¢+ *NUMBER OF

-+ 10TAL
FILE OPENED
GETN REACHED
FILE CLOSED

GETS THIS OPEN

PUTS THIS OPEN

REPLACES THIS OPEN

DELETES THIS OPEN

GET NEXTS THIS OPEN
DISKAREAs e 512

Eol

NUMBER OF INDEX LEVELS '

e« «NUMBER OF
«++<NUMBER OF
*««NUMBER OF
*++NUMBER OF
*++NUMBER OF

s+ JOTAL

GETS THIS OPEN

PUTS THIS OPEN

REPLACES THIS OPEN

DELETES THIS OPEN

GET NEXTS THIS OPEN
DISKAREA® e 312

WORDS

WORDS

[-X-N-N- -

[ E-N-N-N-]

1

o

00

2

0
000000

OoRG
OvVFf
pC

PEF
PKA

0 WPN

00000412 WSA
000000 XxB8S
00000000000000 XN

FIN -1S- - PAGE

7
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Ll=¥%

.PROC,FTNIS.INP=~DATA.
ASSIGN,MS,0UIPUT.

COMMENT. THIS HANDOUT PREPARED BY -
COMMENT . JOHN S. FOX

COMMENT . PRODUCT SET FIELD SUPPORT
COMMENT . CONIROL DATA CORP.
COMMENT . SUNNYVALE, CALIFORNIA
COMMENT . BANNER. 1H

NOTE ,QUTPUT ,NR./XEROX 1

GET.CZFILE.
FINS, I = INP REW.
PURGE , ISFILE/NA.
RETURN, ISFILE.
DEFINE. ISFILE.
LDSET . MAP=SB.

1GO.

FLSTAT, ISFILE.
CRMEP,LO.RU.
REWIND.FINIS.

COPYSBF .FINIS,OUTPUT.
DAYFILE.FR:=ASSIGN.
.DATA

C
c
Cc

[Nz XKz}

PROGRAM FTNIS
IMPLICIT INTEGER (A-2)
DIMENSION REC (5), ISFIT (35)

BUILD FILE INFORMATION TABLE

CALL FILEIS C(ISFIY¥, *LFN‘, ‘ISFILE’, 'ORG’,
‘RT’, ‘T, °‘HL’, 35, *TL’, S, ‘CP’, 30.

‘MRL’, 50, .
‘opP’, 80, ‘1P, 20, ‘MBL’, 600,

X 3 3 X > X

‘EFC’, I}
CALL OPENM (ISFIT, °NEW’)
CALL FLTOMP (ISFIT)

COPY SEQUENTIAL FILE TO INDEXED SEQUENTIAL

OPEN (1, FILE = *CZFILE’)

REWIND 1

PRINT +, * WRITE -1S- FILE’
100 READ (1, 901, END:=200) REC

CALL PUT (ISFIT)

PRINY 902, IFETCH (ISFIT(1)}, *FP’), IFETCH (ISFIT(1),

GO 10 100
200 CALL FITDMP (ISFIT)
PRINT s, * READ -1S- FILE’
CALL CLOSEM (ISFIT)
CALL OPENM (ISFIT, ‘INPUT’)
300 CALL GEIN (ISFIT)

......... FIN -IS- -/

‘KT’, *S’, ‘KL’, 10, °RKW’, 2, ‘RKP’, O,
‘KA*, REC (3), °‘KP’, O. ’‘WSA‘’, REC(1),

‘CL*

"EMK’,

‘NEW’,

IF CIFETCH (ISFIT(1), *FP’) .EQ. 0"100") GO TO 400

PRINT 902, TFETCH (ISFETEY), "FP’), TFETCH (ISFLT(1),

G0 10 300
400 CONTINUE

CALL CLOSEM (ISFIT)
901 FURMAT (5A10)

902 FOHMAT (° §P » *, 04, * RL ¢ *, |3, * REC = '

£nn

5A10)

‘YES’,

‘RL’), REC

'RL’). REC

FIN -1S- - PAGE



S10€EYA

L=y

PART AL

. 10.
. 10.
RN
.1
.
it
.1t
RN
R
.
.12,
12
2.
12
.13,
.13
.13

DAYFILE. 80/11/06. 07.4:.20.°07.43.10+ PAGE

ASSIGN,MS, 0UTPUT.
MS. ASSIGNED TO OUTPUT.
COMMENT. THIS HANDOUT PREPARED BY -

.COMMENT . JOHN S. FOX

COMMENT . PRODUCT SET FIELD SUPPORT
COMMENT . CONTROL DATA CORP.

.COMMENT . SUNNYVALE, CALIFORNIA

COMMENT _BANNER. H
NOTE ,QUTPUT NR./XEROXt  ......... FIN -IS- -/

.GET.C2FILE.

FINS,1=22CCLAB.REW.
60700 SCM STORAGE USED.
0.042 CP SECONDS COMPILATION TIME.

.PURGE , ISFILE/NA. .

RETURN_ ISFILE.
DEF INE, ISFILE.

.LDSET MAP=SB.
.LGO.

END FINIS
52600 MAXIMUM EXECUTION FL.
.062 CP SECONDS EXECUTION TIME.

CFLSTAT, ISFILE.
.CRNEP,LO,RU.
.REWIND,FINIS.
.COPYSBF FTNIS,OUTPUT.

EOl ENCOUNTERED.

.DAYFILE,FR=ASSIGN.

1
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XEDIT 3.1.00

77 p50

1 FTN 5.1+587

PROGRAM P

DO=—
/-FI
FTNS

RaRuIE N S RS R O

21 1418

23 150

26 140
28 170
30 180
2 1000
33 1201

34 100z
35 1003

--VARIABLE MA
—NAME——-ADDR

I

J
27

DA3015

B4/08/28. 16.47.09 PAGE 1
INSCH 747176 OPT=0sROUND= A/ S/ M/-Ds-DS
LONG/-0T 1 ARG=-COMMON/-FIXEDs C5= USER
XEDsDB=-TB/-SB/-SL/ ER/-ID/-PMD/-ST:PL= 50@@
1 I=SBINSCH2y L=LIST PW=B5s OPT=0.

PROGRAM BINSCH(INPUT: TAPES=INPUTyQUTPUTy TAPESL=0OUTPUT» TAPE1D)
CHARACTER NAMDAT*9sNAME*:93:STARS*10, SSN*9
CHARACTER NTABR(10@)*29:NTARR*2900
EQUIVALENCE (NTAEB:NTABB)

DATA NAMDAT /' NAME IS '/
DATA STARS /7 ¥%¥%*%%X%%%"/
DATA I /1/

READ(13, 1000,END=110} NTAB(I)
I=I+1

IF(I.GT. 108 GO TO 186

GO TO 120

IF(I.EQ.1)GO TOo 170

I=I+1

DO 120 J=I.100
NTAR(J)(1:10)=8TARS
READ(S, 1083+ END=150)SSN
I=INDEX (NTABE,SSN)
IF(I.EQ.0)GD TO 160
I=((I-1)/29)+1
NAME=NAMDAT//NTAB(I)>(11:29)
WRITE (44 1200 )NAME

GO TO 130

CaLL FITDMP(TAPE1D: TAPELID®")
caLL XXX

STOP "FIT DUMP TAKREN?
NAME=8STARS//5TARS

GO TO 140

WRITE(4s1001)

STOP

WRITE(Ss1002)

STOP

FORMAT (AZ9)

FORMAT (’NO DATA ON TAPE1@’)
FORMAT (OVER 180 RECORDS ON TAPE1@’)
FORMAT (A9)
END
P——(L0O=A)
ESS —-BL(CK=———— PROPERTIES-—-———— TYPE-———————— SIZE
7108 ' INTEGER
711B INTEGER




&AMDAT 240 CHAR*9

NAME 241B CHAR%29
NTAE 2460 EaV CHAR*29 108
NTABE 246P EaV CHAR*Z92@
SEN 2458 CHAR»*9
STARS 244P CHAR*1@
TAPE1Q 713B *S¥ REAL
1 FTN 5.1+587 B4/0B/28. 16.47.09 PAGE 2

PROGRAM BRINSCH 74/176 OPT=0,ROUND= 4/ S/ M/-Ds-DS
——PROCEDURES—~(L0O=4)

—NAME~—~—~— TYPE ARGS CLASS————=
FITDMP 2 SUBROUTINE
INDEX INTEGER 2 INTRINSIC
XXX u}

SUBROUTINE

——-STATEMENT LABELS--(LO=A)

-LAREL -ADDRESS———~~ PROPERTIES————DEF
120 238 8
11@ 37e 12
120 INACTIVE DO-TERM 15
1302 40P 16
140 77B 21
158 12 23
160 1108 26
178 113B 28
180 1178 30

1000 1378 FORMAT 3z
1001 1418 FORMAT 33
1002 145R FORMAT 34
1003 15:B FORMAT 35

—-ENTRY POINTS-~(LO=4)
—NAME—~-ADDRESS-—-ARGS——-

BINSCH 228 2

==I/0 UNITS=--(LO=A)
-NAME—-— PROPERTIES

TAPEIB® FMT/SE®
TAPES FMT/SE®Q
TAPEG FMT/SEQ

77

DA3015 4-14



DA3015

P55
-—STATISTICS—-
PROGRAM-UNIT LENGTH

5CM STORAGE USED
COMPILE TIME

END OF FILE
77 end
LIST IS A LOCAL FILE
AEE @. 4B5UNTS.
/

714B = 460
L26BRE = 25984
@. 428 SECONDS
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XEDIT 3.1.00

7?7 P55

S

1 LOAD MAP - BINSCH CYBER LOADER 1.5
FWA OF THE LOAD 111
LiWA+1 OF THE LOAD 14445
TRANSFER ADDRESS —-- BINSCH 133
PROGRAM ENTRY POINTS -- BINSCH 133

*¥¥k¥%%%%% ERROR SUMMARY

NE41@@/// UNSATISFIED EXTERNAL REF —— XXX

PROGRAM AND BLOCK ASSIGNMENTS.

BLOCK ADDRESS  LENGTH FILE DATE PROCSSR VER LEVEL He
BINSCH 111 714 LGO . B4/0B/28 FTN 5.1 587 7¢
SYSAID= 1025 1 SL-FTNSLIE 84/@7/19 COMPASS 3.6 587
DE.
JFCL.C./ 1026 26
. /STP.END/ 1064 1
/05.10.7 1065 - 322
@SNTRY= - 1407 31 SL-FTNSLIB B84/@7/19 COMPASS 3.6 587
CHMOVE= 1440 274 SL-FTNSLIP B4/@7/19 COMPASS 3.4 587
/FCL=ENT/ 1734 75
COMIO= 2031 17 SL-FTNSLIE 84/@7/19 COMPASS 3.6 587
pDCC= 2050 177 SL-FTNSLIE B84/@07/19 COMPASS 3.4 587
FAR= 2247 7@ SL-FTNSLIP 84/07/19 COMPASS 3.6 587
FAS= 2277 16 SL-FTNSLIE 84/@7/1%9 COMPASS 3.6 587
FCD= 2315 27 SL-FTNSLIP B4/@7/19 COMPASS 3.6 587
FCL=FDL 2337 63 SL-FTNSLIB B84/@7/19 COMPASS 3.6 587
FECMSK= 2427 41 SL-FTNSLIP B4/@7/19 COMPASE 3.6 587
FEIFST= 2463 3 SL-FTNSLIB 84/07/19 COMPASS 3.6 587
FLTIN= 2466 156 SL-FTNSLIE 84/@7/19 COMPASS 3.4 587
FLTOUT= 2644 327 SL-FTNSLIE 84/07/19 COMPASS 3.4 587
/AP.10./ 3173 17
FMTAP= 3212 676 SL-FTNSLIE B4/@7/19 COMPASS 3.6 587
FORSYS= 4110 1564 SL-FTNSLIP B84/@7/19 COMPASS 3.6 587
FORUTL= 5674 200 SL-FTNSLIE 84/@7/19 COMPASS 3.6 587
GETFIT= 6074 200 SL-FTNSLIE B4/07/1%9 COMPASS 3.6 587
PTOR
INCOM= 6274 173 SL-FTNSLIB B4/07/19 COMPASS 3.4 587
INDEX= 6447 111 SL-FTNSLIE B4/@7/1% COMPASS 3.6 587
INPC= 6600 261 SL-FTNSLIB 84/@7/19 COMPASS 3.6 587
KODER= 7061 710 SL-FTNSLIB 84/B7/19 COMPASS 3.6 587
, KRAKER= 7771 576 SL-FTNSLIE 84/@7/1% COMPASS 3.6 587
ouTC= 18567 230 SL-FTNSLIE 84/07/1% COMPASS 3.4 587
DA3015 OUTCOM= 11017 211 SL-FTNSLIE 84/07/1%9 COMPASS 3.6 587
GSRPY= 11230 14 SL-FTNSLIE 84/@7/19 COMPASS 3.6 587

77

DA3015 4-16



DA3015

1/1of$rm/

77 n-10

77 P21

LOF$RM

ENTRY

FDL.ULC
FDL=PCU
FDL.ROS
FDL.CGD
FDL.UGD
FDL=GGD
FDL=8GD

——> | OF$RM

7?7 end
MLIST

AER

/

RM$PLL
RM$PL

RMPS$FE
RM$PLE
CMMX. AA
OFCT$RM
RM&CIO
RM$RCLA
CHWR$RM
MOVE$RM

12544

ADDRESS

12160
12165
12202
12205
12232
12361
12533
12544
12545
125351
12365
12632
12636
12645
12647
12661
12667
12675

IS A LoCAL FILE

1.815UNTS.

CTL$RM

~ PROGRAM

CTL$RM




weditszzzdume
XEDIT 3.1.00

?? P35

EXCHANGE PACKAGE.

P @ AD 130 PO 2
RA 332100 Al 311 B1 1
FL 25000 AZ 22153 B2 21761
EM 7007 A3 11424 B3 11422
RAE @ A4 22150 B4 2147
FLE @ AS 1041 PS5 22222
MA 1000 A6 12645 B6 11403
A7 1041 B7 2
X0 0000 PPOD DEO@ OOP1 1422
X1 QDPD POPC PPOD COPD POOD
Xz 000P POVE PORD VOPD PROD
X3 4100 0201 DOOD 4300 1024
X4 0000 P4D1 DPOQ VOOZ 1707
X5 000 PEOP POPE 0RO POOD
X4 0000 000D DPO? 0EOD QO03
X7 0200 0000 DODO DPOD PO
(R&)  oo01 [to0z 17p0 ooow oooo
(RA+1) 0D0P DOOD VOO0 PQPD POOD
4 CM DUMP FROM 157 TO 257.
156 51700 01022 72167 77776
160 23310 00171 461000 446000
162 01000 02303 00170 O@111
164 01000 01446 00170 00111
166 36021 10700 54710 46000
170 10611 54620 03210 BO161
172 D100 D4614 Q0200 BO111
174 01000 P6472 DDZ10 BO111
176 61020 PO@22 13111 37061
200 61020 00023 71200 OVOD1
202 24401 27500 44054 26160
204 61020 00024 51100 00277
206 51600 00305 51100 00303
210 61020 00025 51100 OO334
212 " 61020 00026 D4000 0171
214 01000 11404 00270 0111
216 01004 Q0216 Q0300 OO111
220 01000 04420 Q0310 ©O111
222 01000 01446 Q0320 OP111
224 61020 00034 51100 00340
226 61020 BPO35 51100 OO317
230 61020 00036 51100 00343
232 61020 BPO37 51100 O@317
234 61020 BOD44 61000 46000
236 20002 PODO? DPOP0 PODD1
249 00000 0PP0P DOVIR BOO13
- 242 00000 COPDD PPOOD POODA
244 P6112 45504 25152 B5524
246 00000 POODD PEYRY DOODD
?7
DA3015 4-18

(AD)
(A1)
(AZ)
(A3)
(A4)
(AS)
(A&)
(A7)

ulriiun
ulniuly
ulululn
4100
2000
0:00
oRoa
rapedlv]

oer0
ululnlt}
oeoe
Dzl
D401
2000
2020
uriiuln)

pooR
2200
poo1
il
2220
i

2000
ulninln]

o100
iultiy]
7
4300
poeR:
lujulu)
]ty
2000

2113
2z
2147
1024
1707
rlului]
ululuin]
rulnl]

10611 51600

61020
51600
51100
51200
61020
61020
514600
23000
37042
22761
21000
21000
01200
61020
61020

0017
@272
01@z2
01023
PE220
DoR21
p12z1
o221
71300
36772
02323
B1446
104604
oRz7
20030

P1023
51100
51100
71200
72127
51100
51100
651000
51000
PBR3s5
51700
00240
PB240
00250
51100
51120

46000
PR2b66
Oz72
220081
77776
0e325
@275
46000
46000
27183
P1oz1
Po111
2B111
Po111
20307
00311

(21050 0P03T 51100

61020
61020
21000
21000
21000
21200
ulnluful]
20200
ululuinln]
24012
21130
34333

oeo3:
oeo233
10604
4420
10604
D440
ululnlel]
ulufnluiu
00000
PB534
31635
33355

RR31:)

51100
24000
B340
00350
Pe350
Po370
ulululnl
22000
2000
33555
55555
ulufulin

Pe313
PeZ10
o111
PB111
o111
22111
poe1z
22885
2@B35
55555
35555
00020



250

51013 54452 55555 55555 34333 33455 00000 0OVOO
252 51344 21016 17550 40124 @1551 71655 24012 BOS34
254 33525 55555 55555 55555 24333 33555 00000 0OO00
256 51354 11017 26052 25534 33335 52205 03172 20423
-—EOR-——
CM DUMP FROM 1020 TO 1@45.
1020 0PC0P COODO 20020 0O00D 20000 20020 D200E DEOOD
1022 0007 OD20D POD2R OR145 77777 77777 77777 77776
1024 oPERR 00000 DOPDD DBROR 21000 25051 Q000D OPORA
1026 5555555555 55555 55555 40404 D404D_ 40404 DAL
1030 11162 02524 00000 00000 7
1032 17171 27432 14774 13155 20001 0726 42717 30565
1034 00000 63146 31463 14632 Q0000 DO0CP POODD POBD3
1036 OPOE0 PPOR0 VP00 COPOD Q2009 CUE20 BOVOD PORE
1040 Q0000 0P200 PEOED O0113 02000 200R2 PODOY 0BOOQ
1042 02000 PD200 Q0000 115610 20000 00PO0 PODO0 BOROD
1044 00000 0O20R POTOU POCAR 00000 POPCD 20000 PODOR
-~EQR-- :
CM DUMP FROM 12540 TO  12550.
12540 13341 11373 03130 12537 53346 54441 D4OBD 12533
12542 46551 4R4Q4 S5O5F 22755 46551 4Q421 55052 22255
12544 2000 0P000 00027 14347 P0002 DODRD PYBRD 13546
12546 P0000 00000 00000 12551 Q2000 20022 P02 1263%
12550 POCPY VP00 DUPOR DROOD P2210 DLORD PORCR DRODD
-—-EOR--
CM DUMP FROM 14340 TO  14340.
14340 63323 43600 04000 14323 0PE02 P0E2Y P2007 DO7Q
134z 0000 0002 00000 DARLS 3232 172
14344 77772 02524 00000 203
14346 77772 00534 33000 3 2323 2
14350 DO0DD 20P00 00D0R Do000 444k 33456 34444 33557
14352 02022 QP20 20000 D2OOD 02000 DOPO0 POEOD 22000
DUPLICATED LINES.
~~EOR-—
CM DUMP FROM 14440 TO  14520.
14440 12676 53620 71601 50515 27606 20652 71100 14444
14442 12661 21000 11616 446000 53120 21136 04000 14436
14444 0oPEe 5000 Q0022 BO001 40002 0000 0RO 25020
14446 44450 = 052 20031
14450 74240 56000 00360 14510 20000 Q0DRO Q0PDE 14510
14452 20000 PEOC0 POORR 14510 64300 00020 Q1000 1451%
14454 0P00P PEO00 PODO? VODER 00002 14457 Q0002 00000
14456 0P00P CPORO 200PD 2PCOR Q0000 20000 COPRR BB001
14460 Q0000 PPCOD DODOR BOVDO 00000 00044 DOLOD DOBOR
144462 0P00R PEOLS 0300 DO P20R2 600 P0P0D B7R17
14464 14000 DOOOD DRODD @SO3Q 00000 20000 P00C0 PODOW
14466 00000 0PP0s DOBRO @1065 20000 PD000 POZCR 0OCOR
14470 03000 POPPD PODZD V2003 00002 POVOD 20002 DOPOT
14472 02700 QP00 20R00 22D OPC0Y D0RO? 22000 02000
14474 02000 0P000 POVOD PODDD 02002 20100 Q0000 20200
14474 0P00? CEY0R CORZ0 DOV 040020 P2000 COE0Y 0TCOD
14500 P2002 QCC0D CDD0D Q0000 PCP0Y PO0DE Q0PCR _0RA0R
DUF_ICATED LINES.
14504 PP00P COCDR COPRD PRORO 21040 14510 00000 CPOOD
,, 14506 PORDC COOED POORO PEODZ UPO00 CODDZ? VPDEE DR00R
DA3015 4-19




02020 DODOY DBREY PODRG

LD0D0 PBRO1 44460 14651

165320.

06610 B1252
50000 POz
24000 BO1GS
PEORO 16445
01000 16447
20000 20000
20000 0BRO1
POLPR DOREO
P00 20002
20002 VORED
00020 PROOO
22000 oDo2A

00100 PEERD PPRO

ulujulnlunlnlululn]
2eP20 DOREO
ulriuloluuiululaln]
00000 OREOOD
20200 00200
02000 PEVOD

20000 00000 20RO B200Q

Z401% DO53%4 33000 00131
20000 DOPPE CODDD 146517
64360 DPOO0 DI1RE0 1653

0002 2000

00P0D DOPRY 20DRBE DOBO1

PR4600 DEBRA

POPPR 22600 20000 27017

00000 0CB2O

P0OPO DOBDD POO20 QBODO

20002 20000

000P 20P17 PRODD BORDD

20000 Q0000

04000 00020 DPCOR PRDDO
20000 00200 0CRDR PBORO
02000 D200 V0200 B1OLS

ulrlu b perlululnlu

200R0 COOOD CPORE VRODQ
33333 33333 33333 33355

PS50
14510
14512
DUPLICATED LINES.
14520
——EOR~--

CM DUMP FROM 16400 TO
16400 PR234 34400
16402 20020 ODRRG

16404 17252 42025
16406 D000 CVORG
16410 64300 000020
16412 PRPRa 16414
16414 20000 ORODR
16416 PPRR0 PBR42
16420 PRBRO 22600
16422 POP00 POEOR
16424 00020 DOORO
16426 20000 ODROO

DUPLICATED L INES.
16432 ooz
16434 oR2R0 ODORO
16436 20000 AROO@
16448 P2200 200PO
16442 P1040 16445
16444 (lun]ulunlululuin)
16446 20000 POOOO
DUPLICATED LINES.
16454
16434
1464460
16462
16464 QDR 16466
16466
16470 20000 0OA50D
16472
16474 20000 00000
164746
16500 20000 20200
16502
16504 20004 D100
16506
16510
16512
16514 B5040 16517
16516
16520 ,
DUPLICATED LINES.
16526
16530
-—EQR——

77

CM DUMP FROM

DA3015

22140 TO

BT

3
PEYESEIE T N

20000 Q0B2O

20000 DODRD

20010
rlrilulrdy]
24240
00000
2ooeo
rlrdnluin]
20000
ulnjnlnly]
14000
20002
23000
ululululul

50000
oee01
56000
atrgululy]
ulrlntti]
ulnlululul
il
B6265
ulululun
Dooos
rlulrtutn)
ulultlnle

ulnlutul
20000
62115
alujulrln]
ululnlnln]
per16
uluinlnlo]

ululln]
200020
00e20
2020
20000
44500
20000

0008 20801
B4210 46000
20000 DO200
22000 G020
20000 DOODO
20200 DOBOO
eRRY DOBLS
14000 20000
0000 POBRS
230002 20000
oo01: DOBOD
22000 20000
02000 DDORO
0002 PO2DO
o0Pe0 20000
00000 VBB
20020 22000

0ooeE PERO1
27012 31011

|B@@14 51000 20000 2O0RA _ 00900 P29RR 02000 @mmmm'

rluinilnulninluly
20000 16232

L lrifulul)
62540
Da360
20002
rlululuin
20000
ratululuin
p3:z00
uluinlauly]
ulululrin)
il el
20000

lrdululr
16455
16445
16445
ululululn;
jululrialy]
rlulultl]
ululuitly]
@532
B1174
22003
rjululnin]

ajrjululnj
ulrfuliu
00000
22000
20000
rluluirv]
rlujulnin]

ulnlluln;
ulrialule
22000
22000
2Ba6Z
rlrlulri
Doooe

62540 16527
PO36D 16517
oRRRR 16517
2ozoR2 DOL2D
00002 PO
PoRER DOEOD
23200 0PRRO
20202 25030
20000 ©1065
PPo0D B:iP@3
00000 PERDO
bR 20RO
rtrinlulupgulriulul]
20000 PODRG
20000 200EO
20000 0O
20000 DRODO

00OP0 DDPDR PEOEY ROOOOD 20216 51700 000 L
20000 @000 Q2000 POZA0 | 00020 2PEDY DORER DEROO

62540 22413
16072 41716




22140

2146
22150
22152
22154
22156
32160
22162
22164
22166
22178
22172
22174
22176
22200

T

oE0R0 00PER2 VOLOR VDVROD 20000 COPED CRORRD VDOGA
DUPLICATED LINES.
020 00000 P00 00020 32323 23232 05070 00B2zS
PP0PD 40100 QBROG 21707 BP0 DODBD PDDBO 21761
00222 00000 ORODE 21761 00000 00200 V1000 22147
@5065 303z 15000 1264] Q5065 IR 15000 OR00]1
51300 22155 13736 21722 B3170 22160 504637 77776
51100 21706 B3@10 21707 51100 22151 &3210 10055
43300 54500 56060 763500 61600 22246 D10DO 22344
32134 22164 10611 56620 73331 66221 Q5230 22167
1000 22344 61000 46000 72137 77774 @3110 22164
10100 20153 B3310 22204 51100 22350 10611 566:0
61220 00001 @5230 22174 P1200 22344 61000 46000
50250 2ORA7 61400 DDBO6 70100 2020@ @B3D:z0 22177
73120 21222 @3120 22176 51200 22351 43771 1B6:2
15217 20706 67441 36662 20103 07040 22200 56620
61220 00R@1 @5:230 22204 P1000 22344 61000 46000
12100 61600 22223 20155 P3210 22212 10100 20132
53310 46000 61000 445000 1000 22344 L1D0Q@ 46000
B3330 22212 50330 20201 P4000 2207 41D00 446000
10100 2@152 @321@ 22217 71200 BOR43 Z@Q2ZZ 46000
71100 00245 20166 12121 76310 74250 20353 12131
12321 Q1000 22344 46000 51100 22352 10611 564620
61220 DBORL 61600 22246 01000 22344 61000 46000

END OF FILE

7?7 end

- TZZDUMP IS A LOCAL FILE -
@.85@UNTS.

- 4EB v
/

07.43.35.

FOR IMPORTANT INFO TYPE EXPLAINsWARNING.

DA3015
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POST MORTEM DUMP

Post mortem dump outputs the program state at the time of pro-
gram failure, or when a call is made to PMDLOAD or PMDSTOP.

Output is in readable format, rather than an octal dump. The
output includes:

® names and decimal values of variables

. the nature of the error that activated PMD

° activity on I/0 files

° overlays in memory at the time of the error

) subroutine calling traceback, to the main program

Post mortem dump is enabled by specifying
db=pmd
on the FTN5 control card. It is then activated by an execution

error or by a user callable routine, PMDLOAD (after which execu-
tion resumes) or PMDSTOP (after which the program is aborted).
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USING POST MORTEM DUMP

The programmer must specify post mortem dump both at compilation
and at execution.

° At compilation - symbol tables must be generated as
part of the object deck. There are 3 ways to
accomplish this:

A) The control Statement
DEBUG or DEBUG(ON)

can be issued prior to compilation, or

B) The DB parameter can be set to
DB = PMD
or DB

on the FTN5 control statement
® At execution - the control statement
DEBUG or DEBUG(ON)

must be issued prior to load and execution.
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POST MORTEM DUMP COMMANDS

CALL PMDARRY (i,j,k,1,m,n,o0)

) Limits printing of arrays to only those elements whose
subscripts do not exceed what is shown.

' This command does not cause a dump, when a dump occurs
the last executed PMDARRY call determines what array
values are printed.

° default is (20,2,1,1,1,1,1)

DA3015 4
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EXAMPLE:

DIMENSION A(100),B(20,20),C(10,10,10)
CALL PMDARRY (10,10)

When a dump is activated, only arrays having 1 or 2 dimensions
will be printed, and only those elements having subscripts less

than or equal to 10, e.g., only the shaded areas of the given
arrays:

11 |

[
|
20 I

C - no values printed
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CALL PMDDUMP

° This call notifies the post mortem dump facility that
the variables in the calling routine are to be included
in any subsequent dump.

CALL PMDLOAD

® Causes an immediate dump, after which the program
resumes execution.

CALL PMDSTOP

° Causes an immediate dump, after which the program is
aborted.
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CYBER INTERACTIVE DEBUG

CID is a supervisory program that allows a user working at a
terminal to control and interact with a program during its exe-
cution. CID is available to users of any assembler or compiler
under NOS and NOS/BE. Special commands are available to the

FORTRAN 5 programmer if DEBUG mode is turned on during compila-
tion. :

When a program is executed under CID, the user can halt program
execution at any specified program location (BREAKPOINT) or at
the occurrence of a condition (TRAP) such as a reference to a
particular variable. When execution is stopped, the programmer
can display and alter variables and arrays, and resume execution
at that or another 1location. Additional features enable the
user to build sequences of CID commands, with loops and condi-

tionals, and to suspend a debug session so that it can be
resumed at a later time.
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USE OF CID

CID does not require any changes to the user's source code.
DEBUG mode must be turned on when the program is loaded and
executed and, for any practical debugging, DEBUG mode should be
turned on during compilation.
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DEBUG MODE

Debug mode should be on during compilation and during loading
and execution.

DA3015

During Compilation

When a FORTRAN 5 program is compiled in DEBUG mode,
symbol and address tables are retained which allow the
programmer to interact with the program in terms of
FORTRAN Line and statement numbers, and FORTRAN
program variable names. Commands can be entered in
FORTRAN syntax, such as

PRINT *, A,B,C

Debug mode is turned on for compilation by issuing the
DEBUG (ON)

control statement prior to execution, or by specifying
DB = ID

on the FTN5 control statement.

During Loading and Execution

IF DEGUG(ON) precedes loading, CID will be loaded along
with the user's program into his field length. When
the program is executed, control will transfer to CID,
and execution will then depend on CID commands issued
from the terminal.

N
|
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PROGRAM LOAD

RA —>
JOB JOB
COMMUNICATION COMMUNICATION
AREA AREA
DEBUG
USER
USER PROGRAM
FL PROGRAM
UCLOAD
UNUSED
UNUSED
DEBUG (ON) DEBUG (OFF)
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OVERVIEW OF A CID SESSION

DEBUG (ON)

Y

COMPILE

Y

LOAD AND
EXECUTE

~ /CID RESPONDS WITH
COMMAND PROMPT

PROGRAM STOPPED,
USER INTERACTS
WITH CID

DO YOU
WANT TO
CONTINUE

YES NO

GO QUIT

DA3015

>
|
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DA3015

CID INTERACTION

FTNS,....I
DB=ID

Y

DEBUG(ON)

Y

LGO

‘CYBER INTERACTIVE DEBUG ’«

Y

SET TRAPS
AND
BREAKPOINTS
LIST VALUES

Y

GO

Y

< TRAP OR BREAKPOINT >

Y

DISPLAY AND
CHANGE
VALUES

Y

GO

I » continue




EXECUTION INTERRUPTS

There are two kinds of conditions under which CID will interrupt
program execution, breakpoints and traps.

BREAKPOINTS

A breakpoint is a program location where execution is to be
suspended. Execution is suspended before the instructions at
that location are executed. A breakpoint location can be
described as:

° an absolute address

° an address relative to a module or loader block
° an entry point

° an overlay

° a FORTRAN line number

® a FORTRAN statement label
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TRAPS

A trap suspends execution when some condition occurs. A trap
will be valid within a specified region of the program called
the scope of the trap. The types of traps available are:

TRAP TYPE STOPS EXECUTION ON

ABORT program abort

END normal program end

FETCH, STORE LINE fetch or store on data before
each 1line of FORTRAN source
code

INSTRUCTION before each machine instruc-
tion

JUMP before any machine language

jump is executed

RJ,XJ ) * before a machine return Jjump
or exchange jump

INTERRUPT when an interrupt is sent
from the terminal
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HOME PROGRAM

When CID suspends execution, the program that is suspended will
be executing in one of its subroutines. This subroutine becomes
the home program. It is more difficult to reference program
locations if they are outside of the home program. The home
program can be changed with the SET,HOME command.

DA3015



CID COMMANDS

There are two formats for CID commands. Language independent
command formats are established by CID. Language dependent

commands are similar in format to commands in the programming
language of the program being debugged.

LANGUAGE INDEPENDENT COMMANDS

These commands have a common format:

COMMAND NAME, OBJECT, TYPE, PARAMETERS
EXAMPLE% / /

SET, TRAP, JUMP, P.MAIN

For most instructions, a short form

is available which
combines the first two fields.

sT, JUMP, P.MAIN

FORTRAN LANGUAGE DEPENDENT COMMANDS

Four commands allow the programmer to interact with the
program using FORTRAN syntax.

Assignment
EXAMPLE:
x = 5.0

GOTO statement label causes execution to resume at the
specified location.
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IF (Logical expression) CID command

The CID command is executed
logical expression is true.

PRINT *, variable list
displays the current values
variables.

o
1
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EXECUTION INTERRUPT COMMANDS

SET - establishes a trap or breakpoint
EXAMPLES:

SET, BREAKPOINT, P.MAIN L.1

breakpoint in-——-——} '
program main.
line })

SB, P.MAIN_L.1

SET, TRAP, FETCH, P.MAIN_AR1+9B
trap on fetch
from 10th element

of array ARI1
in program main

ST,FETCH, P.MAIN_AR1+9B

'CLEAR - erases a trap or breakpoint
EXAMPLE:
CLEAR,BREAKPOINT, P.MAIN _ S.110
clear breakpoint
a statement #110

in program main

CB,P.MAIN _ S.110
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LIST - displays traps, breakpoints, and other information about
CID

EXAMPLES:

LIST, BREAKPOINT, P. MASSON

lists all breakpoints in
program masson

LB, P.MASSON wg—

LIST, TRAP, FETCH, P.SORT
LT, FETCH, P.SORT

list all fetch
traps in program sort
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SAVE - copies the definitions of traps and breakpoints to a
local file
EXAMPLES:

SAVE, TRAP, FILEA *

SAVET, FILEA, *
all traps
are saved
on "filea"

SAVE,*,F
all breakpoint, trap,
and group definitions

are saved on file "f"

a READ command is available to restore these definitions
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STRACE

° A subroutine which provides the current subroutine
calling traceback to the main program
° The trace back is written to output
LEGVAR
° A function which checks the value of a variable and

returns a -1 if the value is indefinite, +1 if out of
range, and 0 otherwise.

DA3015 4
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Lesson 5

CREATION OF USER LIBRARIES

LESSON PREFACE:

OBJECTIVES:

REFERENCES :

PROJECTS:
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CREATION OF USER LIBRARIES

One or more relocatable records are located on file FILBIN. The
last of these records is BIN5. One or more absolute records
are located on file FILEABS. One is ABS5. It is desired to
place all the relocatable and absolute records together on a
User Library called LIBI. The following Jjob stream is for
interactive use, but with a few small changes it could be used
for batch.

GET,FILBIN
ATTACH,FILEABS
LIBEDIT(B=FILBIN,P=0,U)

*BEFORE *,REL/*

(CR)

DEFINE,NEW1=LIB1
LIBEDIT(P=NEW,B=FILEABS,N=NEW1,U)
*INSERT REL/BIN5,ABS/*

(CR)

DEFINE,LIB1

[LVRY)

LAV RUY)

To execute from this library:

ATTACH,LIB1
LIBRARY(LIB1)
LIBLOAD(LIB1,BINS)
EXECUTE,BINS5

Or:
ATTACH,LIB1
GTR(LIB1,ABS5)ABS/ABSS5
ABSS5 .

Or:
ATTACH,LIB1
LIBRARY(LIB1/A)
BINS
ABSS

Note that these examples are for NOS V2. They do NOT work at
present on NOS V1.4 under COMSOURCE, CYBERNET, or MIPC.
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UPDATING AN EXISTING USER LIBRARY

The following code will generate a "replacement" of an existing
binary record on a User Library. XEDIT is used to generate the
change-set. UPDATE is then used +to wupdate the Program
Library. Finally, the User Library is modified.

XEDIT,chgset

)

END, ,SL

ATTACH,OLDPL=pl

UPDATE, I=chgset,L=A1

FTN5,I,L,EL=T,LO,0PT=2 '
DAYFILE, ,FTN5 This is to verify that there

ATTACH,OLD=LIB1 are no errors in the compile
DEFINE (NEW=NEWLIB)
LIBEDIT,U

? (CR) Replacements are by default

To test the new library without execution:

RETURN,MLIST
ATTACH,NEWLIB
LIBRARY(NEWLIB)
LDSET (MAP=SB/MLIST)
LIBLOAD(NEWLIB,ept)
NOGO.

The above code will only work on NOS V2 and above; it will not
work on present COMSOURCE, CYBERNET, or MIPC systems.
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OVERLAYS

An overlay is a part of a program that does not need to be in
memory for the whole time that the program is executing. Over-
lays are brought in from disc when they are needed, and written
over when they are not needed. This reduces the amount of
memory needed for job execution.

The programmer controls when the overlays are called in. This
requires changes to the FORTRAN source.
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FIELD LENGTH REDUCTION

MAIN
PROGRAM

SUBROUTINE
#1

SUBROUTINE
#2

SUBROUTINE
#3

BLANK
COMMON

DA3015

5-5

1-1/2"

1-1/2"

MAIN
PROGRAM

0,0

BLANK COMMON

SUBROUTINE | SUBROUTINE

1

3

SUBROUTINE

2




OVERLAY LEVELS

MAIN ' (0, 0)
PRIMARY (1,0) (2, 0) (3 0) . . . (77,0)
63"primary
levels
SECONDARY (2,1) (2, 2) (2,77)
63 x 63 secondary
levels
NOTES:
° The main overlay is always loadeé
) The origin of each primary overlay is immediately
after the main overlay
° The origin of each secondary overlay is immedi-

ately following its primary overlay

° Only three overlays can be in memory at any one
time
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THE OVERLAY DIRECTIVE

OVERLAY (1fn, 14, 13, origin, OV = n)

where

DA3015

optional

1fn is the file onto which the overlay should be
written

11 is the primary level number

12 is the secondary level number

origin specifies the beginning of the overlay
relative to the beginning of the main overlay,
the beginning of blank common, or an entry point
is a lower level overlay

OV=n is an optional parameter for the (0,0) level
overlay specifying that the fast overlay loader
will be used. n is the number of higher 1level
overlays in the structure.



150N,

USEReCOMVML sROWEST .
PROJECT g #Rwle ] Quacm)]lkinnh,

CUPYLWe o DEXHG,
FEWL - NeDEG,

ATTAr- g VENXLI 9102150,
BTTACHITARE L o VEt)aTA s IN=15D14,

LIBNARY (VENALLY)
AAP ¢ Tty

Cs NE=UG — , .
Cs CALLS(MAIN] eMLIMAeSEEKs“CVIeINTLeIWwTLYL)
GLosAaL CNATA gMATIO«CI NPT ¢ MFEYTI e VIFKR=SD e ACT<LevT=OL
GLogaL CNTRL e VCTL e SkINaTINUNTeaFLUY 08 )~FSeLIwTSeFSaan
GLORAL DEASH«COMSAMs 41)SU2eaSAYFED
TRFE NRIVER=(CONT20L o THRP2INSE 9 OVENTR e vFNT yrU=(vE NTe &N e A

aNTorNITeMACTI g PHTIAGEASU s IRLA«DUT«=(ETV 16D LNeFUUYXoFIJLeSOUY el uma=(LEK]L oL
sFKZa LEK3oLEKG o LEKS o LEKKA) ) o UE~TewFrTY)

VENT o CORE «CUR T o CURP 43 38M g CORDCUR=9eU1SPe)edUeJrRT
BONY 9 ADNWN2 « 80N 29 NSNF aNIUSeadUS a1l e0[42001%3eDCINeZVR

AJNT e COMCoLCUL eFL AP o FXSRomSiyVero V] eP=S542T0U3eSav]leSay

EDITeaRSAS o FISSeFLYXwg JIrIToe V40 a PNt g P TVLa~TLF ¢ S0UBL e~

PHI L PHT ] aPHiPePHT 4T ,Q'ia'f‘p\lQ'JU".-"oS')ﬂ"loiﬁ;“)\pnTOIpn'eDQ

OrLiXe4aTi3eldin-e ] & MR D)L Cad™ el e )vLF e NN ReRCN

VENT INCLUUE
aApN1] INCLUDE
eVeCit3VeFLRDeFLMH
AJNT INCLUUR
93eSAV49SAVEsSAY,
EDIT INCLUUE
o T

PHTA INCLUUE
oM

OrL X INCLUGE
sVeM CK

QUTKH INCLULE

QUT e ATEU«3ALCeCh<FoeFLJASFSUNeJiISA4SSUNerSUReATRIPe L™

9SeRHAVeFFGGeCHEVaNE R e NELAKs VUL e HEL Y e 3N TR

ETR1 INCLUOE ETR1 ¢ vUEKy SO
VOInNn - INCLUUE DOINesHECy"RELyew~F<Q
Foux INCLUUE  FOUUXsFOULSFUOUZeF DI aFN)a g FUUS o F DUR
POUX ) INCLUUE  PuUXeP0ULePUUCsPUISIaPDG «PJUS
SQUY INCLUUE SOUY e S30ULeSUU2PeSDIISN49SOUS e STUIUA
INRX INCLUUE INHX g INRLaI dnzelivnAeIMRG g IiNNSe [ vPAqUELR
LEK] INCLUDE LEK1<LOU]
LEKZ INCLULE  LeK2,L0uUe
LEK3 INCLUUE LEK3LOU3
LEKS4 INCLUVE LEK46JICHeLOUseUUUIFaIRLAeSIUK
LEKS INCLUDE LEKSeJIChHelJ=
LEKX INCLUUE LEKX9JICReLIURe ST
JERT INCLULUE  JURERT e UAFA G JAPSeJIFF qUUFY o JGETead M aP emerTererNemTUS e RS
9l e BAR2 4 QOUT
PERT INCLUDE PERT«NAFAGLIFZ ¢MLEDSGTUFY grAur eMePToPr~0er?TUReREH] eEHR
029 QYT
END
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OVERLAY CAPSULES

OVCAPS are a more flexible alternative to overlays. They are
not specified by levels, so any combination can be in memory at
the same time. When an OVCAP is loaded, space is made avail-
able by Common Memory Manager.

When OVCAPS are used, the (0,0) overlay must be present. All
OVCAPS are considered to be logical extensions of this overlay.

Communication between OVCAPS is carried out using common blocks
in the (0,0) overlay.

gk\\\gb///g
N

MA 1~

TTREE MﬂMJ—'CSI,Szf(SleL))53\>
D
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USING OVCAPS

° Source code must be changed to identify the OVCAPS, to call
them into memory, and to release their memory.

° OVCAPS are identified with an OVCAP directive. Each OVCAP
directives should be immediately followed by a SUBROUTINE
statement. The OVCAP takes the name of that first
subroutine.

o The OVCAP can contain other program units after the first
subroutine.

° OVCAP's are controlled using three calls:
CALL LOVCAP (name) - load

CALL XOVCAP (name) = execute
CALL UOVCAP (name) - unload

) A program using OVCAPS must be generated by a load sequence
which ends in a NOGO directive.
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Lesson 6

CYBER RECORD MANAGER

LESSON PREFACE:

OBJECTIVES:

REFERENCES :

PROJECTS:
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CYBER RECORD MANAGER

CYBER record manager is an input/output processor that provides
an interface between a user's program and the system routines
that processes external files. The user program may be written
in any of the major CYBER compilers or database utilities so,
for example, CRM allows the FORTRAN programmer to access files

created by a COBOL program, using the file structures available
in COBOL.

The FTN5 compiler uses CRM calls to handle FORTRAN I/0. The
programmer can take advantage of the full capability of CRM by
calling it directly using subroutine calls which correspond to
the CRM COMPASS macros.
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CYBER RECORD MANAGER

GENERAL PURPOSE INPUT-OUTPUT MANAGER, ALLOWING FILE COMPATI-
BILITY BETWEEN COBOL, FORTRAN, AND OTHER PROCESSORS

USER'S
1 OBJECT

/| PROGR
p, GRAM

/
FORTRAN AND #
COBOL COMPILERS
MAKE CALLS TO

N
\ CYBER
4  RECORD
MANAGER

OPERATING SYSTEM

- ‘ CARDS PRINTER
DISK' TAPE (
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Central Memory

——————eeP Data flow on read
—-—-——» Control Operating System
™
l
Al
/ | (Other Control Points
I | or Partitions)
| |
| | ]
|
, l WSA
| Program Area A?
;o |
Field
| ' I Length
| I I .
| \iI--——-—-—-=-- ' ol el
\‘ l
| AlFiT (— —
Pag |
~ Y
Disk PP ' »| Buffer
FIle J
N—— (Other Control Points
or Partitions)
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FIT after

Load; before Open-

FILE1

000000
000000
000000
000000

FIT after

Open; before Read/Write

FILE1

020046
020046
020046
020247

FIT after

Read -

FILE1

<

020046
020246
020050

020247

Central Memory

Communications Area

Program Area

WSA

FIT Object Time
‘'Routines (CRM,
etc.)

Buffer

RA+0

RA+111

RA+20046

RA+20246 + 4
(Last word)



CRM COMMANDS

Establishing the FIT:

CALL FILExx(fit,keyword,value,keyword,value,,,)

‘where:

° xXx identifies the file organization

FILESQ
FILEIS
FILEDA
FILEAK
FILEWA

) keyword identifies the FIT field, value goes
into the field in the actual FIT

° keywords and most values are specified as
left justified character strings :
° single FIT values may be read with IFETCH
and written into the FIT using STOREF
° FIT values compiled into a FORTRAN program
. can be changed at execution time using a
FILE card

EXAMPLES:
In a FORTRAN program:
CALL FILEWA(WFIT,'LFN', 'WAFILE','RT','F', 'EFC',3,'FL"',30)
éAiL STOREF(WFIT, 'WA',34)
iﬁA=IFETCH(WFIT,'WA')
And by Control Statements:

FILE (WAFILE,FO=WA,FL=32)
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OPENING THE FILE:

CALL OPENM(fit,pd)

° pd is a field indication processing direction:

'I-0' or 'OUTPUT'

CLOSING THE FILE:
CALL CLOSEM(fit,cf,type)

() cf is a single field containing one of:

'R' REWIND
'N' NO REWIND
'y’ UNLOAD

'RET' RETURN

° type specifies FILE or VOLUME

Example: CALL CLOSEM(WFIT,'N')
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RECORD TYPES

THE RECORD TYPE IS DETERMINED BY THE 'RT' FIELD OF THE FIT.
THERE ARE 8 DIFFERENT RECORD TYPES, SOME OF WHICH ARE USED BY
FORTRAN, SOME BY COBOL, AND SOME BY OTHER SYSTEMS.

RT=2Z

RT=W

RT

RT

DA3015

ZERO BYTE TERMINATOR

USED FOR INTERFACE WITH CARD READER/PUNCH,
LINE PRINTERS, AND COMMUNICATIONS EQUIPMENT

EACH RECORD STARTS ON A WORD BOUNDARY

TERMINATED WITH AT LEAST 12 BITS OF OCTAL
ZERO ENDING A WORD

USED BY FORTRAN FOR FORMATTED READ AND WRITE
CONTROL WORD PREFIX TELLING THE LENGTH OF
THE RECORD AND THE PREVIOUS RECORD

USED BY FORTRAN FOR UNFORMATTED READ AND
WRITE

FIXED LENGTH RECORDS

LENGTH IS DECLARED IN THE 'FL' FIELD OF THE
FIT

MAY BE DECLARED EITHER BY:
CALL FILESQ(FIT1,....'RT','F','FL',40)
OR

FILE(FILE1,....RT=F,FL=40)

DECIMAL COUNT RECORDS
RECORDS ARE VARIABLE LENGTH

A FIELD WITHIN THE RECORD CONTAINS A COUNT
OF THE CHARACTERS IN THE RECORD

USED BY COBOL; USEFUL FOR INTERFACING WITH
COBOL PROGRAMS



RT

RT

RT

RT

DA3015

TRAILER COUNT RECORDS

EACH RECORD CONSISTS OF A "HEADER" WHICH IS
A FIXED LENGTH, AND A VARIABLE NUMBER OF
TRAILERS, ALL OF WHICH ARE THE SAME LENGTH
USED BY COBOL; USEFUL FOR INTERACE WITH
COBOL PROGRAMS

RECORD MARK RECORDS

USED BY "OLD" IBM AND HONEYWELL; RETAINED
FOR COMPATIBILITY

A "RECORD MARK" IS APPENDED TO THE RECORD;
THE OBJECT CODE RETURNS ALL DATA UNTIL AND
INCLUDING THE RECORD MARK.

DEFAULT RECORD MARK IS AN O"62"

SYSTEM LOGICAL RECORD
A SHORT PRU MARKS THE END OF THE RECORD

NOT USED BY FORTRAN; USED BY NOS AND NOS/BE

UNDEFINED RECORD

THE PROGRAM READS OR WRITES THE QUANTITY OF
CHARACTERS PRESENTLY INDICATED IN THE 'RL'
FIELD OF THE FIT. THE USER MUST PERFORM ALL
BLOCKING AND DEBLOCKING.



FILE ORGANIZATION

CRM recognizes five types of files

BASIC ACCESS METHODS

Records are accessed according to their position with regard
to the beginning of the file.

SEQUENTIAL

A sequential file has a "window" into a current record.
When this record is read, the window moves to the next
record.

WORD ADDRESSABLE

A word addressable file is a collection of contiguous
words stored on disc. Each word is 10 characters.
Words are addressed using an index count of a number
of words from the beginning of the file.

ADVANCED ACCESS METHODS

Records are accessed according to a key. Secondary keys may
- be defined.

DA3015

INDEXED SEQUENTIAL

In an indexed sequential file, records are ordered in
sequence according to the value in a primary key field.
The records can be accessed sequentially or randomly
according to the key value. Index tables relate the
keys to the physical disc location of the record.

DIRECT ACCESS

Direct access files allow rapid access to the disc
record with a user supplied key field. The disc block

containing the record is found by applying a hashing
algorithm to the key value.

ACTUAL KEY

An actual key record is composed of a number of data
blocks. Each record occupies a slot within a block.
When a record is written on an actual key file, CRM
returns the block and slot number where the record has
been stored. To read the record, the user requests it
by actual block and slot.



Lesson 7

Sample FORTRAN Program with SORT Call

LESSON PREFACE:

OBJECTIVES:

REFERENCES :

PROJECTS:
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get,tapell,lfimain,lfisort
/ftn5,i=1fimain, lo=-a
1 FTN 5.1+587 84/09/13, 13.18.,11 PAGE 1
PROGRAM MAIN 74/176 OPT=1,ROUND= A/ S/ M/-D,-DS
DO=-LONG/-0T,ARG=-COMMON/-FIXED,CS= USER
/-FIXED,DB=~TB/-SB/-SL/-ER/-ID/-PMD/-ST,PL=5000
FTNS, I=LFIMAIN,LO==-A,

PROGRAM MAIN(COUTPUT)
PRINTX*,'STARTING SORT'
CALL SORTIT(10,11,20,40)
PRINT*, 'SORT IS COMPLETE'
sToOP
END
0.097 CP SECONDS COMPILATION TIME.
/ftnS, i=1fisort, lo=-a
1 FTN 5.1+587 84/09/13. 13.18.45 PAGE 1
SUBROUTINE SORTIT 747176 OPT=1,ROUND= A/ S/ M/-D,-DS
DO=-LONG/-0T, ARG=~COMMON/~-FIXED,CS= USER
/~-FIXED,DB=-TB/~-SB/~-SL/-ER/-ID/~-PMD/~ST,PL=5000
FTNS, I=LFISORT,LO0=-A.

ONDHWN P

SUBROUTINE SORTIT(P1,P2,P3,P4)

INTEGER P1,P2,P3,P4

CALL SMSORT(P4)

CALL SMFILE('SORT','FORMATTED',P1, 'REWIND')
CALL SMFILE('OUTPUT','FORMATTED',P1l,'REWIND')
CALL SMKEY(P2,1,P3,0,'DISPLAY','COBOLE"')

CALL SMEND

RETURN

END

0.188 CP SECONDS COMPILATION TIME.

O ONOUHWNE

/1lgo

STARTING SORT

SORT IS COMPLETE

0.281 CP SECONDS EXECUTION TIME.

/copy.,tapeld

555555555 GARFIELD, JAMES ABRAM
999999999 GRANT, ULYSES S.
777777777 HOOVER, HERBERT
222222222 JACKSON, THOMAS
333333333 LEE, ROBERT EDWARD
111111111 LINCOLN, ABRAHAM
666666666 MONROE, JAMES
444444444 ROOSEVELT, THEODORE
000000000 WASHINGTON, GEORGE
888888888 WILSON, WOODROW

EOI ENCOUNTERED.
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: 2 , STUDENT PROJECT #1 VIEr #0 NsE 12 3
\ Pﬂjﬁ{uu,'[{ 7E9¢ HBG
A I provp ’

A program is to be written, called BINSCH, which will perform
the following tasks:

1.

Read a file named TAPE10 1nto memory forming an array. The
format of TAPE10 is:

Positions 1-9/ Social security number —
Position 10—?0—\\\\Unuse&
Positions—11=30 > Name, i.e., SMITH, John

The file is BT=C, RT=3%,' RL 49,/3 (The extra 10 characters
are required for the %- byte terminator; they will not be
returned to the user when using normal FORTRAN READs.) The
file has no password. (DO NOT MAKE ANY CH%SES TO TAPE10.)

B l
The array should allow for 100 names on the file; but the
file may contain less names than 100
The program will then query the user for a social security
number. The program will then perform an INDEX function on
the table looking for the SSN read. If matched, the program
will return the name of the person having that SSN, as con-
tained on TAPE10.

If no match is found, then the program will return an appro-
priate diagnostic message as determined by the student.

The program will allow for multiple entries of SSN's, and
will contain an appropriate END= parameter and send a mess-—
age back to the terminal station that the run is complete.
A null carriage return will be used to signal the input is
complete.

Since the data on TAPE " is word alj igned_for CYBER {]0\and
Nosw stu en e/INTEGER an EA;/for ),nte/rﬁ‘al
rt§o s_shoelild~ y de \:e. N N ~

&

After writing the program, the student should debug it as re-
quired, using their own test data from the terminal. (TAPE10
is already on the User Name as an Indirect file.)

Save your code; you will use it again later in the seminar.

A solution will be provided later in the seminar.

|
RTINS

20 -1
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4.

STUDENT PROJECT #2

File LFI2D contains two source modules, a main called DEBUG
and a subroutine called QUAD. Both are written in FORTRAN
V5. When executed DEBUG asks for the three parameters for
a quadratic equation. Upon receipt of these parameters,
which it expects in format F6.4, it calls QUAD and computes
the real roots for that quadratic equation. Complex roots,
if any, are not returned.

For those who may not remember their high school algebra,
the general format of a quadratic, in FORTRAN terminology,
is:

Y=(-B+SQRT(B**2-4*A*C))/(2*A) for one root, and the
same with a negative sign in front of the SQRT for the
other root.

There are at least five errors in the two modules, depending
on what one calls an error. The project is to £find the
errors - and any others we may have missed. Use any of the
debugging measures discussed, plus any others you may know.

Save your code -- you will need it again later.

OPTIONAL:

Place all the binaries and PROC's thus far on a User Library
and execute from it.

OPTIONAL:

Using FDL, place the main on the root, and QUAD on a capsule.
Execute it.

b7 dac

i
e

% ) 5 %3 ‘
Ngp— %wau_ﬂxmﬁwm 7
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STUDENT PROJECT #3

In Student Project #1 we wrote a program called BINSCH. Now

modify BINSCH as follows:

(BEFORE STARTING THE FOLLOWING, MAKE A COPY OF YOUR BINSCH
PROGRAM FROM PROJECT #1. YOU WILL NEED THIS "ORIGINAL" COPY
LATER IN ANOTHER PROJECT. MAKE THE COPY PERMANENT.)

1. Change all the I/0 from READ and WRITE to explicit CRM
calls. Change TAPE10 to BT=C, RT=F file with a record
length of 30.

Instead, as TAPE10 is read, write a

2. Remove the array.
file, TAPE20, that is FO=IS and using the SSN as the key.
3. Change the queries so that it is TAPE20 that is matched for

If a match if found,
If no match is found,

an equal key. produce the previous
name message.

diagnostic.

The instructor will supply a different file called TAPE30 which
is the same data as before but in RT=F format. Inside your
program continue to call it TAPE10. This may be done by a JCL
statement:

GET(TAPE10=TAPE30)

Do the required debugging as necessary. You may need to make
some changes in your control cards depending on how you wrote
BINSCH.

A solution is provided later.
OPTIONAL:

Place this newly modified program on the ULIB from the Optional
Problem 2 and execute from it.

LFW
iy
T

DA3015

produce the previous .

%
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STUDENT PROJECT #4

In Student Project #2 we had a program named DEBUG which called
a subroutine QUAD. Modify your corrected DEBUG so it will call
a COBOL V5 subprogram called COBQUAD. Parameters are passed to
COBQUAD in a COMMON block called CCOMMON in the same order as
they were passed to QUAD.

A listing of COBQUAD follows.

Note that COBQUAD in turn calls ‘a FORTRAN V5 subroutine named
ROOT. ROOT does the actual square root computations. The
student is to write ROOT. ROOT uses . parameters passing from
COBQUAD. TEMP is the input to ROOT and is the value for which
the square root will be determined. ROOT is the returned
parameter. Both parameters will be REAL.,

Write ROOT, modify DEBUG as required, execute, and debug if
necessary. Use dumps, loader maps, etc., as required.

A solution will be provided later.

OPTIONAL:

Place these new modifications on your ULIB and execute from it.
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/xedit,list
XEDIT 3.1.00

7?7 pS50
S
1CDC CcoBOL 5.3 - LEVEL 587 SOURCE LISTING OF COBQUAD
AOPT= 76/CDC/CDCS2 84/09/712., 15,29.57. PAGE 1
1 IDENTIFICATION DIVISION.
2 PROGRAM-ID. COBQUAD.
3 *
4 x THIS PROGRAM IS THE COBOLS SUBROUTINE TO BE CALLED BY THE
5 * STUDENT IN PROJECT 5 OF THE CYBER ADVANCED FORTRAN WORKSHOP.
6 *
7 ENVIRONMENT DIVISION.
8 DATA DIVISION.
9 COMMON-STORAGE SECTION.
10 g1 A COMP-2.
11 01 B COMP-2,
12 01 C COMP-2.,
13 01 X1 COMP-2.
14 01 X2 COMP-2,
185 WORKING-STORAGE SECTION.
16 01 TEMP COMP-2.,
17 . 01 ROT COMP-2.
18 PROCEDURE DIVISION.
19 Pl.
20 COMPUTE TEMP = (B **x 2 - 4 *x A x C),
21 . ENTER FTN5 'ROOT'" USING TEMP ROT.
22 COMPUTE X1 = ( - B + ROT) / 2 * A,
23 COMPUTE X2 = ( - B - ROT) /7 2 * A,
24 P2,
285 EXIT PROGRAM.
0 COLUMN 1 2 3 ‘4 S 6 7
>5>> 8

123456789012345678901234567890123456789012345678390123456789012345678901

>3>> 234567890
--EOR-~
0

'_cDC COBOL 5.3 - LEVEL 587
AOPT= 76/CDC/CDCS2

REFERENCED DATA-NAMES LINE COLUMN

A i0 12
B 11 12
c 12 12
ROT 17 12
TEMP . 16 12
X1 13 12
X2 14 12
0

REFERENCED DATA-NAMES LINE COLUMN

-DA3015 A-5
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STUDENT PROJECT #5

Using the program, BINSCH, as prior to the change for FO=IS,

modify the program so that it performs the following editing of
data: .

1. Check that the social security numbers that are inputted on
the terminal are truly numeric, and exactly nine digits
long.

2. Verify that the data coming in on TAPE10 is correct, i.e.,
no leading blanks; contain only A through Z, and not more
than one hyphen, comma, or period. If may contain one
numerical digit, as JONES, John 3rd.

Suggestion: Do each of these steps one at a time. Don't start
on the next until the previous works correctly. This way if you
inadvertently insert a bug you will know which portion caused
the bug, and it will be easier to correct.

Debug as required.

A solution is provided.

OPTIONAL:

Add this code to your ULIB and execute it.
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SlLogeva

SUBROUTINE QUAD 737176 OPT=0 FIN S.1+b2u 51/10/12. le.sveso R .

. . .
- - .

SUHROUT INE QUAD
COMMON /PARAMS/A,B,C,D,X1,X2
IFC(Ren) LT.(4%ARC) ) 30 TO 100
X1=(-B+SURT(Bun2-4uAN() ) /28A
X2m(—B-SAPT (Enk2-4nAKL) ) /26A
RETURN
100 WRITE(6,9000)
RETUKN .
F000 FORMAT(? INVALID PARAMETERS —— RFQUIRES SQ.RT OF NEGATIVE')
END

CCDNOUAWN-

-

—VARIABLE MAP-—(LO=A/R) A=ARGI.IST, C=CTRL. OF DO, T=DATA INIT,
—NAME—ANDRESS—HBL OCK-~—--PROPERTIES TYPE SIZE—-~—REFERENCES—~ R=READ, S=STORE, U=I/0 UNIT, W=WRITE

A OB /PARAMS/ REAL 3 4/a 4 S/7A4 S

B 1k /PARAMS/ " REAL 3 3 4 4 4/A ]
[ 2B /PARAMS/ REAL. 3 4/A S/

| 0 3K /PARAMS/ REAL
X1 4B  /PARAMS/ - REAL.
X2 SR /PARKAMS/ REAL

w
L]
N
>

RRNNNONN
- g—

F-3

N

1o

—FROCEDURES—— (L O=A/R) D=DEF LINE OF STMT FUNC
—NAME ——TYFE—~~~— ARGS————Cl.ASS————REFERENCES - . A=ACTUAL. ARGUMENT

SGPT RFEAL 1 FUNCT1ON ] .

SOKT GENERTC 1 INTRINSIC 4 \
—STATERENT L ABRELS—— W 0=A/R) : A=ASSTGN STMT, D=DO STHMT, O
—LABEL —ADURESS——FPROFERT ITES-——LEF --REFERENCES— R=REAL, W=WRITE é

100 OR 7 3
9000 4R FORMAT 9 774

—£NTRY POINTS——(LO=A/R) R D=DEFINITION
—NAME —ADURE SS—ARGS————REFERENCES- -

QuUAD OB o 1/

NAHE LI TEas ERT B2 REFERENCES~ R=READ, W=WRITE
TAPE6  FMT/SEQ 7/u
1 SUBROUTINE QUAD 737176 0OPT=0 FIN 5.14528 81/10/12. 16.30.18 PAGE 2

cae s . - .

—STATISTICS—

FROGRAM-UNIT LENGTH 34B = 28

SCH LAHELLED COMMON LENGTH 4B = &

SCH STORAGE USED 460400B = 24832

COMPIILE TIME 0.152 SECONIS
0.300 CP SECONDS COMPILATION TIME.



Code of PROC LFIPR2D:

.PROC,LFIPR2D,SOURCE.

RETURN, SOURCE,LGO, Z2ZMLIST,LIST.
GET,SOURCE.

FTN5, I=SOURCE,L,LO,PW=132.
LDSET (MAP=BS/ZZMLIST)

LGO.

REVERT.CCL.

EXIT.

DAYFILE, ,$$$BEGINS.
REVERT,ABORT.
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STUDENT PROJECT #6

In Student Project #1 we had a program called BINSCH which we
converted from FORTRAN V4 to V5. Now take the converted BINSCH
and change all the I/0 from READ and WRITE to explicit CRM
calls. Make TAPE10 into a BT=C, RT=F file with a record length
of 30.

The instructor will supply a file called TAPE20 which is the
same data as before but in RT=F format. Inside your program
continue to call it TAPE10. This may be done by a JCL
statement:

GET (TAPE10=TAPE20)

Do the required debugging as necessary. You may need to make
some changes in your control cards depending on how you did the
conversion.

A solution will be provided later.
OPTIONAL:

Place this newly modified program on the ULIB from the Optional
Problem 2 and execute from it.
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STUDENT PROJECT #7

In Student Project #2 we had a program named DEBUG which called
a subroutine QUAD. Modify your corrected DEBUG so it will call
a COBOL V5 subprogram call COBQUAD. Parameters are passed to
COBQUAD in a COMMON block called CCOMMON in the same order as
they were passed to QUAD.

COBQUAD is on STAFFAA. A listing also follows.

Note that COBQUAD in turn calls a FORTRAN V5 subroutine named
ROOT. ROOT does the actual square root computations. The
student is to write ROOT. ROOT uses parameters passing from
COBQUAD. TEMP is the input to ROOT and is the value for which
the square root will be determined. ROOT is the returned
parameter. Both parameters will be REAL.

Write ROOT, modify DEBUG as required, execute, and debug if
necessary. Use dumps, loader maps, etc., as required.

A solution will be provided later.

OPTIONAL:

Place these new modifications on your ULIB and execute from it.
OPTIONAL:

Modify BINSCH so that instead of using the binary search by SSN
it is a linear search by name.
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get,1fi40
Zooboll,i=1fi40,10,b=0,almt

CbC coBL. 5.3 - LEVEL &2 BOLRCE L.TSTING OF COBUUAD AOPT= 74/CDL/CDCER 81710713, 14.29.31.
1 TUENTIFICATION DIVISION.

2 PROGRAM=-TD. COBQUAD.

3 [

4 #THIS PROGRAM TS THE COBOLS SUBROUTINE TO BE CALLED BY THE STUDENT

5 *UWRTITTEN PROGRAM FOR LABORATORY 5 OF THE FORTRANS ALWANCED WORKSHOP.

[ "

7 ENVIRONMENT DIVISION.

8 DATA DIVISION.

9 . COMMON-STORAGE SECTION.

10 01 A coMp-2.

11 o1 W coMP-2.

12 01 ¢ CoMP-2.

13 01 X1 COMP-2.

14 01 X2 comMp-2, |

15 WORKING-STORAGE SECTTON. \

16 01 TEMP coMpP-2. ,
17 o1 ROT COMP-2. .
18 PROCEDURE DIVISTON.

19 P1.

20 COMPUTE TEMF = (B %% 2 — 4 % A % C).

M ENTER FORTRAN-X *RO0T® USING TEMP ROT.

22 COMPUTE X1 = ( — B + ROTY / 2.0 % A.

23 COMPUTE X2 = ¢ — B ~ ROT) / 2.0 % WA,

24 2.

as EXIT PROGRAM.

COLUMN 1 2 3 4 &) é6 7 8

123456768901 2?345678961 2345678901 2345678901 2345678901234%5678901234%5678901 234567890

. - - PN

CDC COBOL. %.3 - LEVEL 528 CROSS REFERENCE FOR COBQUAD AOPT= 76/CDC/CDPCS2
REFERENCED DATA-NAMES LENE COLUMN REFERENCE (S)
A 10 12 - 20 22 23 °
B 11 12 20 22 23
c 12 12 20
ROT 17 12 21 22 23
TEMP? 16 12 20 21
X1 S 13 12 22 . .
x2 14 12 23
. sta B e e A e a E e e ..l
- REFERENCED GATA-NAMES LLINE COLUMN REFERENCE(S)
.. .. . . PR P I ..
CDC COBOL. 5.3 — LEVEL 578 CROSS REFERENCE FOR COBQUAD ADPT= 7&/CDC/CDCS2 81/10/13. 16.29.31.

UNREFERENCED DATA-NAMES §.INE COLUMN

PAGE

PAGE

M)
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(A% 4

REFERENCED PROCEDURE-NAMES  LINE COLUMN ) REFERENCE (8)

CUC CowoL 5.3 - LEVEL 528 CRNSS REFERENCE FOR COBQUAD ADPT= 76/CUC/CDCS2
UNREFERENCED PROCEDURE-NAMES L.INE COLUMN .

-3} 19 8

P2 24 2]
UNREFERENCED PROCEVRE-NAMES LINE COLUMN

CDC COBOL .3 - LEVEL 28 MAP OF COEBQUAD AOPT= 7&/CDC/CDHCS2

wxn LATA MAP (ALOR/BCP IN OCTYAL, SZ IN IJIE‘CIMAL) L2
\

. COMMON-STORAGE. SECTYON
® 01 A BLOCK=/CCOMMON/ AUOR/BCP=000000/00 SZ=10 coMpP-2
® 01 B 000001 /00 10 COMP~-2
*® 01 C 000002700 10 COMP-2
* 01 X1 000003700 10 CoMP-2
* 01 X2 000004700 10; COMP-2
: WORKING-STORAGE SECTTON
*® 01 TEMF FPROGRAM 000073700 10 coMp-2
* 01 RO 000074700 10 COMP-2

wx FROCEDBURE MAF (AUDR IN OCTAL) wex
1 ADDR=000004
P2 000044

’ ' wwn END MAP s
066000E CHM, 1.542 CPS, 000000 ECS

LNR=10
11,
12
13
14

16
17

I.NR=19
24



STUDENT PROJECT #8

Using BINSCH as modified by Project #3 (and perhaps by #4) mod-
ify it to eliminate all debug codes.

Now remove all normal arrays (not FITs) and substitute character
strings. This will require other coding changes -- how many
depends upon how you do the changes above.

Also remove the code for the binary search (or linear search)
and use INDEX instead.

Suggestion: Do each of these steps one at a time. Don't start
on the next until the previous works correctly. This way if you
inadvertently insert a bug you will know which portion caused
the bug, and it will be easier to correct.

A solution will be provided separately.

OPTIONAL:

Add this code to your ULIB and execute from it.

DA3015 A-13
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A SOLUTION TO PROBLEM #1
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xeditslist

X
77

1

s

EDIT 3.1.00
P39

FTN 5.1+587

84/08/30. 16.37.32 PAGE 1

PROGRAM BINSCH 74/176 OPT=1sROUND= A/ S/ M/-D.-DS
DO=-LONG/-0T» ARG=-COMMON/-FIXEDy C5= USER
/-FIXEDsDB=-TB/-SB/-5L/-ER/~ID/-PMD/-ST, PL=5000
FTNS5: I=RINSCH1,L=LIST L0y PW=85.

OO NU S GIRY =

PROGRAM BINSCH(INPUTs TAPES=INPUT OUTPUT TAPESL=0UTPUT TAPELD)
CHARACTER NAMDAT*%,NAME#2%ySTARS*10y SSN*9
CHARACTER NTAB(122)*32)NTARR*3000 -
EQUIVALENCE (NTARsNTABE)-

DATA NAMDAT /° NAME IS '/

DATA STARS /7 ##¥%¥%X%%%"7/

DATA I /i/

READ(1@y 1000 END=118) NTAR(I)

I=I+1 o

IF(I.GT.10@) GO TO 180

GO TO 190 e

———

IF(1.EQ. 1060 TO 170

I=I+1 '

DO 120 J=I,100
NTAB(J)(1:1@)=STARS___

" "READ(5, 10@3,END=150)SSN

I=INDEX(NTABBySSNT
IF(I.EQ.@)G> TO 1460
I=((I-1)/29)+1
NAME=NAMDAT//NTAB(I)(11:33)
WRITE (61 1200 )NAME

GO TO 130

STOP

NAME=STARS//STARS -

GO TO 148

WRITE(&,1201) .

STOP

WRITE(S.1202) —

STOP

FORMAT(AZ?) —

FORMAT("NO DATA ON TAPS1@7)
FORMAT (TOVER 10@ RECORDS ON TAPEID?)
FORMAT (AQ)

END

—VARIARBLE MAP——(L0O=A/R)}

SN
m

N

N0 D
m

ek f bA b b e

un
~
ot

28/5

B
=
~
in

—NAME——ADDRESS —-BLOCK~———~ PROPERTIES TYPE 5IZE~~—~REFERENCES-
I L&66P INTEGER 7/1
Q
1@
13
14/C
18
i9/8
J 64678 INTEGER 14/C
NAMDAT 4B CHAR*® : 2
e
NAME Z258 CHAR*29 2
21/W
NTAE 2128 EaV CHAR=%30 129 3

DA3015

N .|



1 FTN 5.1+587

B84/08/30. 16.37.32 PAGE

OPT=1,ROUND= A/ S/ ﬁ/—Dy—DS

PROGRAM BINSCH 74/176
NTARR 212B EQV CHAR*3000
SSN 211B CHAR*9
STARS Z210B CHAR*1Q
——PROCEDURES——(L0O=A/R)
—NAME TYPE ARGS CLASS————— REFERENCES-
INDEX. INTEGER 2 INTRINSIC 17
~-~STATEMENT LABEL S——(LO=A/R)
-L_AREL~-ADDRESS—-—-PROPERTIES——~—=~ DEF--REFERENCES~
100 228 2 B/L i1
110 34R 1z 8/R L2/
120 INACTIVE DO-TERM i3 14/D 15/
1308 50B 14 1671 2
140 &4B 21 21/0 25
150 &7B 23 16/R 23/
160 7DE 24 i8 2470
170 738 26 12 2&/1
180 74B 28 19 28/l
1208 1128 FORMAT 30 8/R 21/W
1021 114B FORMAT 31 2&6/W 31/
1202 1208 FCORMAT 3z 28/W I/
1323 1258 FORMAT 33 1A/R 23/
—~—ENTRY POINTS=—(L.0O=A/R)
~MAME~~-ADDRESS--ARGS————— REFERENCES-
BINSCH 21B B 1/D
—=I1/0 UNITG=-—=(LO=4/R}
~NAME——~ PROPERTIES~=—m==——————— REFERENCES-
TAPELR FMT/SER 8/R
TAPES FMT/SE® i14/R 28/W
TAPES FMT/SER 21/W Z6/W
--STATISTICS-~
PROGRAM-UNIT LENGTH 6708 = 440
SCM STORAGE USED £19000R = 25088

COMPILE TIME
END OF FILE
77
Tooend )
LIST IS A LOCAL FILE
AER = . 433UNTS.

7
/

DA3015

D.518 SECONDS

8/R

1774
1774
15

B/
24

15/85

1&/R

6/1
24



rewind, ¥
8 FILE(S) PROCESSED.

/19n

7 333333333

NAME IS LEEs ROBERT EDWARD
P T777TI7IVY

NAME 1S5 HOOVERs HERBERT

7 Q99999999

NAME IS GRANTs ULYSES S.
7 D0DO2R0Q0

NAME IS WASHINGTONs GEOQRGE
? 1234546789
T Y LT g
o i
?.143 CP SECONDS EXECUTION TIME.

/

rewinds *
8 FILE(S) PROCESSED.

/copvytarel
200020020 WASHINGTONs GEORGE
1111311111 LINCOLNs ABRAHAM
DRI222222 JACKBONy THOMAS
333333333 LEEs ROBERT EDWARD
444444444 ROOSEVELTs THECDORE
5553555555 GARFIELDs JAMES ABRAM
bbbbbL666 MONROEs JAMES
777777777 HOOVERy HERBERT
88E888Ee888 WILSONs WOODROW
99999999 GRANT: ULYSES GS.
EOI ENCOUNTERED.

/

DA3015 B-4



A SOLUTION TO PROJECT #2
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FIN %, 14520

HUM LABELLED COMMON LENGTH
SUM STORAGE USED

]

: =)
HOQOO0H = 48034

FTN S0 14808

/R
3/R
/R
S/
S/

PROGRAM LEBLIG TA/126 OPT=0
o
[ 1 FROGRAM DEBUBCINEUT , TARPES=TNEUT , OUTPUT , TAPES=OUTRUT)
W 2 COMMON /PARAMS/ A, B, G, X1, X2
e 3 100 REALCS, 9000,ENI=110) A, 4,0
> 4 CALL QUAI
5 WRTTE(4,9001) X1,X4
6 G0 TO 100
7 110°  URTTE(4,9002)
o sTOP
9 9000 FORMAT(3F10.4) :
10 9001  FORMAYT(? X1 = ' F10.4,' X2 = ¥,F10.4)
1 9002 FORMAT(Y END OF JOR?)
12 END
FROPERTIES TYPE BT ZE~—-REFERENCES
A OR  /PARAMS/ REAL 2
) 10 /PARAMS/ REAL. 2
I 2B /PARAMS/ KEAL. 2
X1 W /PARAMS/ REAL 2
X2 AR /PARAMS/ REAL. 2
- FROCEDURES - (LO=A/R)
—NAME = T Y e o ARGE =~ AGG~—~REFERENCES—
QUAL 0 SUBROUTINE 4
w
|
Sl ~~STATEMENT L ABEL §-=(1L0=A/R)
1 ABEL =~ ATIRE S5 ~~~FROPERT TES————- VEF—-REFERENCES -
100 on 3 3
110 Ol 7 AR
9000 4B FORMAT 9 /KR
Y0D1 &4 FORMAT 10 5/u
) 138 FORMAY 11 74
~~ENTRY POINTS——(LO=A/K)
NAME == AUTIRE S 6=~ ARG G e REFERENCES-
VE GG on 0 170
=1 /00 UNTTE—— () O=A/R)
~NAME = FROPERT [E§—m e e e REF ERENCE G-
TAPES  FMT/SEQ /R
TAFES  FMT/SEQ /1 70\
1 PROGRAM LFRUG TA/A76  OPT=0
e GTAT ST TS
FROGRAM-UNTT LENGTH L4H = 44

HI1710/713. 16,1610 PAGE 1

A=ARGLLIST, C=CTRL OF DO, T=DATA TNLT,
R=READI, S=8TORE, U=1/0 UNIT, W=WRITE

N=VEF LINE OF STMT FUNC
A=ACTUAL ARGUMENT
A=ASSTGN STHMY, D=D0 STMT,

R=REAll, W=WRITE

U=UEF INTTION

R=READ, W=WRLTF

q1/710/135. 16.18.18 PAGF @



(R U B AN 13 Qo L/l Bkl
o 1 SURROUYTNE. QUAD 787176 (WT=0 FTN Sa14
e
w
o 1 SSUBROUTINE QUIAD
- 2 COMMON /PARAMS/A B, ,X1 X2
v X IF(CERR2,0) LT, (4.0%AXC) ) GO TO 100
4 X1=(~BAGART C(R%%2 . 0)~ (4. ORAXC) ) ) /2. 0%A
5 2= (~H-SORT (CHERD L 0) = (4 0XARC) ) ) /2. 0%A
& RETURN
7 100 WRITE(4,9000)
It] RETURN
9 F000 FORMAT(' TNVALIN PARAMETERS -- REQUIRES SU.RT OF NEGAYT
10 END
~~UARIAN.E MAFP——(1.0=A/R)
~HAME —=~ANIRESS ~~H_NCK~—=~~FROFERTIES TYFE ST ZE~~-REFERENCES~
A OB /PARAMS/ REAL. 2 3
S/8K 1B /PARANS/ REAL 2 3
5
(& MW SPARAMS/ REAL 2 3
X1 3B /PARAMS/ REAL 2 a8
12 4R /FPARAMS/ KEAL. 2 5/8
DURF §~—(¢1L.0=A/R)
L (o ST ARBG ==t AG G e REFERENCES-
rf: SART GENERTC 1 INTRINSTC 4 5
~
~~STATEMENT LABELS-~(LO=A/R) ot

~LAREL ——ADRESS~—-FROPERTIFS————-DEF——REFERFNCES—

100 (1]

7 3

9000 4B FORMAT 9 7/u
~—~ENTRY FOTNTS=——(L0=A/R)
~NAME ——~ADNDRE S8-—~ARBG—~———— REFERENUCES—
QAL ow 0 1
e /0 UNT TS~ (. O=A/R)
B ALt NS — REFERENCE S~
1aPE6  FHY/SEQ 7/u
G TAT TS T TG
FROGRAM-UNTT 1 ENGTH B = D6
SCM LAKELLED COMMON LENTH P
SOM STORAGE USFI GOA00R = 2432

COMPTLE TIME
0.3%4 CP SFCONDRS

0.174 SECONDS
OMF I ATTON TIME.

G526

1VE?Y)

81/10/13. 16.18.184

FAGEF

1

A=ARGI.IST, C=CTRL. OF DO, I=DATA INIT,
R=READ, S=8TORE, U=1/0 UNTT, W=WRITE

4 5 5
4 4 aa 4
5

D=DEF LINFE OF STMT FUNC
A=ACTUAL ARGUMENT

A=ABSIGN STHT, =00 STMT,
R=READ, W=WRITE

U=UEF INTTION

R=RFAD, W=WRITE

S

S5



A SOLUTION TO PROJECT #3

DA3015 B-8



xeditylist

XEDIT 3.1.00

?? P55

1 FTN 5.1+587

7?

P n i

84/@89/03. 10.58.20 PAGE 1

PROGRAM BINSCH  74/176 OPT=1,ROUND= A/ S/ M/-D»~DS
DO=-LONG/~0T» ARG=—COMMON/-FIXED) CS= USER
/-FIXEDyDB=-TB/-5B/-SL/-ER/-ID/—~PMD/-5Ty PL=5000
FTNSy I=SBINSCH3s L0y L=LISTs PW=85+EL=F.

-
S0 NCUPLIN -

. ek b
NS R

14

-
w

16

SRS ES N ST
(ARSI RN N RN

24

[NESEIES
oo~ Ln

LN
89

PR A DA AN AN AR AN
m~40~U1b(AhJF~S~OﬂJﬂ[>Ln¢}thE

100

11@

130

140
150

160

DA3015

PROGRAM BINSCH

COMMON /FITS/ FITS(35)yFIT&L(35)sFIT1Q(35)FIT20(35)

CHARACTER NAMDAT#9sNAME#299STARS*1@+ SSN*9

CHARACTER WSA#3Q:DIAG1%17,DIAG2%23

DATA NAMDAT /’ NAME IS '/

DATA STARS /7 #%%%X¥%%%%7/

DATA DIAG1 /’ND DATA ON TAPE1@’/

DATA DIAGZ /?SSN NOT FOUND ON TAPE1@’/

DATA I /1/

CALL FILESQ(FITSs LFN’y’INPUT’»’BT?97C*s’RT’+7Z7y’FL"+80,
1 TEFC" 3y ’BFS7 4 129)

CALL FILESQ(FIT&y’LFN’»’QUTPUTy’BT’+’C?+’RT?+7Z797FL7+80»
1 TEFC* 33, ’BFS?4129)

CALL FILESQ(FIT1Q,’LFN?s*TAPE1®’y BT +’C’s’RT*s’F’+’FL7+ 30,
1 'EFC*+3y’BFS57+129)

CALL FILEIS(FIT20s’LFN’y’TAPEZ2@’+’FO* s’ IS +s’BT"97C*s’RT?+7 27
1 TFL7 340y ’EFC" 93y ’EMK 3 YES s "ORG s "NEW s KT+ ’S7 s "KL+ 9>
2 TRKW? 1@y *RKP* @5 KA s SSNy KP7 5 @y "WSAT s WSA)

CALL OPENM(FIT1@,’ INPUT’)

CALL OPENM(FIT&s *OQUTPUT™) ~

CALL OPENM(FIT20@:'NEW")

CALL GET(FIT12+1WSA»30)

IF(IFETCH(FITIQy’FP).EQ.0"1B") GO TO 100

IF(IFETCH(FITiOs’FP").GE.O"40") GO TO 110

I=I+1

CALL PUT(FIT20yWSAs 30y WSA

GO TO 100 .

IF(I.EQ.1) GO TO 170

CALL CLOSEM(FIT1@)

CALL CLOSEM(FITZ20)

CALL OPENM(FIT20s7I-07)

CALL OPENM(FITSs'INPUT?)

CALL GET(FITS5+SSNs9)

IF(IFETCH(FITS,'FP?).GE.0"4@") GO TO 150

CALL GET(FIT20sWS5AySSN)

IF(IFETCH(FIT20s'FP’).GE.0"4@") THEN

CALL PUT(FIT69DIAG2+23)
GO TO 15@

ENDIF

IF(SSN.NE.WSA(1:9)) GO TO 160

NAME=NAMDAT//WSA(11:30)

CALL PUT(FIT&41NAMEs29)

GO TO 130

CALL CLOSEM(FIT20)

CALL CLOSEM(FITS}

CALL CLOSEM(FITé)

STOP

NAME=NAMDAT//STARS//STARS



1

49 GO TO 140

508 170 CALL PUT(FIT6sDIAG1+17)

351 GO TO 150
' 52 END
FTN 5.1+587

B84/0%/03.

10.58.20 PAGE

2

PROGRAM BINSCH  74/176 OPT=1sROUND= A/ S/ M/-Ds-DS

—-=VARIABLE MAP--(LO=A/R)}

77

~NAME-—-ADDRESS ——BLOCK————— PROPERTIES TYPE
DIAGI 4178 CHAR®17
DIAG2 4218 CHAR%23
FIT10 1068 /FITS/ REAL s
FIT20 1518 /FITS/ REAL 35
FITS o8 /FITS/ REAL" 15
FIT6 438 /FITS/ REAL 35
1 4248 INTEGER
NAMDAT 4068 CHAR*9
NAME 4078 CHAR*29
SSN 413p CHAR*9
STARS 4128 CHAR*10
WSA 414B CHAR*30
~—PROCEDURES-— (LO=A/R)
~NAME————TYPE ARGS-—-—CLASS REFERENCES-
CLOSEM 1 SUBROUTINE 29 30 44 45
FILEIS 31 SUBROUTINE 16
FILESG 13 SUBROUTINE 10 12 14
GET 3 - SUBROUTINE 22 33 35
IFETCH INTEGER 2 FUNCTION 23 24 34 36
DA3015 B-10

4
50/A
4
37/A
2
19/A
23/A
29/A
2
21/A
30/A
3574
4474
2
32/7A
34/A
2

20/A
42/4
50/4

9/1
25/8

3
41

3
42/

3
33/4
40

3
48

4
22/4
26/64
40

46

SIZE---REFERENCES-

7/1
8/1

14/4A
22/A
24/A

16/A
26/4
31/A
3674

10/A
33/4
45/4
12/A
37/4A
46/A

25
28
5/1
48
41/8
48/5
16/74A
35/A

&6/1
48
16/A
26/A
35/4A
41



SUBROUTINE 19
SUBROUTINE 26
10.58.20 PAGE

- OPENM 2
PUT 4

1 FTN 5.1+587 84/0%/03.
PROGRAM BINSCH

--STATEMENT LABELS--(LO=A/R)

20 21
37 42
3

74/176 OPT=1sROUND= A/ S/ M/-D.-DS

23 27
28/L

43

49

38 44/
48/L

-LABEL-~ADDRESS-~-PROPERT IES~~—~~ DEF--REFERENCES-
100 238 22 22/L
110 408 28 24
130 528 33 33/L
140 74B 42 42/L
150 778 44 34
160 106E 48 40
170 111B 50 28

==ENTRY POINTS--(L0=A/R)

-NAME--~ADDRESS~-ARGS——~~~~ REFERENCES-
BINSCH 4B 2 1/D

-=STATISTICS~-

" PROGRAM-UNIT LENGTH 4238 = 277
SCM LABELLED COMMON LENGTH 214B = 140
SCM STORAGE UEED 610008 = 25088

COMPILE TIME

END OF FILE
?7?

@.811 SECONDS

DA3015 B-11

5@/L

31

50

51

32



SAMPLE EXECUTION OF PROJECT #3
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190
7?7 333333333
NAME IS LEEs ROBERT EDWARD
? 777777777
NAME IS HOOVER» HERBERT
7 220000000
NAME IS WASHINGTONs GEORGE
* 7 PB22646880 _
NAME IS %3 %3358 %% % %%
? Q99999999
NAME IS GRANT, ULYSES S.
2
0.530 CP SECONDS EXECUTION TIME.
/

DA3015 B-13



CREMP OUTPUT FOR PROJECT #3
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rewind,*
14 FILE(S) PROCESSED.

/copvscrmlist v

1 CRMEP(LOyL=CRMLIST) _

RM NOTE 1@@1 ON LFN TAPE20 FILE OPENED

RM NOTE 1@@2 ON LFN TAPE20 FILE CLOSED

RM NOTE 1003 ON LFN TAPEZ20 NUMBER OF INDEX LEVELS e
RM NOTE 1004 ON LFN TAPEZ@  **¥NUMBER OF GETS THIS OPEN
RM NOTE 10@@5 ON LFN TAPE2@  ***NUMBER OF PUTS THIS OPEN : 1

RM NOTE 10046 ON LFN TAPE20  ***NUMBER OF REPLACES THIS OPEN

RM NOTE 1007 ON LFN TAPE20  ***NUMBER OF DELETES THIS OPEN

RM NOTE 1033 ON LFN TAPE20  ***NUMBER OF GET NEXTS THIS OPEN

RM NOTE 1@1@ ON LFN TAPE20 *##TOTAL DISKAREA*#%* 648 WORDS
RM NOTE 10@1 ON LFN TAPE20 FILE OPENED

RM ERROR @445 ON LFN TAPEZ20 EXIT ADDRESS @05652 KEY NOT FOUND - FILE POSITION P
RM NOTE 1002 ON LFN TAPE2® FILE CLOSED

RM NOTE 1003 ON LFN TAPE2@ NUMBER OF INDEX LEVELS o

RM NOTE 1084 ON LFN TAPEZ2@  ***NUMBER OF GETS THIS OPEN

RM NOTE 10@5 ON LFN TAPE20  ***NUMBER OF PUTS THIS OPEN

RM NOTE 10046 ON LFN TAPE20  #*%*NUMBER OF REPLACES THIS OPEN

RM NOTE 1007 ON LFN TAPEZ@®  *%*NUMBER OF DELETES THIS OPEN

RM NOTE 1833 ON LFN TAPE20  ***NUMBER OF GET NEXTS THIS OPEN

RM NOTE 1010 ON LFN TAPEZQ *#%¥%#TOTAL DISKAREA**% 64@ WORDS
EOI ENCOUNTERED. :

(SESESES RS

[SESESES RS

DA3015 B-15



FLSTAT OUTPUT FOR PROJECT #3
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1

filstatytareZ0
STATISTICS FOR FILE TAPE20

~ORGANIZATION-—=—~—- IS

CREATION DATE--—-—-—- 84/09/@3.
DATE OF LAST CLOSE- B4/09/0@3.
TIME OF LAST CLOSE- 10.59.37.

FILE IS NOT MIPPED
COLLATION IS STANDARD

PRIMARY KEY INFORMATION
STARTING WORD POSITION ——————
STARTING CHARACTER POSITION -
TYPE -- COLLATED SYMBOLIC
'LENGTH IN CHARACTERS —-——-——---

MAXIMUM RECORD SIZE 40
MINIMUM RECORD SIZE 9

TOTAL TRANSACTIONS
NUMBER OF PUTS —————- 12
NUMBER OF GETS —~———- 4
NUMBER OF DELETES -—— @
NUMBER OF REPLACES -- @
NUMBER OF GETNEXTS -- @

CIO CALLS FOR FILE
NUMBER OF READS ————- _
NUMBER OF WRITES -—---
NUMBER OF RECALLS =--—-
NUMBER OF REWRITES --

NS MK

NUMBER OF BLOCKS————--——
NUMBER OF EMPTY BLOCKS-
BLOCK SIZE IN PRUS-—-—-
NUMBER OF DATA RECORDS- 10

e

FILE LENGTH IN PRUS 10
NUMBER OF INDEX LEVELS IN USE

FLSTAT, TAPE20.

/

DA3015

@

]
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A SOLUTION TO PROJECT #4
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get 114,
/vtnfyi=lfiam, Loy, el=t , nw=1.42, hao

IR Sa 1485000 H1710/7148. 16,454,446 HALH 1

A=ARGL TST, C=CTRI. OF h), (=BATA N1},
R=REAL, S=STORE, U=T1/0 UNLIL, W=WKIVE

3/R
3/R
/R
S/uW
S/W

D=0EF LINE OF SIMI FUNC
A=ACTUAL ARGUMFNY

1 FROGRAM TERUG 787176 OPV=O
lw)
E: 1 FROGRAM DECHGCENPUT , VAR TRFL 00 1 ARE &0 R )
o o COMMON, ZCCOMMONZ A, B, 10 X1, X3
= A 100 REAUCS, Y000, ENG=110) A, H,10
ul 4 Call CORAUAL
5 WRTTE (4,9001) X1, X2
s GO TO 100
7 110 WRITE (6,9002)
o STk
9 9000 FORMAT (AF10.4)
10 Y001 FORMAT(Y X1 = 7 F10.4," X2 = 7 ,F10.4)
1 KO0 FURAAT(Y EMD OF JOKY)
12 £ND
e AJAR TAML - MAR =~ (] 0=A/K)
A e A UK GG B DR e e PROFER T TES TYPE G I LE -~~~ KEFERENCES~
A OB /UGOMMON/ REAI @
@ 14 ZCCOMMON/ REAL 2
" DM ZCCOMMONY RFAL 2
X1 AW /ZCCOMMONY REAL. 2
X2 44 /CCOMMON/ KAl 2
----- SPROCE CLO=A/K)
NAME = e | Y e ARG = =] AGG == —~—~REFERENCE S~
rf COURIAL 0 SUHROUT INE 4
-—
0

== TAVEMENT L ARFI G-— U 0=A/K)
=L ARED ~=ANURESS —-—FROPERT TES - - -~ I -~ REF ERENCE S -

100 On K) &
110 ou 7 3/
Y000 41 FURMAYT 9 A/R
Yoo Al FURMAT 10 /W
Y002 151 FUKRMAT 11 77U
P NTRY FDTNTS == (LO=ASR)

NAME = AIIIRF GG~ AR GG = oo REF FRENGF S

Tk ¥ 465 OH (4] 1/u

o {700 UINTTS

~(LO=A/R)

- HNARME = FROFPERTTES ~REF ERENCE G-
VAFES EMI/6HG A7k
18FF4 FHr/seEn S/u /W

FROGRAM 1 RUG 7A/Y 76 QFT=0

e VAT TG T [t

FROGIAM-UNTY T ENGITH Yt w44
e LA L et e e eliire L T I

A=ASSTGN STMT, b=h STMT,
R=REAN, W=WRTTE

U=UEFINTTION

K=READ, W=WRITF

FIN 4. 14528 H1/710/148. 146.34.46



get,1£iaf
ZPtntiisftn 16€34¢, 1o, pw=132, h=0, e V=t
1 SURROUTINE ROOT 737176 OPT=0

SlL0EYd

SUBROUTINE ROOT (TEMF, ROT)
ROT=SQRT CTFMP)

RETURN

ENN

S N -

........ VA IAKLF M
- PAME e D

o (L (:=A/R )
GG WL OCK e PROPERT

FTN G.1485008

TYFE

i 2
LAY 2 154 1

nuUMMY-ARG REAL
tIMMY ARG REAL

e ROCENIURE G=~ (1 (=A/R)
12y C—

Fe s e AR R e ) A R oo R F E R NCE S~

HART GENERTC 1 TNTRINSIC 2

BN IRY FOINT
o NOAMF - AN IKE

(LO=A/R)
ARG RFFERENCE S~

KOOy Ol 4 170

0c-d

- ~-'.‘l-'l'n'l‘l GTICEG -~

FROGRAM-UNTT LENGTH 208 = 16

SCM STORAGE  LISET 4L0400R = 24032

COMPTEE TTME 0.0%57 SFECONDS
0,048 CF SECONUS COMPILATEON TIME.

GOZE =R

1/A
1/A

TERENCE S~

017107138, 16.33.09 FAGH 1

A=ARGL TST, €
K=REAL,

F Doy, r=nata INTT,
ORE, U=1/70 UNDT, W=WKi (L

28
20

N=DEF CINE OF STMT FUNC
A=ACTUAL ARGUMENT

N=UEFTNTTION



DA3015
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xedity.
XEDIT 3.1.20

7?7 P54

1 FTN 5.1+587

77

bt s s s

[P
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84/09/04. ©08.35.01 PAGE 1

PROGRAM BINSCH . 74/176 OPT=1yROUND= A/ §/ M/-Ds-DS
DO=-LONG/-0T» ARG=-COMMON/~FIXEDs C5= USER

/-FIXEDyDB=-TB/~-SB/-SL/~ER/-1D/-PMD/~ ST PL=5000
FTNS» I=BINSCH2y L=LISTsL0O» PW=85.

NVONOUVNSLIN -

DA3015

100

114

PROGRAM BINSCH(INPUT» TAPES=INPUTsQUTPUT TAPE&=0UTPUT, TAPE1@)
CHARACTER NAMDAT*%s NAME*2%,STARS*10, SSN*10
CHARACTER NTAB(109)*30sNTABB*3000
EQUIVALENCE (NTABsNTABB)
DATA NAMDAT /® NAME IS */
DATA STARS /7 ##¥%%%%%%%7/
DATA I /1/
ICOMMA=0
INUMBER=0
ISWITCH=0
IHYPHEN=0
IPERIOD=0
READ(1@, 100@,END=110) NTAB(I)
IF(NTAB(I)(21:21).EQ.” ") THEN
PRINT#*, * *%% LEADING BLANK IN TAPE1@ 3**’
PRINT*y " #%% o NTAB(I)
GO TO 100
ENDIF
DO 114 J=11,30 :
IF(NTAB(I) (J:J).LT."A" .OR. NTAB(I)(J:J).GT.’Z’) GO TO 200
CONTINUE
IF(INUMBER.GT.1) THEN
PRINT*y *#%% TOO MANY DIGITS IN TAPELQ NAME’
PRINT*sNTAB(I)
INUMBER=0
GO TO 100
ENDIF
IF(IHYPHEN.GT.1) THEN
PRINT*s* #%% TOO MANY HYPHENS IN NAME ***’
PRINT*sNTABR(I)
IHYPHEN=0
G0 TO 100
ENDIF
IF(ICOMMA.GT.1) THEN
PRINT#*q 7 #%% TOO MANY COMMAS IN NAME®
PRINT*sNTAB(I)
ICOMMA=0
GO TO 100
ENDIF
IF(IPERIOD.GT.1) THEN
PRINT*y *#%% TOO MANY PERIODS IN NAME’
PRINT*sNTAB(I)
IPERIOD=0
@0 TO 100 .
ENDIF
IF(ISWITCH.GT.1) THEN
PRINT#, ? %#%% BAD TAPE1@ INPUT *%x’
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49 PRTNT*y ?%%% "sNTAB(I)(21:30)s7 *x%’

1
i 49 ISWITCH=0
1 50 GO TO 120
1 51 ENDIF
52 I=I+1
53 IF(I.GT.100) GO TO 180
FTN 5.1+587 84/09/04. ©8.35.01 PAGE 2
PROGRAM BINSCH 74/176 OPT=1+ROUND= A/ S/ M/-D»-DS
54 GO TO 100
35 110 IF(I.E®.1)GO TO 170
56 I=I+1
57 DO 120 J=I,100

38 120 NTAB(J)(1:1@)=STARS
59 130 READ(5+ 1003, END=150)SSN

60 IF(SSN(1@:10).NE.” *) THEN
1 61 SSN(10:18)=" ?
i 62 PRINT#*y*SSN CONTAINS MORE THAN 9 DIGITS’
1 63 GO TO 130
1 b4 ENDIF
&5 PO 135 J=1,9
-1-] IF(SSN(J:J).LT."@".0R.85N(J:J).GT.*2") THEN
1 &7 PRINT#*s "DIGIT "sJy’ OF SSN IS NOT A DIGITs BUT A "7,
1 68 1 SEN(J:J)s " "? ’
1 69 ISWITCH=1
1 70 ENDIF
71 135 CONTINUE
72 IF(ISWITCH.NE.@) THEN
i 73 ISWITCH=0
1 74 GO TO 130
i 75 ENDIF
76 I=INDEX (NTABE SSN)
77 IF(I.EQ.@)GO TO 1460
78 I=((I-1)/29)+1
79 NAME=NAMDAT//NTAR(I) (11:3@)
B0 14@ WRITE(&y1000)NAME
81 GO TO 130

82 158  STOP
83 168  NAME=STARS//STARS

B4 GO TO 140

85 178 WRITE(46s1001)

86 STOP

87 180 WRITE(5,1002)

88 STOP

B? 200 IF(NTAB(I) (J:J).EG."+7) THEN
1 [0 ICOMMA=ICOMMA+1
1 9 GO TO 114
1 2 ENDIF

93 IF(NTAB(I)(J:J).EQ.7.") THEN
i 24 IPERIOD=IPERIOD+1
1 95 G0 TO 114
1 26 ENDIF

7 IF(NTAB(I)(J=J).EQ.7~") THEN

1 98 IHYPHEN=IHYPHEN+1

DA3015 B-23



1 FTN 5.1+587

99
100
101
1@2
103
104
1@5
1856
1@7
ie8

[PQrery

[ WA

GO TO 114
ENDIF

IF(NTAB(I)(J:J).LT.’9" .AND. NTAB(I)(J:J).GT.’@’)THEN

INUMBER=INUMBER+1

GO TO 114
ENDIF
IF(NTAB(I)(J:J).EQ.’ ') GO TO 114
PRINT#, * #%% INVALID CHARACTER IN TAPE1®’
PRINT#*s *%%% 'yNTAB(I)
GO TO 114

109 100@ FORMAT(AZ29)
112 1001 FORMAT(’NO DATA ON TAPE1®’)

84/0%9/04. ©8.35.01 PAGE 3

PROGRAM BINSCH  74/176 OPT=1+ROUND= A/ S/ M/-D,-DS

111 1002 FORMAT(’'QVER 1@8@ RECORDS ON TAPE1Q’)
112 1003 FORMAT(A1@)

113

END

--VARIABLE MAP--(L0O=A/R)

77

~NAME—-——ADDRESS ——BL0OCK=———-— PROPERTIES TYPE SIZE
1 13528 INTEGER

ICOMMA  1353B INTEGER

THYPHEN 13568 INTEGER

INUMBER  1354B INTEGER
IPERIOD  1357B INTEGER

ISWITCH 13558 INTEGER

J 13608  INTEGER

DA3015
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NAMDAT 4708 CHAR*%

NAME &71B CHAR%29

NTAB &746B EQV CHAR%30 120
1 FTN 5.1+587 - B4/09/04. 08.35.01 PAGE 4

PROGRAM BINSCH 74/176 OPT=1+ROUND= A/ S/ M/-D+-DS

NTABE . b74B EQV CHAR*3000
SSN &75B ' CHAR*10
STARS &74B CHAR*1@

~-PROCEDURES--(L0O=A/R) :
-NAME TYPE ARGS CLASS REFERENCES-

INDEX. INTEGER 2 INTRINSIC 76

--STATEMENT LABELS--(L0O=A/R)

~LABEL--ADDRESS-——-PROPERTIES————— DEF--REFERENCES-
120 22B 8 - 8/L 17 26
: 50 54
110 167B : 55 13/R 55/L

77

DA3015 ‘ B-25
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114

120
130
135
140
15@
160
170
180
200

12000
1001
10@2
1003
1 FTN 5.1+587

PROGRAM BINSCH

648  DO-TERM 21
INACTIVE DO-TERM 58
2038 59
INACTIVE DO-TERM 71
255 80
2608 gz
261B 83
264B 85
2678 87
272B 8%
4378  FORMAT 1@9
441B  FORMAT 110
445B - FORMAT 111
452B  FORMAT 112

20

13/R
85/W
a87/uW
5%9/R

B84/09/04. ©8.35.01 PAGE
74/176 OPT=1:ROUND= A/ S/ M/-Ds-DS

==ENTRY POINTS—--(LO=A/R)
-NAME-~--ADDRESS--ARGS~——~—~ REFERENCES-

BINSCH

~=1/0 UNITS~-(LO=A/R)

21B

0 - 1/D

REFERENCES~

-NAME—--~ PROPERTIES
TAPE1® FMT/SEGQ - 13/R
TAPES FMT/SEQ 59/R  B7/W
TAPES FMT/SE® 8@/W  B5/W
--STATISTICS—~
PROGRAM-UNIT LENGTH 1361B = 753
SCM STORAGE USED . 61100 = 25152

COMPILE TIME

1.545 SECONDS

IS A LOCAL FILE

END OF FILE
7?7 end
LIST
AER @.563UNTS.
/

DA3015
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Seminar Evaluation

Your feedback will be very useful in improving the quality of our seminars!

Seminar Title
Dates A to VA4 Location
Instructor
Strongly Not Strongly
Disagree Disagree Sure Agree Agree
CONTENT
1. The objectives were clearly stated at the begin- SD ] NS A SA
ning of the seminar. Please explain.
2. All of the seminar objectives were adequately SD D NS A SA
covered. Please explain. '
FACILITIES
3. The seminar facilities were comfortable. Please SD D NS A SA
explain.
INSTRUCTOR
4. The instructor demonstrated a thorough know- SD D NS A SA
ledge of the content. Please explain.
5. The instructor presented the information in a SD D NS A SA
clear and understandable manner. Please explain.
PARTICIPANT
8. | had the necessary prior knowledge for this SD D NS A SA

seminar. Please explain.




7. Indicate your knowledge level of the content prior to this seminar. (Circle one)
Noknowledge <— 12 3 4 5 8 7 8 9 10— 0N
8. Indicate your knowledge level of the content after this seminar. (Circle one)

No knowledge —emm 1 2 3 4 > Knew everything'
9 S 6 ’ 8 9 10 covered in seminar

GENERAL COMMENTS

9. Considering all aspects of the seminar, how would you rate it overall? (Circle one)

PoOr -agfuem 4 2 3 4 5 6 7 8 9 10 === Excellent

10. What did you like best about the seminar?

11. What did you like least about the seminar?

12. Please use the space below to make any other general comments about the seminar.

13. Please list colleagues who should receive advance notices of similar seminars.

Name Name

Title Title
Organization Organization
Address Address

Phone No. Phone No. -

14. Would there be enough interested people in your organization to warrant offering the seminar at your site?
Yes D No D

If yes, who should be contacted to manage it?

Name - Title
Organization Phone No.
Address

Signature Company




PARTICIPANT INFORMATION FORM

In order for our seminars/courses to be most effective, they need to take into account the
characteristics, needs and objectives of the people who attend them. The information asked
for below will assist us in keeping our presentations relevant to the participants and in devel-
oping and scheduling new presentations that will meet participant needs. Please complete this
form and leave it with the presenter at the next break.

Seminar/Course Title. Date of Presentation
Name Field or Type of Business
Title . Years of Experience
Business Address Supervisor’s Title

Last professional degree

List your three primary objectives in attending this seminar.
1.

2.
3.

Will this course/seminar be credited toward certification/training requirements?

Rank in order of importance in your choice of this seminar session.

Instructor Date Location Employer’s Preference

Previous courses/seminars attended relating to this topic.

L.
2.
3.

Topics for additional courses/seminars in which you would be interested.

1.




PARTICIPANT INFORMATION FORM
Page 2

What trade journals/magazines do you regularly read or subscribe to in order to keep abreast
in your profession?

How did you become aware of this course/seminar?

Schedule/Catalogue

Direct Mail Brochure —___,

Recommendations of Supervisor __,
Recommendation of Colleagué e mn
Corporate Training Department

Other
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COMMENT SHEET
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PUBLICATION NO.: DA3015-1 REVISION: F
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This form is not intended to be used as an order blank. Control Data Corporation welcomes your evaluation of
this manval. Please indicate any errors, suggested additions or deletions, or general comments below (please
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