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INTRODUCTION

This book contains tests/exercises for two different courses,
Programming RSX-11M in MACRO and Programming RSX-11M in FORTRAN.
Most of the questions apply to both courses. If a question begins
with "In MACRO" or "In FORTRAN", that question applies only to the
specified course. Solutions are provided for all tests/exercises.
Where it is appropriate, separate solutions are provided for MACRO
and FORTRAN. Solutions which involve programs should also be
available on-line.

Check the Student Guide in the Student Workbook for your
course for information on how to use the tests/exercises.






Using System Services
TEST/EXERCISE

Match the function with the type of system service wused to
perform it.

Function Type of System Service

a. The tasks send data 1. System and task information
back and forth to
each other 2. Task control

b. The tasks read data 3. Task communication/coordin-
from a file on disk ation

c. The tasks get input 4. I/0 to peripheral devices
from an operator
at a terminal 5. File and record access

6. Memory use

Draw a figure to illustrate a method of providing a system
service through the Executive.



Using System Services
. TEST/EXERCISE

3. What is the other method for providing a system service?

4., 1Identify two system 1libraries you might use in writing
programs that use system services.



Using System Services

SOLUTION

Match the function with the type of system service wused to
perform it.

Function Type of System Service
3 a. The tasks send data 1. System and task information
back and forth to ‘
each other 2. Task control
5 b. The tasks read data 3. Task communication/coordin-
- from a file on disk ation
4 c. The tasks get input 4, I1/0 to peripheral devices
from an operator .
at a terminal 5. File and record access

6. Memory use

Draw a figure to illustrate a method of providing a system
service through the Executive.

See Figure 1-1 or 1-2



- Using System Services

SOLUTION

What is the other method for providing a system service?

Insert the code into your task.

Identify two system libraries
programs that use system services.

Any two of the following:

SYSLIB.OLB
RSXMAC.SML
RMSMAC.MLB
RMSLIB.OLB
FOROTS.OLB
F4POTS.OLB

Also acceptable:

FCSREF.TSK
FORRES.TSK
F4PRES.TSK
RMSSEQ. TSK

you

might

use

in

writing



Directives
TEST/EXERCISE

In MACRO-11

a. Modify the task READF to use the $C form of the Read Event
Flags directive.

b. Modify the task READF to use the $S form of the Read Event
Flags directive.

In FORTRAN, modify the task READF to set all of the odd
numbered flags from 1 to 15(18).

Modify WFLAG and SFLAG to use a global event flag instead of a
group global event flag. Omit any unnecessary code in the
tasks. Check with your instructor to find out which event
flag to use.

Write a task which does some work and periodically checks a
group global event flag. Have it display a message and exit
when the flag has been set. Write another task, or modify
SFLAG to set the flag.

Add a requested exit AST routine to WFLAG. .

In MACRO-11, add an odd address trap SST routine to the task
SST. Include an instruction which causes the trap to occur.






Directives

SOLUTION

1 +TITLE  READIF
2 JIDENT /0L1/
3 SJENARL  LC i Enable lower case
v+ )
5 $ File LEX214.MAC
b ]
7 3 Modified to use the $C form of the Read All Event $3EX
8 i Flags directive
9 F
10 $ This task starts ury sets event flag 1y reads the
11 i event fladgsy moves them into redgisters RO-R3 and then
12 i exits. It uses the $ form of the directive calls.
13 ¢
14 i The flags are returned as followsd
] H
16 H word 0 = event fladgs 1-16
17 ¥ word 1 = event flads 17-32
18 H word 2 = event flads 33-48
19 3 word 3 = event flads 49-64
20 -
21
22 +MCALL RDAFSCYSETFS$yEXITS$SyDIRS ¢ Sustem macros
27 s TEX
24 BUFF? YBLKW 4 3 Buffer for event fladg
25 ¥ values
26
27 SETF SETF® 1 3 PR for Set Event Flad
28 ¥y directive
29
30 START: CLR R4 3 Clear error counter
31 LIiR% $SETF ¢ Set event flag 1
32 RCS ERR1 i Branch on dir error
33 RIAF$C  BUFF 3 Read the event fladgssiiEX
34 i (1 - 64>,
35 RCS ERR2 § Branmch on dir error
36 MOV RUFF RO i Move the event flad
37 MOV BUFF+2sR1 ¢ wvalues into the
38 MOV BUFF+4yR2 3 redisters
39 MOV BUFF+6yR3
40 Ior i Trar and disrlay
41 i redisters
42
43 i Come here on directive errors
44 ERR2? INC R4 3 R4=2 for read error
4% ERR1: INC R4 # R4=1 for set event
46 i y fladg error
47 MoV $NSWyRO $ Error code into RO
48 107 3 Trar and disrlay the
49 i redisters
50 +END START
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Directives

SOLUTION

+TITLE READF
+INENT /017
JENARL LG ¢y Enable lower case

-+

File LEX21E.MAC

Modified to use $5 form of the Read Ali Event Flads $+EX
directive

This task starts ury sets event fladg 1y reads the
event Tladgsy moves them into redisters RO-R3 and then
exits. It uses the $ form of the directive calls.

The flasts are returned as follows?

word O = event fladgs 1-16

word 1 = event fladgs 17-32
word 2 = event fladeg 3348
word 3 = event flads 4964

]
B

+MCALL  RDAF$SySETF$yEXITS$SyDIRS § Sustem macros

$sEX
BUFF ¢ <RLKW 4 ¢ Buffer for event flad
vy values
SETF SETF$ 1 $ DFE for Set Evernt Flas
# directive
START: CLR R4 # Clear error counter
NIRYS *#SETF ¥ Set event flag 1
RCS ERR1 i Branch on dir error
RIAF$S  #BUFF 3 Read the event flads
3 (1 —- 64). $FEX
RCS ERR2 3 Branch on dir error
MOV BUFF RO # Move the event flasg
MOV BUFF+2yR1 ¥ values into the
MOV RBUFF+4yR2 H redisters
MOV BUFF+6yR3
Iar $ Trar and disrlay
¥ redisters
# Come here on directive errors
ERR2: INC R4 # R4=2 for read error
ERR1? INC R4 3 R4=1 for set event
¢ fladg error
MOV $DSWyRO # Error code into RO
rarT ¥ Trar and disrlaw the
i redisters

+ENI START



CWNTU DU
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Directives

SOLUTION

READF . FTN
File LEX22.FTN
Modified for exercises. Set odd numbered fladgs.

This task sets event flag 1 and then reads
flags 1 to 16 and disrlaws them

INTEGERX2 IEVF (18) vy I0ISUW
Set odd event flads.

00 5 K=1915.2

Cal.l. SETEF (KyIDSW)
Branch on directive error

IF (IDSW .LT. 0) GOTO 1000
CONTINUE

Read the event fladgs into the arraw ievf. Note

PIEX

HIEX
HIEX
HIEX

HEX

that in FORTANy we can only read 1 flag at a8 time

oo 20 I=Le16
CALL READEF (IyIDGSW)
Branch on directive error
IF (IpsWw LT. 0) GOTO 1100
Check IDSW valuey 2 means sety 0 means clear
Set the ievf value accordingly (1 means sety 0
means clear)
IF (Insw LEQ. 2) 60TO 10
TEVF (I =INSW
GOTO 20
TEVF (I =1
CONTINUE
Write out Tlag settingsy starting with flag 16,
WRITE (5,30)
FORMAT (7 EVENT FLAGS 16. TO 1. ARE?’)
WRITE (S5y40) (IEVF(J)y J=16y19-1)
FORMAT (7 “51612)
CaLlL EXIT
Come here on directive errors

00 WRITE (5y1010) IDSW

10 FORMAT (¢ ERROR SETTING FLAG. ERROR CODE =
CALL EXIT

00 WRITE (5,1110) IDSW

10 FORMAT (7 ERROR READING FLAG, ERROR CODE
Call EXIT
END

#

‘vl

‘91

]



W NG DW=

10

S NE WP T ONSH AR WE P B> W WG EF N> MY S S e3> e Cr B> Bk
-+

i

Directives

SOLUTION

LTITLE  WFLAG
+IDENT /01/
+ENARL  LC i Enable lower case

FILE LEX23A.MAC
Modified to use dlobal event flag 35, $IEX

This srogram creates the drour global event fladsy
clears evenlt flag 65, and waits for it to be set. When

the flag is selt it writes 38 messade and exits.
Assemble and task-build instructions?

*MACRO/LIST/0RJECT IUWFLAG LESCLy 1IPROGMACS/LIRR-5 $EX
~*ARY ydeviLufdILEX23A

=LINK/ZMAF WFLAGyLEIL1» 1IPROGSUBRS/L.IBRARY

Tnetall and Run instructions?

Rurn WFLAGy thern rurm SFLAG. A1 least orme of the
tasks must be installedy or else the RUN command
will tre Lo install both tasks under the same
mamey TTrrm.

SMOEALL  EXITSSyWTSESCyCLEF$CyCRGF$C 7 Sustem
$# macros

+MCALL.  TYFE # Suprlied macro
START? CLR RO i RO used to identify
y the error
TYFE “CLEAR AND THEN WAIT FOR EF 3%5. TO BE SET>
yrEX
CLEF$C 35, # Clear event flag 35.33EX
RCSH ERR2 # Branch on directltive
i error
WTSESC 35, # Wait for event flasg 35
i to he set $iEX
RCS ERR3 i Branch on directive
i error
TYFE “EF 3%, HAS REEN SET. WFLAG WILL NOW EXIT:»
$5EX
EXIT$S
ERR3? INC RO $ RO = 3 if ervor on
# wait for dir
ERR2S INC RO y RO = 2 if error on
i clear flag dir
MOV $NSWR1 i Flace DSW in R1
107 $ Trar and dume registers

+END START

19



Directives

SOLUTION

FROGRAM WFLLAG

1
2 (e
3 C FILE LEX23A.FTN
4 G
5 £ Modified to use event flas 35(10) IEX
&b [
7 C This task creates the grour dglobal event fladgs, and
8 C then clears event flad 6%, and waits for it to bhe set.
kY C When the flad is sety it writes a3 messadge and exits
10 C
11 C Imstall and run dinstructions?
12 C
13 C Rur WFLAGy then rum SFLAG., At least one of the
14 C tasks must be installeds or else the RUN command
13 Cc will try to install bhoth tasks under the same
16 C rname (TTrr)
17 C
18 WRITE (5+20)
19 20 FORMAT (7 CLEAR AND WAIT FOR EF 35, TO RE SET/)1IEX
20 Cal.l. CLREF (35.106W> HEX
21 IF CInsw LT, 0) GOTO 1100
22 CALL WAITFR (35,108W) FHEX
23 ) IF (IDSW LT, 0) GOTO 1200
24 WRITE (%5530)
25 30 FORMAT ¢/ EF 359. HAS REEN SET. FWAIT WILL NOW EXIT’)
26 o HIEX
27 CALL EXIT
28 C Error processing
29 C

30 1100 WRITE (S»y1110) I0SW

31 1110 FORMAT (/ DIRECTIVE ERROR CLEARING EVENT FLAG 35,
32 1 DSW = 715) HIEX

33 CcaLl EXIT ‘

34 1200 WRITE (Sy1210) IDSW :

35 1210 FORMAT (7 DIRECTIVE ERROR WAITING FOR EVENT FLAG

36 1 35, DSW = “»15)
37 CALL EXIT
38 ENI

1 +TITLE SFLAG

2 +INENT /01/

3 +ENARL  LC # Enable lower case

4 ER S

] ¥ FILE LEX23R.MAC

é F }

7 ¥ ModifTied to use event flag 35, FFEX
8 ¥

Q- i This task sets event fladg 65. It assumes that the
10 § drour dlobal event flads have aslready been oreated,
11 H

12 i Assemble and task-build instructions?

13 H

14 H MACRO/LIST LE!IC1y LIFROGMACS/LIBRARY ydevi[ufdlSFLAG
15 H LINK/MAF SFLAGYLE!L1»1IFPROGSURS/L.IRRARY

11



Directives

SOLUTION

14 ;
17 ¥ Install and Run notes?
i8 $
19 § First rum WFLAGy thern rurn SFLAG. At least one of
20 § the tasks must be installedy or else the RUN
21 H command will trw to install both tasks under
22 ] the same mamey TThn.
23 $
24 ¥
25 LMCALL EXIT$SySETFS$C ¥ Sustem macros
26 LMCALL  TYFE # Suerplied macros
27 ' '
28 START:  TYFE SEF 3%, IS BEING SET. THEN SFLAG WILL EXIT..
29 s vEX
30 SETF+C 395, ¥ Set event flag 35. 37EX
31 RCS ERR ¥ Branch on dir error
32 EXIT$S ¢ oEMit
33 ERR? MOV $NSWsR1 i Save DSW
34 107 . i Trar and dums redisters
35 LEND START
1 FROGRAM SFLAG
2 (Y
3 C FILE LEX23B.FTN
4 (Y
5 C Modified to use event Tlag 335. HEX
é C
7 C This task sets event flag 63. It assumes that the
8 C srour global event flasgs have alreasdwy been created.
® C
10 C Install and rum instructions?
11 [
12 [ Rurn WFLAGy then run SFLAG. At least one of the
13 o tasks must be installedy or else the RUN command
14 C will try to install both tasks under the same
15 C name (TTrrnd .
16 C
17 WRITE (&5y10)
18 10 FORMAT (¢ EF 39, IS REING SET. THEN SFLAG WILL EXIT?)
19 C FIEX
20 CALL SETEF (35 IDSW) . THEX
21 £ The DSW value returned for SETEF is 2 if it was set
22 C aend 0 if it was clear. A 1 is NOT returned for success
23 IF (IDSW L T. 0) GOTO 1000
24 CAlL EXIT
25 C Error code

26 1000 WRITE (5+1010)
27 1010 FORMAT (7 DIRECTIVE ERROR SETTING EF 38, DSW = /

28 1+14) EX
29 CALL EXIT
30 END

12
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Directives

SOLUTION

+TITLE LEX24
+IDENT /01/
+ENARL. LC

-+

FILE LEX24,MAC

messadge and exils.,

RARY rddev i CufdILEX24

names TTrn.

+MCALL
+MCALL. TYPE
START! CLR RO
TYFE “LEX24 IS CREATI
CRGF$0
RCC OK

This erogram creates the grous
clears event fladg 65,y does some work and reriodically
cehcks event flag 65. When the flag is set it writes a

Install and Run instructions:

13

A

y

A
4

@ e> e X oer

Enasble lower case

Assembrle and task-build instructions?t

LINK/MAF WFLAGYLEBIL1y 1IFROGSUBS/ILIBRARY

global event fladsy

EXIT$SsWTSE$CyCLEF$CyCRGF$C 5 Sustem

same

’ macros

Surrlied macro

RO used to identify

the error

Create drous dglobal

event flads

MACRO/LIST/0RJECT IWFLAG LEILC1y LIFROGMACS/LIB-§EX

#FEX

Runn WFLAGy then run SFLAG. At least ohe of the
tasks must be installeds
will try to install both tasks under the

or else the RUN commandg

EBranch on directive ok

i I dgrous dglobal event flads alreads existy
¥ Just disrlawy messade and continue
CiMp SNSWy HIE . RSU 3 Check for efs alreadu
i in existence
ENE ERR1 # Branch on any other
$ dir error
TYFE <GROUF GLORAL EVENT FLAGS ALREADY EXIST>
OK3 TYFE SCLEAR EF 69, WORK UNTIL IT IS SET:x
CLEF$C 635, $ Clear event flag 65,
BCS ERR2 § Branch on directive
¥ error
AGAIN? CLR R1 i Clesr counter FiEX
¥ Loor 2XX16 timesy then check flad sSEX
LOOF INC Rl 3 Increment counter $5EX
ENE LOOF i Not wet cwcledy loosis
i adain FPEX

G THE GROUF GLOEBAL EVENT FLAGSX

m
>
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53

54

55
56
57
59
60
61
62
63
64
65
66
67
68

ERR2: INC RO

ERR1: INC RO

Directives

SOLUTION

TYPE “COUNTER HAS CYCLED: 7 Disrlaw messade’ FEX

CLEF$C 65, 3 Use Clear to read flassgisEX >

-

RCS ERR3
CMF SNSWy IS SET

EBranch on dir errorisEX
IS.SET means flasg wasiiEX
set yIEX
ENE AGAIN Nor loor ssgsin EX
TYPE “EF 65, HAS BEEN SET. LEX24 WILL NOW EXIT:
EXIT$S

R3: INC RO

er G> ‘e w8

RO = 3 if error on #3EX
Clear Fladg dir while
waiting

RO = 2 if error on
clear fladg dir

RO = 1 if error on
create srour flads dir

Flace DSW in R1

Trar and dums resisters

MOV sOSWsR1
0T
+END START

W > W W WP P > w0 e

FROGRAM LEX24
FILE LEX24,.FTN

This task creastes the drour gdlobal event flasiss and
thern clesrs event flag 65, and does some work while
waiting for it to be selt. When the flag is sely it
writes a messade and exits

Imnstall and run instructions:

R LEX24y thern run SFLAG. At least one of the
tasks must be installedy or else the RUN command
will try to install both tasks under the same
rmame (TTrn)

14



Directives

SOLUTION

17 WRITE (5y10)
18 10 FORMAT (7 LEX24 18 CREATING THE GROUF GLORAL EVENT FLAGS )
19 C HIEX
20 CALL CROF («IDSW)
21 IF CInsw LT 0 GOTO 900
22 15 WRITE (&G 202 )
23 20 FORMAT (7 CLEAR EF 6%. WORK UNTIL IT I8 SET )
24 Call. CLREF (4635 1D8W)
25 TF O CInsW LT, 0) G6OTO 1100
26 22 N0 28 K=1y68535 FTEX
27 2% CONTINUE HHEX
28 WRITE (5280 PHEX
29 20 FORMAT (7 COUNTER HAS CYCLED) LIEX
30 CALL REANEF (8% 105W) FHEX
31 IF CInsWw LT. Q) GOTO 1200 HIEX
32 IF (InsW NE. 2 6G0TOo 22 HIEX
33 WRITE (Sy30)
34 20 FORMAT ¢/ EF &%, HAS BEEN SET. LEX24 WILL NOW EXIT?)
35 Call. EXIT
3& C Ervor rrocessins
27 M
38 C Checl Ffor code of ~17y meaning fladgs alreadwy exist
3¢ Q00 IF (InSwWw NE. —-17) GOTO 1000
40 C In that casey Just dislaew 2 messade and continue.
41 WRITE (5+910)
42 210 FORMAT (7 GROUF GLORAL EVENT FLAGS ALREADY EXIST )
43 GOTO LS
44 0 Here Tor Tatal errorsy disrlay message and exit
4% 1000 WRITE (51010 IDLSW
1010 FORMAT (7 DIRECTIVE ERROR CREATING GROUF GLORAL
TEF &, DSW = 7y 1)
calLL EXIT
1100 WRITE (S¢31110) IDEW
LL10 FORMAT (7 DIRECTIVE ERROR CLEARING EVENT FLAG 6%.
L DEW = 7918
Call EXIT
1200 WRITE (%1210 1DSW
1210 FORMAT (7 DIRECTIVE ERROR READING EVENT FLAG
1 6%, N8W = 7y %) HTEX
CaLl. EXIT
ENTL

15



Directives

SOLUTION

1. CWTITLE  WFLAG

2 +IDENT /01/

3 +ENABL.  LLC ¢+ Enable lower case

4 it

] ¢+ FILE LEX29.MAC

b H .

7 ¢ Modified to include 3 Reauested Exit AST FiEX

8 ;

4 i This. rrodgram creates the drour global event fladsy

10 ¥ clears event flad 6%5. and waits for it to be set., When
11 i the Tlad is set it writes 3 messade and exits,

12 ’ .

13 i Assemble and task-build instructions?

14 H

15 H MACRO/LIST/0RJECTIWFLAG LEIL1y LIFROGMACS/LIE-33EX
16 H RARYrdeviLufdlLEX2S 3iEX
17 ; CLINK/7MAF WFLAGyLEIL1y 1IFROGSURS/LIRRARY

18 H )

19 # Install and Run instructions:

20 H

21 ¥ Rurt WFLAGy then rumn SFLAG. At least one of the
22 H tasks must be installedy or else the RUN commard
23 H will try to install both tasks under the same

24 ] namer TTrrm.
25 -
26 +MCALL EXIT$S,yWTSE$CyCLEF$CyCRGF$C 5 Sustem
27 iomacros

28 +MCALL SREASC,ASTX$S 3 Sustem Macros $FEX
29 . JMCALL  TYFE §# Surrlied macro

30

31 START: CLR RO 3 RO used to identifw

32 + the error

33 SREA$C REXAST ¥ Set ur Reauested Exit
34 ’ ' i AST PIEX
35 BCS ERRO # Branch on dir error
36 TYFE “WFLAG IS CREATING THE GROUF GLORAL EVENT FLAGSX
37 CRGF$C i Create srour global
38 ' i event flass

39 EBCC oK y Branch on directive ok
If drour dlobal event flads alreadw existey
41 Just disrlagw messade and comtinue

42 CMFP $OSWy#IE.RSU $ Check for efs already

’
43 $ in existence
44 BNE ERR1 3 Branch on ang other
45 ‘ i dir error
46 TYFE “GROUF GLOBAL EVENT FLAGS ALREADY EXIST:»
47 OK? TYFE “CLEAR AND THEN WAIT FOR EF 65. TO RE SET>
48 CLEF$C 65. # Clear event flad 65.
49 RCS ERR2 # Branch on directive
50 ' { error

16
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Directives

SOLUTION
WTSES$C 65, ¥ Wait for event fladg 65
y to be set
BCS ERR3 # Branch on directive
# error
TYFE “EF 653, HAS BEEN SET, WFLAG WILL NOW EXIT:
EXIT$S
¥ AST Service routine FiEX
REXAST: TYFE SWHY ME? NOT THIS TIME! !> § Ture messadgde
s rEX
ASTX$S ¥ AST exit to returm #3EX
ERR3: INC RO i RO = 3 if error on
i wait for dir
ERR2? INC RO $ RO = 2 if error on
; ' 3 clear flad dir
ERR1 ¢ INC RO $ RO = 1 if error on
i create dgrour flads dir
ERRO? MOV $NSWy R i Place DSW in R1y leave
i RO=0 for srecify $iEX
3 reacuested exit AST err
10T ¥ Trar and dums registers

+ENI START

FROGRAM WFLAG
FILE LEX23.FTN
Mogified to include a8 Reruested Exit

This task creates the grous global ev
then clears event Tlag 65, and waits
When the flag is sety il writes a mes

Install and run instructions:

Run WFLAGy then rum SFLAG, At 1
tasks must be installedy or els
will tre to install both tasks
name (TTrn)

aocooooooaooaoaoaoaaon

EXTERNAL REXAST
Set ur Requested Exit AST
CAlLL SREA (REXAST IDSW)
IF CInsw .LT. 0) GOTO 950
WRITE (5+10)
10 - FORMAT (° WFLAG IS CREATING THE
CaAlL CRGF (»1DSW)
IF (IpsWw L T. 0) GOTO 9200
15 WRITE (5+20)
20 FORMAT ¢/ CLEAR AND WAIT FOR EF
Cal.l. CLREF (65y1IDSW)
IF (IOsW LT. 0) GOTO 1100
CALL WAITFR (65sID8W)
IF (IDSW L.T. 0) GOTO 1200
WRITE (%5,30)

]

17

AST FIEX
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Directives

SOLUTION
33 30 FORMAT (7 EF 6%, HAS RBREEN SET. FWAIT WILL NOW EXIT’)
34 CALL EXIT
35 C Error rrocessing
36 Cc
37 C Check for code of -17y meaning flass alreadu exist
38 ?00 IF (IDSW +NE. ~17) GOTO 1000

39 C In that casey Just dislay a8 messade and continue.
40 WRITE (5,910)

41 210 FORMAT ¢’ GROUF GLOBAL EVENT FLAGS ALREADY EXIST’)
42 GOTO 15

43 C Here for fatal errorss diserlay messade and exit

44 950 WRITE (5,9460) INSW HHEX

45 260 . FORMAT (/ DIRECTIVE ERROR SETTING UF AST ROUTINE.
46 1 DSW = “»18) HEEX

47 CALL EXIT HEX

48 1000 WRITE (5,1010) IDSW :

49 1010 FORMAT ¢’/ DIRECTIVE ERROR CREATING GROUF GLOBAL
90 1EF778. DSW = 7y 15)

51 CALL EXIT

52 1100 WRITE (Sy1110) IDSW

53 1110 FORMAT (’ DIRECTIVE ERROR CLEARING EVENT FLAG 635.
54 1 DSW = 7»15)

59 CALL EXIT

T} 1200 WRITE (5,1210) IDSW

57 1210 FORMAT (7 DIRECTIVE ERROR WAITING FOR EVENT FLAG

58 1 65, L8W = “419)
59 caLL EXIT
&0 ENI
&1 C HEX
62 SUBROUTINE REXAST HIEX
63 C HEX
64 C AST service routine HTEX
65 C ‘ HIEX
bé INTEGER PLIST(&) s I0QWVE HTEX
67 REAL TEXT1(4)»TEXT2(7) HTEX
68 DATA TIOWVER/"11000/ FTEX
69 DATA TEXT1 //TRYI‘»/NG T/+°0 AR’ FIEX
70 1/0RT ’“»’ME “s’EH? 7/ VIEX
71 DATA TEXT2 /7WE W/ »’ON"‘T’y” LET HIEX
72 1/ YOU 97 THI’»‘S TI vy /'ME! ‘/ HEX
73 C Set ur for QIO directive HTEX
74 CALL GETADRRC(FLIST(1)sTEXT1(1)) HIEX
75 FLIST(2) = 23 H1EX
76 FLIST(3) = "40 HHEX
77 C Use QI0 directive to disrlaw temxt HEX
78 ’ CALL WTAIOCIOWVRYSyly s »PLIST) VHEX
79 C Set ur for 2nd line of text HIEX
80 CALL GETADRFLIST(L)STEXT2(1)) HTEX
81 PLIST(2) = 27 HEX
82 C Use QIO directive to disrlay text TTEX
83 CALL WTQRIOC(IOWVEsSs1ysyyFLIST) HIEX
84 RETURN HTEX
1HEX

895 ENI

18
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Directives

SOLUTION

+TITLE 88T
JINENT  /01/
+ENARL. LC ¢y Enable lower case

FILE LEX26.MAC

T

Modified to include an odd address trar FIEX

This task sets ur an S8T vector table to handle S85T’s
for BFTy I0T» and odd address trars. It then executes
instructions to cause these trars to occour. In each
S8T routiney 3 messadge is disrlaved and then the task
continues., Finallyes 8 TRAF instruction is executed,
Since no user 88T routine is srecified for TRAFy the
Executive ahorts the tashk.

Assemble and task-build instructions!

MACRO/LIST LEIL1y 1IFROGMACS/LIBRARY sdev i LufdILEX26
LINK/MAFP LEX26yL.EIE151IFPROGSURS/LLIBRARY

+MCALL  SUTK$C,EXIT$S ¥ External sustem macros
+MCALL  TYFE ¢ External surrlied macro

TARLE: WORD OLOTRF s MFTVIOYRFPTI0T 57 88T vector table

yyEX
TART?! SVUTK$C VTARLEs4 ¥ Have Executive set ur
¢+ 88T table
BFT y BRPFT instruction
TST 1 $ Test location 1y F3EX
§ causing an odd FFEX
$#  addr trae yyEX
CLR 120000 # Clear location 120000y
¥ ocausing 8 memory
y  rrotect violation
10T i I0T instruction
EXIT$S # Exit
EW? TRAF ¢y TRAF instruction

19



Directives

SOLUTION
40 $ 88T routines
41 $
42 OOOTRFS TYPE QDI ADDRESS TRAF CAUGHT:> ¢ Ture $FEX
43 i messade §rEX
44 RTI i Returrn from trar $3EX
4% MFTVIO: TYFE “MEMORY FROTECT VIOLATION CAUGHT:> % Tyre
46 : } messade
47 CMF . (SFY 4+ (5P + i Clean off three
483 TST (SFY+ vy asrecific stack words
49 # for memory #rotect SST
50 RTI $ Return from trag
51 RFT? CTYPE SRPFT CAUGHT» # Ture messade
52 RTI y Return from trae
93 10T TYFE 10T CAUGHT:- y Ture messade
54 MOV #NEWy (SF) # Chandge FC on stack so
) i return from trar
56 ¥ returrns to NEW
57 . RTI ¢ Return from tras
58 +END START

20



Using the QIO Directive
TEST/EXERCISE

Modify SYNCHQ or ASYNCQ to write prompting text (e.g., "TYPE
SOME TEXT: ") before issuing the read.

In MACRO-11, modify NUMER, replacing the error handling code
with code which writes out an error message plus the
appropriate status code. Refer to SYNQER for sample error
messages.

Modify NOECHO to use one QIO directive to both write the
prompt and read the input. Also, have the read timeout if no
key is struck for 20(10) seconds, in which case, display a
timeout message and exit. ' ,

Write a task which prints a message on every terminal in the
system. The task should break through any pending I/O at the
terminal. (Note: This task must be task-built as a
privileged task, using the /PRIVILEGED:0# qualifier in the
task-build command; /PR:@ in MCR) ‘

21
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Using the QIO Directive

SOLUTION
+TITLE SYNCHQ
+INENT /017
+ENARL.  LC i Enable lower case
FILE LEX31.MAC
Modified to disrlay rrometing text FrEX

This task read

uses sanchrono

+MCALL

SRE +BEKW
FF: +BLKR
MFPT: JASCII
RMFT  =.-FRMFT
+EVEN

ART?: CLR
CLR

QIOWSC

ERCS
TSTR
RLT
QAIOWSC

RCS
TSTR
EBLT
MOV

CLR
OF: CMFR

RLT
CMFPE
BGT
Here if wurprer
MOVE
ADD
MOVER

s 8 line of text from the terminaly
converts all urrer case characters to lower casey and
srints the converted messadge back at the termimal., It
us QIO directives.

QIOWSC QIDWSSYEXITSHS 7 External sustem

~

4
e y
80. ¥

A

¥

RS
R4

I0.WVURBYySYy1yyIOSE

H
§
H
$
H
¥
y
H
ERR3 H
I0SE H
ERR3A ;
JO.RVEyS»1y9JOSEY
ERR1

I08ER
ERR1A
INOSR+29yRO

R1

RUFF(R1) »#’A

P WY MY 6> € G WF e ‘er e

NEXT
BUFF(R1) »#'Z
NEXT §

/TYFE SOME TEXT: / $ Fromst

Fomacros

I/0 Status Block
Text buffer

Length of rromet

mmm
> X X

> w> e
s > e

Error Count
Error indicstor -~ 0
means directive error
(ISW in R3)y ned
means I/0 error
(1/0 status in R3)

y FRMFT s LFRMFTy 40>
Lisrlay rromst FFEX
Branch on dir errorsiEX
Check for 1/0 errorssgEX
Eranch on I/0 errorssEX
s “BUFFs80.> 5 Issue

y  read

Eranch on dir error

Check for 1/0 error
Eranch on 1I/0 error

Get count of characters
tured in
Offset inmto buffer to
character
Check for urrer case
ASCII character

Eranch if below rangde

Eramnch if above randgde

casey move to redister R2 and convert

BUFF(R1)yR2 i
*¥32.9R2 ’
;

R2 s BUFF (R1)

23
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Convert to lower case
Rerlace in messade



G2

53

54

53
56
97
98
59
60
61
62
63

65
66

48
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

NEXT

Error

- . e

ERR3A:

ERR2AZ
ERR1A?

ERR3¢

ERR23
ERR13

INC
SOR
QIOWSS
RCS
TSTR
BLT
EXIT$S
codde
INC
INC
INC
MOVE
nec
107
INC
INC
INC
MOV

10T

Using the QIO Directive

SOLUTION

R1
ROy LOOF

#¥I0.WURs#Ss ¥l y o ¥

ERR2
I0SE
ERR2A

RS
RS
RS
I0SEyR3

R4

RS
RS

RS

“$DSW RS

+ENDIN START

24
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Increment offset into
buffer to rext char
Decrement count of
characters leflt to chechk

I0SEy » “#RBUFF » IOSE+2y $40>

Write text

EBranch on dir error
Check for 1/0 error
EBranch on /0 error
Exit

RS5=3 means Fromet QIO

error FfEX
Ue error count -~ 2nd QIO
- 1gt QIO

I/0 error. 1I/0 status
to R30
Nedative value in R4
means I/0 error
Trar and disrlaw
redisters
RS=3 means Fromst QL0
error PsEX
Ure error count - 2nd QIO
- 1st QIO
Directive error. DSW
to R3y leave R4=0.
Trar and disrlaw
redisters



Using the QIO Directive

SOLUTION

1 PROGRAM ASYNCQ

2 C

3 C FILE LEX31.FTN

4 c

5 C Modified to disrlaw rromrting text HEX
6 [

7 C This srodram reads a3 line of text from the termimale
8 C converts any urrer case characters to lower case and
9 C erints the converted messadge back a3t the terminal.
10 C It uses asuynchromnous QI0s and am event flas for

11 C sunchronization.

12 c

13 RYTE I0OSE(4),IRUF(80)

14 DIMENSION IFAR(&S)sK(10)D

15 EQUIVALENCE (NUMyITOSE(3))

16 REAL FRMFT(4) HIEX
17 ODATA FRMPFT //TYFE sy’ SOM sy E TE»'XT?! “/VIEX
i8 DATA IOWVER/"11000/

19 DATA IORVE/*10400/

20 DATA IVFC/"40/
21  Set ur values for the QIO
22 TUNIT=S
23 C Set wue for QID to issue rromst HIEX
24 CALL GETADR(CIFARCL) yPRMFT(1)) HIEX
25 IFAR(2)=16 HEX
26 IFAR(3)="40 FHEX
27 C Issue asusnchronous write HIEX
28 CALL QIOCIDWVERyIUNIT»S»y IOSEyIFARYINS) HIEX
29 IF CIDS L.T. O) GOTO 780 HEX
30 CALL WAITFR(S,IDS) HIEX
31 IF 108 LT, 0) GOTO 7895 HIEX
32 IF (I0SECL) JLT. 0) GOTO 790 HIEX
33 C Set us for read HTEX
34 IFPAR(3)=0 HEX
35 IFAR(2)=80
36 C Get the address of the I/0 buffer
37 CALL GETADR(IFAR(L) sy IRUF (1))
38 C Issue the QIO
39 CALL QIOCIORVEBYyIUNIT»Sy» IOSR IFARYINS)
40 C Check the directive status
41 IF 108 LT, 0) GO TO 800

42 C o some work while I/0 oreration is being rerformed
43 no S0 I=1+10

44 KCI)=64%1

45 S50 CONTINUE

44 C Wait for 170 to comrlete

47 CALL WAITFR(S,IDS)

48 C Checlk directive status

49 IF ¢IDS .LT. 0) GO TO 805

S0 C Check the 1/0 status

51 IF (IOSECL)Y LT, O0) GO TO 810

25



Using the QIO Directive

SOLUTION

C Convert to lowercase
00 100 I=1yNUM
IF (TRUFCIY JLT. ‘A7) GO TO 100
IF (IRUFC(I) GT, "132) GO TO 100
TRUFC(IY=TIRUF(I)+32
100 CONTINUE
C Set ur I/0 FParameter List for write
IPAR(2) =NUM
IFAR(Z) =TIVFC
C UWrite the converted line to the terminal
CALL QIOCIOWVERyIUNIT Sy sy IOSEy IFARS IDS)
Cc Check directive status
IF (IDS LT, 0) GO TO 820
C Wait for the 1/0 to comrlete
CALL WAITFR(S.IDS)
C Check directive status
IF (IDS JLT. 0) GO TO 825
C Check the I/0 status
IF (I08RC1) LT, 0) GO TO 830

GO TO 850
780 WRITE(S,880)1D08 HEX
GO TO 850 HIEX
785 WRITE(S,88%)108 HEX
GO TO 850 TIEX
790 WRITE(S»890)I08RC1) VIEX
GO TO 850 VIEX
800 WRITE(Sy?00) 110G
GO TO 850
805 WRITE(S:905)I08
GO TO 850
810 WRITE(Sy210)I08EC1)
GO TO 850
820 WRITE(S,220)108
GO TO 850
825 WRITE(S5y9225)108
G0 TO 850
830 WRITE(Sy930)XI08ER(1)
850 CALL EXIT
880 FORMAT(’ DIRECTIVE ERROR ON WRITE OF FROMFTy 1IEX
1 COnE = “y14) ’ VIEX
885 FORMAT (YDIRECTIVE ERROR ON WAIT FOR WRITE OF tI1EX
1LFROMFTy CODE = ‘y14) HEX
890 FORMAT(/ I/0 ERROR ON WRITE OF FROMFTy CODE =11EX
1 “yI4) HIEX
900 FORMAT(’ DIRECTIVE ERROR ON READy CODE = ‘,14)
P05 FORMAT(/ DIRECTIVE ERROR ON 18T WAITy CODRE = ‘,14)
910 FORMAT(’ I/0 ERROR ON REAIly CODE = ‘sI14)
920 FORMAT(/ DIRECTIVE ERROR ON WRITEs CODE = ‘yI4)
P25 FORMAT(/ DIRECTIVE ERROR ON 2ND WAITy CODRE = ‘s14)
930 FORMAT(’ 1/0 ERROR ON WRITEy CODE = ‘yI4)
ENDI .
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Using the QIO Directive

SOLUTION

+TITLE  NUMER
+IDENT /017
+ENARL  LC ¢ Enable lower case

FILE LEX32.MAC

Modified to inmclude error messade code P FEX
This tashk does a simrle addition and outruts the
results, It demonstrates Lhe use of $EIMSG for

formatting messades with numeric data

+MCALL  QIOWSYyEXITESyDIRS 5 Sustem macros
+MCALL  QIOWSS $ Sustem macros §IEX

+NLIST REX y Do not list binarw
: i extensions
§y Data
Al +WORD 10 # 1st addend and start
i of ardument block
E: +WORD 22 ¥ 2nd addend
o +BLKW 1 $ Location for sum
y
ouT: QI0WS TO0.WURsS s 1y » TOSRy s “RUFy v40> $0QI0 for

T08k: +EBLKW 2

- Wy ‘e

outrut messadge
170 status block

- ey

Set ur for $EDMSG

BUF ¢ +BLKE 80. 3 Outrut buffer
FMES? +ASCIZ /%0, WAS ADDED TO ZD.y GIVING %ZD./

¥ Format string

¥ Set ur for error messades using $EDMSG FFEX
. +EVEN FFEX
ARG +EBLKW 1 i Argument blockissEX
FMTID:! JASCIZ /NIRECTIVE ERROR ON WRITEy DSW = ZD/ F3EX
FMT1I! JASCIZ “I/0 ERROR ON WRITEs I/0 STATUS = ZD733EX
+EVEN - FPEX
JLIST REX ¢ List binary extensions
+EVEN $ Move to word boundary
START: MOV AsC ¥ Move 1st addend to sum
i word
AL EyC i Add 2nd addend to form
Foosum

-

y

Set ur for call to SEDMSG

MOV #RUF yRO i Addr of outrut buffer
MOV #FMESsR1 i Addr of format string
MOV *¥AYR2 i Addr of argument block
CaAL.L $EIMSE i Make cally character

y

count returned in R1

27



Using the QIO Directive

SOLUTION

51 MOV R1s0UT+Q.I0OFL+2 % Flace # of characters

52 # to write into IOFPL

53 ; # inm QIO OFE

54 IIRS *0UT # Write outrut messade

G55 ERCS ERR1D $ Bramch on dir error

56 TSTR 108Kk 3 Check for I/0 error

$57 BLT ERR1I § Branch o I/0 ervor

58 EXIT$S

a9 H

60 # Error code

“61 H

62 ERR1I: MOV ¥FMT1IsR1 # Format string for §IEX

63 ) i 1st 1I/0 error messade

64 MOVE IOSEYRO $ Extend sign om I/0 33EX

63 MOV ROy ARG $ status bute by movinsgsy SEX
66 # it through RO to the 5IEX
67 i ardgument blochk $ X

48 EBR ELNAWT ¥ Branmch to common editisiEX
69 i and write code $SEX

70 ERR1L: MOV #FMTIDsR1 # Format strind for 1st?iEX
71 3 directive error $IEX

72 MOV *#$DSWy ARG § Move DSW to arg blockifEX
73 $ Fimish setting ur for $EIMSE $FEX

74 EDAWT: MOV $#RUF yRO i Outrut buffer addressisEX
79 MoV #ARGYR2 ¢ Argument block addresssiEX
76 caLl $EIMSG ¥ Edit outrut string $3EX

77 QIOWsS #I0.WUBRy¥SsRlyyyy #RBUFyR1y#40> § WritessEX
78 ¢ out messade P EX

79 EXIT$S 3 Exit $sEX

80 +ENII START

28



Using the QIO Directive

SOLUTION

1 +TITLE NOECHO

2 +IDENT /01/

3 +ENAERL.  LC ¥y Enable lower case

4 it

5 $ FILE LEX33,.MAC

) H

7 ¥ Modified to combirne QIO0s and include timeout §iEX

8 i

b4 i This task writes a rromet and then issues a QI0 to read
10 3 from the terminal without echo. It then disrlauws the
11 ¥ word which was entered.

12 H . .

13 y Assemble and task-build instructions?

14 H

15 ] MACRO/ZILIST LE:L1s1IPROGMACS/LIBRARY rdeviluicllLEX33
16 § LINK/MAF LEX33yFROGSURS/LLIERARY

17 5 )

18 +MCALL EXIT$SyQIOWSCyQIOWSS 5 Sustem macros

19 +MCALL DIRERRyIOERR $ Surrlied macros

20 H

21 i Data
22 H

23 +NLIST EREX # Don’t list of binarw
24 i extensions

25 MES? +ASCITI  /SECRET WORD: / $ Fromrt messede

26 LEN = +«—MES ¥ Length of sromst

27 BUFF? JASCTT  <18:/N0 LONGER A SECRET WORD: /

28 ¥ Preceding remark

29 BLEN = +«~BUFF $ Length of Remark

30 RUF? +BLKE 80. 3 Ineut buffer

31 TMOMS?! ASCII  /READ TIMED QUT/ 5 Timeout messase §iEX
32 LTMOMS =.,-TMOMS ssEX
33 +EVEN Word align for I0OSR

I0SR is broken into
two rarts for

34 Iose: +WORD 0
33 LENT? +WORD Q

€ s @ @r

36 , ¢ convenience.
37 ¢y Define functions locaslly to allow us of an assidgnment
38 ¢ statement to shorten directive statement

39 I0.RFR  =004400 Lefine functions
40 TF+RNE =20
41 TF.TMO =200

42 I0.FNC =<I0.RFR!TF.RNE!TF.TMOX QI0 fumction code

. wr > ‘a> €»

+LIST REX List binarwy extensions
44 $ :
45 # Code
446 ’

47 START?! QIOW$C I0.FNCsSs1ly2I0SRy»<RUF»80.y2sMESyLENy44

48 # Issue read after F3EX
49 ‘ 3 erom=t § P EX
50 BCS DERR1 # Branch on dir error

29



77

79
80
81
82

DIRA4A0OK?

NOTIMO?

- er W

JERR1:

IERR3:
IERR4?
DERRI1?

DERR3
DERRA4:

TSTE
BLT
CMPR
ENE
QIOWSC
ECC

JMP
TSTE
BLT
EXIT$S
MOV
ADID
QIOWSS

RCS
TSTR
RLT
EXIT$S

I0ERR

I0ERR
TOERR
IIRERR

IIRERR
I'IRERR
ENDI

Using the QIO Directive

SOLUTION

I0SE

IERR1
IOSRy#18.TMO
NOTIMO

Errors come here

1/0 error
1/0 error
timeout

Check for
Branch on

Check for
Branch if

FIEX
no timeoutisEX

]
H
H
]
IO WVEySy1y y IOSEy » < TMOMS » LTMOMS » 40 FiEX
OIR4A0K # Branch on dir ok - §F3EX
$ need thisy too far FFEX
# for branch
DERR4 i Jums on dir error $3EX
I0SE ¥ Check for I/0 errvar $s5EX
IERR4 # Branch on I/0 error #+EX
y Exit FEX
LENT RO $ Get lendth of ineut #3EX
#RLENYRO ¥ Add length of remark
#10.WURy#Ss 21y y#I0SEy » “EBUFF yRO» #40
‘ $ Write out text
DERR3 i Bramch on dir error
10SE ¢ Check for I/0 error
TERR3 # Brarnch on I/0 error
¥ Exit
#¥105EBy~“Error on READ AFTER FROMFT> $3EX
¥ Disrlsaw messasdge and

#I0SEy<Error on

2nd WRITE: 3§

exit

#I0SRy<Error writing timeoul messadexsiEX

QI0 on

a
y

“Error in

“Error in QIO on 2nd WRITE>> §
“Error writing timeout messader

START

30

READ AFTER FROMFPT:

$yEX
Disrlay dir messade and
exit
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Using the QIO Directive

SOLUTION

FROGRAM NOECHO

C

C File LEX33.,FTN

c

C Modified to use read after rromet and to timeowt ! I1EX

(™

C This task rromsts for inruty reads it without echo and

C then skirs to the next lime and diselsws the insut

g text and exits.
BYTE BUFF (80)yIOSE(4)yCR(1)
INTEGER FARM(&6)
REAL. FROMFT(4) I Fromrt HTEX

C
DATA JOFNC /46207 1 Q10 HEX

c I function!t VEX

C b eode FHEX
DATA IsTMD /2/ P Timeout I1EX

C I gtatus MIEX
DATA CR 715/ ! Carriade return character
DATA FROMFT /7SECR’y‘ET W'y "ORDE " 4

C I Text HEX

C Set ur the I/0 rarameter list
CaLL GETADR (FARM{1)yRBUFF (1)) ! buffer address
FARM(2) = 80 I Ruffer length
FARM(Z) = 2 ! Timeout = 2 11EX

C ’ ! X 10 sec HHEX
CALL GETADR (FARM(4) yFPROMFT(L))Y ! Fromet addre HIEX
FARM(S) = 13 I Fromet lendgth! 1EX
FARM(&) = "44  Yertical HTEX

c o format conte! TEX

C Issue read no echor read after sromrty with timeout !IEX

CALL WTAIO (IOFNCsSe1s» IOSEByFARM:INS)

IF (IDS LT+ 0 GO TO 100 ' Dir error?

IF CIOSECL) LT, 0 GO TO 110 1-1/70 error?
C Check for timeout .

IF (I0OSE(1) .NE. ISTMO) GOTO 1 I Branch if no! TEX
[ ' timeouwt FIEX
1
1

TYFE X READ TIMED QUT’ Nisrlay HIEX
C message - HIEX
CAaLL EXIT I and exit HIEX
1 - WRITE (S5y2) CReC(BUFF (1) I=1I108BC3)) | Echo inrut
2 FORMAT ¢/ “yAly /N0 LONGER A SECRET WORD: ‘y80A1)
cCaLL EXIT
[
C Error conditions
C
100 TYFE Xy ‘DIRECTIVE ERROR ON READI, STATUS = “»IDS
cAaLL EXIT
110 TYFE %s ‘170 ERROR ON READ. CODE = ‘yIOSR(1)
Cal.lL EXIT )
END

31
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Using the QIO Directive

SOLUTION

LTITLE  LEX34

+ITHENT /01/

+ENARL LC ’ ¢y Enable lower case
+
FILE LEX34.MAC

Solution to Module 3y Lab Exercise 4
Task does a write breaskthroush to all terminals.
Assembrle and task-build insructions?
*MACRO/LIST LE!L1y1IFROGMACS/LIBRARY ydeviDufdl-
~#.EX34

LINK/MAF/FRIVILEGED:O LEX34-LRILC1» 1IPROGSURS/ -
- =*LIBRARY

R L DR R D P TR TR P T TR P e

H

+MCALL  ALUN$,QIOWS »NIRSYEXIT$S
+MCALL  DIRERR» IOERR

RUFF ¢ +ASCIIT /HELLO THERE/
LEN = ,~BUFF
+EVEN

Iose: + BLKW 2 ¢y I/0 status hlock for QIO
ALUN? ALUNS 45TTy0 y IFE to assign to TTO¢,

$ will modifw for others
QIO QIOWS IO.WLE!TFWRTITF.RCUy4+1yyI0OSRy y “RBUFFyLENy40Q:

+ENARLE LS8R

START: MOV #ALUNYRO $ RO = LFE for ALUNS
MOV #QI0sR1 # R1 = DFR for QIOWS
BRO? DIRS RO $ Assign LUN
RCS ALFAIL 3 1If ALUNS failed
NIRS R1 i Ture messade at TTnt
BRCC 1% y If I/0 was queued 0K
DNIRERR <ERROR ON QIOWS$:-
143 CMFR $I5.5UC, I0SGR s Did I/0 succeed?
REQ 2% ¢ Yes
I0ERR *I0SE, “ERROR ON QI0OW$:-
243 ING ALLUNUCRO)D ¥ Next terminal
ER EBRO
y
$ Error from ALUN
ALFAIL?: CMF #IE. 1D $NSW s Iig it fail bhecause of
; illegal unit #7
ENE 3¢ # Noy some other error
EXIT$S y Yes. Must have rassed
y the last terminal
341 NIRERR <ERROR ON ALUNS$:>s Other error

+END START
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Using the QIO Directive

SOLUTION

FROGRAM LEX34

C FILE LEX34.FTN

€ Solution to Module 3y Lab Exercise 4

C Task does a8 write breakthrough to 311 terminzls.

C

C Task-build with /FRIVILEGED!Q aualifier

C_

C

INTEGER TTUNITsDISW

DATA TTUNIT/0/ I First outeut to TTO?
INTEGER FARAM(6) yITOSR(2)
RYTE SUCCOD2) U I/0 success codes

I First butes of I10SE
Mnemonic for *"Illedal
Ilevice or Unit* DSN code

170 function code
mnemonic

Write lodical blocky

write breakthroudghy
and restore cursor

-

EQUIVALENCE (SUCCODyIOSE
INTEGER IEIDU

DATA IEIDU/-99/

INTEGER ITOFCOD

DATA TOFCODR/*501/

l.oad rarameter list

CALL GETADRC(PARAM(1)y 'HELLO THERE ‘)

FARAM(2) = 11 ! Lensith of string

FARAM(3) = *40 ! Rlank for carr. ctrl.

CALL ASNLUNCA "TT/»yTTUNITYyIISW) | Assign LUN 4 to
FooTTme

IF (ISW.LT.0) GOTO 200
CALL WTRIO(IOFCODy4y1 sy I0SBFARAMy ISW)

IF (DSW.LT.0) GOTO 910 ! Directive error

IF (SUCCONCL) .NE.1) GOTO 920 ' I/0 error
TTUNIT = TTUNIT+1
GOTO 10

C Error from ASNLUN. If ASNLUN failed because of illedal
C unit numbery must have wrassed the last terminal. Exit.

200
205
?10
215

®20

P25

IF (DSW.EQ.IEIDU)Y CALL EXIT

TYPE 90%5»DSW ! Other error
FORMAT (7 ERROR ON ASNLUN. DISW = ‘»,16)
CALL EXIT

TYFE 915y TTUNITDSW

FORMAT (7 DIRECTIVE ERROR ON QIO TO TT/y02y727/
1 7 DSW = “»16)

caLl. EXIT

TYFE 925y TTUNITySUCCODRC2) »ySUCCOD(1)»IO0SRB(2)
FORMAT ¢/ I/0 ERROR ON QIO TO TT/»0257:7/

1 7 1/70 STATUS EBLOCK = ‘147 y/9I4y’ /7916)
CaLL EXIT

ENI
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Using Directives for Intertask Communication
TEST/EXERCISE

Modify RECV1 and SEND1 to synchronize using Suspend and Resume
directives instead of event flags.

Modify RECV2 so that the display includes the name of the

sending task in addition to the data.

Write another sender task to send data to RECV2. Modify the
receiver so that it receives data from your task only, not
from SEND2.

Modify SPAWN so that it spawns CLI..., MCR..., or ...DCL
several different times and sends a different MCR or DCL
command line each time. Display the exit status after each
command executes.

Write a parent task and an offspring task. Have the parent
spawn the offspring. Have the offspring emit status to the
parent every five seconds for 3¢ seconds and then exit. Have

the parent display each status value. Optional: Use an AST
routine in the parent for synchronization.
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Using Directives for Intertask Communication

SOLUTION
+TITLE SEND1
SIDENT  /0L/
+ENARL  LC i Enable lower case

+
FILE LEX41A.MAC

Modified to use Susrend and Resume directives foriiEX
sgnchronization , i EX

This task sromrts at TI! for 3 line of text and sends
the data to RECV1 for rrocessing. Sunchronization is
handled throush 8 common event flad.,

Assemble and task~build instructions?

FMACRO/LIST/0RJECTISENDL LBIC1y1IFPROGMACS/LI-S5EX
~+*BRARY ydeviLufdILEX41A
*LINK/MAF SENDLSLEILL»1IFROGSURS/LIBRARY

Install and run instructionst: RECVI must be instal led
and run erior to running SENDRL, RECVL continues to run
until it receives 3 data rackets.

> R WP eF Er € EF WP M EP G W WP CH WP @3> Cr T3 T E»

+MCALL  SDATSCYEXITSSsROUMSE 5 Sustem macrossiEX
+MCALL  TYPEINFUTsDRIRERR § Surrlied macros

<> 1w e
c
i)
a
=
.

+ RLKE 26, ¢ liata buffer to be sent
+ENARL LSE 3 Enable local sumbol
iy blocks
H
START:I: TYFE “TYFE A LINE QF TEXTy 26 CHARACTERS OR LESS:
; # Ture rromet
INFUT #BUFFERy #2656, ¥ Get teuxt to send
ShATS$C  RECV1yRUFFER 7 Send data to RECV1 $7EX
kCC 1% # Branch on directvie ok

DIRERR <UNARLE TO QUEUE DATA TO RECV1X: 3 Disrlay

§ error messadge and exit
14 REUMSC RECV1 3 Resume RECVI FiEX
RCC 5% ¢ Branch on directive oks$sEX
DIRERR <“UNARLE TO RESUME RECV1:> 3 $FEX
5% EXIT$S § Exit #FEX
+END START
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Using Directives for Ihtertask Communication

SOLUTION

FROGRAM SENI
FILE LEX41AFTN

Modified to use Susrend and Receive directives for 11EX
sunchronization HIEX

This task rromerts at TI! for a8 line of text and sends

the data to RECV1 for srocessimng. Sunchronization is
handled throudgh a common event flag,

Install and run instructions?! LEX41ER must be VIEX
installed under the mname RECVI and rum erior to HEX
running LEX41lAa,., RECVI continues to rum until it tIEX

receives 3 data rackets.

BYTE RUFFER(26)
NATA RTASK/6RRECVL / ! Receiver task
Fromet for insut
TYPE X» ‘TYPE A LINE OF TEXTy 26 CHARACTERS OR LESS‘
READ (5+10) BUFFER ! Read text

10 FORMAT (26A1)
CaAll SENII (RTASKyBUFFERy s IDSW) | Send data ' 1EX
IF (InswWw JLT. O) GOTO 900 ! Eramch on dir error
CALL RESUME (RTASK»IDSW) ! Resume RECVI1 THEX
IF (I10SW LL.T. 0) GOTO 950 ! Branch on dir err! 1EX
CALL EXIT PoExit

C Error code

200 TYFPE Xs UNAELE TO QUEUE DATA TO RECV1., ILSW = ‘yIDSW
CaLL EXIT

950 TYFE Xy UNARLE TO RESUME RECVI., DSW = ‘,INISW HIEX
CALL EXIT HIEX
END
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Using Directives for Intertask Communication

SOLUTION

STITLE RECVI
SIDENT /017
+ENARL  L.C 3 Emable lower case

<+

FILE LEX41E.MAC

This task and receives data from any sender tash
(esster SENDL) It prints the datae on TI!. Then it
waits for another data racket. It does this until it
has received 3 messadges and then exits.

This taesk sunchronizes with its sender throudgh an
event flad,

Assemble and task-build instructions?
*MACROZLIST/Z0RJECTIRECV] LEBIL11IPROGMACS/LIR-§FEX
-=*RARY sdeviLufdIRECVI FPEX
LINK/MAF RECV1,LE!LC1y1IPROGSURS/LIRRARY

Install and run instructions: RECV1 must be installed
and run hefore running SENDIL.

> 3 W WP > W > > MF Wr WP T3 Er WS M G WP WF E> W G e

+MCALL  ROVISCYEXIT$SySFNI$S? Sustem macros §53EX

+MCALL  TYPESDIRERR 3 Suprlied macros
;
H
REUFF + BLKW 15, # Receive buffer
i
+ENARL LSRR i Enasble local sumbol
+ blocks
3
START: MOV *¥3+yRS Initialize messade

counter

Susrend self untilsiEX

message arrives

BCC 34 Eranch on directive ok

DIRERR <SUSFEND DNIRECTIVE FAILED: 3 Disrlaw $7EX
y error messade and exit

AGATIN? SPND$S

.r W W > e

i We det here when resumed bw SEND1 $FEX
362 RCVI$C  »RBUFF # Receive from angone
RCC 5% 3 Branch on directive ok
DIRERR ~“RECEIVE DIRECTIVE FAILED IN *RECV1®:-
§ Disrplaw error messade
§  and exit
¥ Successful receirt
G9¢%¢ TYFE <DATA RECEIVED RY “"RECV1*!> 3 Disrlau
i data

39

Modified to wuse Susrend and Resume for sunchromizationsiEX



53
54

55

56
57
58
By

SN UD LIk

oy
<

26
27
28
29
30
31
32

33

35
36
37
38
39
40

Using Directives for Intertask Communication

SOLUTION

TYFE ¥RBUFF+4,#26. i Disrlay data sent by

¥ sender
DEC RS # Decrement messade

¥y counter
BNE AGAIN # If not wet Or det

#  another messade
TYFE L*"RECV1® HAS RECEIVED 3 MESSAGES AND WILL NOW EXIT:x
EXIT$S y Exit after 3 messades

+END START

FROGRAM RECV1
FILE LEX41R.FTN HIEX

Modified to use Susrend and Receive directives for VIEX
sunchronization HIEX

This task receives dats from LEX41A. It erints

the data on TIt., Then it waits for another data
racket, It does this until it has received 3 messadges
and then exits.

This task sumchromizes with its sender throudgh an
event flad,

cooaoOoOoooooooooooan

Imnstall and run instructions? LEX41lER must bhe HTEX
installed under the name RECVL and rum before running! EX
LEX414. HIEX
INTEGER RREUFF (1) I Receive buffer
C
no 100 I=1,3
10 CALL SUSFEND (IDSW) Vo Sugrend until SENDL UIEX
C ! sends data and resumes
IF (InsW LEQ. 2) 6G0TO 20 HIEX
TYFE X»/SUSFEND DIRECTIVE FAILED., DSW = ‘,IDSW!ITEX
GOTOD 1000
20 CALL RECEIV (sRBUFF»»IDSW) ! Receive from ansone
IF (IDSW EQ. 1) GOTO 30
TYFE Xy 'RECEIVE DIRECTIVE FAILED IN *RECVL".
1 DSW = “»yINSW
GOTO 1000
30 TYFE X»“DATA RECEIVEDI RY "RECV1":’
WRITE (5»35) (RBUFF(K) yK=3y15)
35 FORMAT (¢ “913A2)
100 CONTINUE

TYFE %y’ "RECV1" HAS RECEIVED 3 MESSAGES AND WILL
1 NOW EXIT”

1000 caLL EXIT
ENIY
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Using Directives for Intertask Communication

SOLUTION

+TITLE RECV2
+IDENT  /01/

+ENARL  LC # Enable lower case
FILE LEX42.MAC $SEX
Modified to disrlaw the sender task name in addition F3EX
to the dats y7EX

This task receives data from another task., It srints
the datay slong with a8 headery on TI!., Then it waits
for amother data racketly continuing this until it has
received 3 messafHes.

This task sunchronizes with its sender using RCST$.
Because of this sunchronizationy the tasks can be run
in anw ordery with any relative sriorities.

Assemble and task build irmstructions:
MACROZLIST/0RJECTIRECV2 LEILCLy 1IFROGMACS/LIB-33EX
~*RARY rdevilufdllEX424 FIEX
LINK/ZMAF RECV2sLEBILLs 1IFROGSUBS/LIEBRARY

Install and run instructions! RECV2 must be installed,

MCALL RCSTSCyRCVISCHYEXITSS § Sustem macros
+MCALL  TYPE»OIRERR i Surrlied macros

Receive huffer
Buffer for task names iEX

[y
o
-

> |y

Enable local sumbol
blocks

+ENARBL  LSR

“r W

Set ur messadge counter
Receive from anwone
ECC 5% Eranch orn directive ok
DIRERR <RECEIVE DIRECTIVE FAILED IN ®RECVU2":
y Nisrlay error messade
3 and exit

TART: MOV #35RSG

. e @

Now det the racket
Branch on directive ok

RCVID$C  »RBUFF
ECC &%

Successful receirt or unstorred by another task. First
check for unstorred after beind storredsy in which case
we have to receive the dats
%2 CMF $NSW#IS.8ET 3 Were we storred due to
¥ ono data
ENE 6% 3 If noty we have a data
i racket
H
]
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Using Directives for Intertask Communication

SOLUTION

DIRERR <RECEIVE DIR FAILED AFTER "RECV2" UNSTOFFEDL:
¢y lNisrlaw error messade

y
$ o oand exit
3 Convert task name from Radix~50 to ASCII
6% Mov ETASKNM RO i Address for convertedsiiEX
i name $FEX
MoV REUFFyR1 3y Word to be converteds sEX
CaALL $CSTA ¢ Convert it FEX
MOV REBUFF+2sR1 # Next word to be $iEX
y  converted $yFEX
cal.l. $CSTA # Convert it FiEX
TYFE <DATA RECEIVED RY *RECV2*1:> 3 Disrlaw text
TYFE *#TASKNM » %6 ¥ Disrlaw task name yiEX
TYFE *RBUFF+4,%26, ¥ and data sent
i Had to chandge SOR -~ too far for branch! FiEX
DEC RS 3 Decrement messade $EX
: ¥y counter ) FIEX
EEQ DONE 3 Branch if done $iEX
JMF RECEIV ¥ Receive again if notiiEX
: ¥ uwet 3 messades FFEX
DONE 3 TYFE CURECVZ® HAS RECEIVED 3 MESSAGES:
TYFE SAND WILL NOW EXIT> 3 Ture exit messade
EXIT$S § Exit
+END START
FROGRAM RECVU2
FILE LEX42.,FTN : VHEX

coocooaooaaooooaoocoonn

Modified to disrlaw the sender task name in addition !MEX
to the datsa HIEX

This task receives datas from another task (e.dg. SEND2).,
It prints the datay aslong with 8 headery onm TI!. Then
it waits for another data rackets continuing this

until it has received 3 messades.

This task sunchronizes with its sender using RCST.
Recause of this swnchronizationys the tasks can be run
in ang ordery with anw relastive sriorities.

Imgtall and run instructioms?! LEX42 must be installed! 1EX
under the name RECV2, HIEX

42
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Using Directives for Intertask Communication

SOLUTION

INTEGER REUFF (13) !
INTEGER DSWsISSET
INTEGER TASKNM(3) !

DATA ISSET/2/ |

[ ]
32

00 100y I=153
CALL RCST(sRBUFFyIDISW) !
IF (USW.GE.Q) GOTO S50
Ture Xy 'RECEIVE DIRECTIVE
1 DSW = “yISW !
GOTO 1000 !
C
C Successful receirt or unstorred
C check for unstorred after heindg
C we have to receive the data
0 IF (NSW.NE.ISSET) GOTO 60

5
C
[
C
C Storred due to no datal
Cal.l.
IF (SW.EQ.1) GOTO 40
TYFE Xy ‘RECEIVE DIRECTIVE
TUNSTOPFPED, DSW = ‘yDSW

GOTO 1000
C Disrlaw data

RECEIV(sREUFF» yISW)

Receive buffer

Ruffer for ASCII form!!EX
of task name HIEX
LSW code mnemonic

Receive from anwone

FAILED IN "RECV2*.
Nisrlay error messade
and exit

bw another task. First
storredy in which case

! Were we storred due
' to no data? If not
! (NE)r we have a
! data rachket

I Now dget the rachket
FATLED AFTER °"RECV2"

I Nisrlay error
I messade and exit

&0 CALL R3I0ASC (6+RBUFF » TASKNM) HIEX
TYFE 73y TASKNMy (REBUFF () s J=39135) HTEX
75 FORMAT (7 DATA RECEIVED RY "RECV2*:7//1Xe3 1IEX
. 1A2,1Xy13A2) HEX
100 CONTINUE
C Have received 3 messades
TYFE Xy "RECV2" HAS RECEIVED 3 MESSAGES AND WILL
1 NOW EXIT’
1000 CaLL EXIT VOEMit
END
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Using Directives for Intertask Communication

SOLUTION

+TITLE LEXA43A
+IDENT /017

+ENAEBL. LC i Enable lower case
FILE LEX43A.MAC $FEX
A second sender to RECV2
This task rromets at TI! a2 linme of text and sends the
datas to task RECV2 for srocessing., Sunchromization is
handled through RECV2‘s stor bit., RECV2 will continue

to rum until it receives 3 messadges. RECVUZ and LEX43A
maw be run in anwy order.

Assemble and task build instructions?

MACROZLIST LEBIL1y1IPROGMACS/LIRRARY vdeviLufdIlLEXA43A
LINK/MAF LEX43AsLEIL1y1IFPROGSURS/LIBRARY

Install and run instructions! LEX43R must be installed
under the name RECV2

+MCALL  SDATSCyUSTR$CYEXIT$S + Sustem macros
+MCALL  TYFE»INFUTYDIRERR 3 Surrlied macros

FFER? +BLKE 26, i Send buffer
JENABRL LSE y Enable local swumbol
i blocks
ART!?: TYFE STYPE A LINE OF TEXTy 26 CHARACTERS OR LESSH
i Disrlaw Fromet
INPUT ¥BUFFER» #26 . y Issue read
SDAT$C RECV2yRUFFER ¥ Queue data to RECV2
BRCC 1¢ # Branch on directive ok
DIRERR <UNARLE TO QUEUE DATA TO *RECV2":-
i Disrlay error messadge
¥ and exit
: USTF$C RECV2 ¢ Unstor RECV2
RCC 2% # Branch on directive ok
CMF $NSWy#TE.ITS i Isn’t he storred?
REQ 2% i That’s oky he’ll rick
i ur data when he
¥ executes RCDSS
CMF $0SWy#IE.ACT i Is he not asctive?
BEQ 2% . # If noty he’ll rick up
i data when activated
DIRERR  <UNARLE TO UNSTOF *RECV2"> § Any other
i error is bad
: EXIT$S i Exit
+END START

44



W ND D g

37
a A
23
24

24
27
28
29
30
31
32
33
34

35

42

ogooaoooooaonaoaaaoa s

41

o0

G,

20

Using Directives for Intertask Communication

SOLUTION

FROGRAM LEXA43A
FILE LEX43A.FTN HIEX
A second sender task to send data to RECV2 HIEX

This task sromerts a3t TI! for a8 line of text and sends
the data to RECV2 for rrocessindg. The receiver will
continue to rumn until it receives 3 messadges.,
Suynchironization is handled throush RECV2’s stor bit.
RECV2 amd LEXA4A3A maw be run in ang order.

Install ang run instructions? LEX43R must be HTEX

installed under the name RECUQ. THEX
RYTE BUFFER(26) b Send buffer

INTEGER DSW

REAL RECV2

DATA RECV2/SRRECVZ/ I Receiving task name
INTEGER IEITSIEACT P Error mpemonics
DATA IEITS, IEACT/~89~-7/

TYPE Xy ‘TYFE A LINE OF TEXTs 26 CHARACTERS OR LESS’
READ (5+5) BUFFER

FORMAT (26A1)

CALLL SEND(RECVZ2sRUFFERy»DSW) ! Send data to RECV2
IF (DSW.EQ.1) GOTO 10

TYPE X» "UNARLE TO QUEUE DATA TO "RECV2". DSW = 7

Ly DGW

CALL USTF(RECV2yDSW)

IF (DSW.EQ.1) GOTO 20

IF (DSW.EQ.IEITS)Y GOTO 2

I Unstor RECV2
I Branch on directive ok
0O ! Isn’t he storred?
b That’s oky he’ll sich
P oup datae when he
! executes RCNSE
0 ! Is he not active? If
' notr he’ll rick up
! data when activated
TYFE Xy 7UNARLE TO UNSTOF *RECV2*., NSW = ‘yDSW

! Anw other error is bad
CALL EXIT VOEMGt
END

IF (DSW.EQR.IEACT) GOTO 2
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Using Directives for Intertask Communication

SOLUTION

1 +TITLE RECV2

2 + IDENT 701/

3 +ENAERL  LC ¥ Emable lower case

4 H

5 i FILE LEX43E.MAC ysEX

6 ]

7 i Modified to recieve only from LEXA4A3A $#3EX

8 # NOTE: THE TASK WILL EXIT WITH A NO DATA QUEUED ERROR:SEX
Q@ F IF SENDZ2 SENDGS DATA AND UNSTOFS THE TASK. MORE $FEX
10 ¥ COMPLICATED CODING IS NEEDED TO HAVE THIS TASK $EX
11 5 DISTINGUISH BETWEEN TASKS WHICH SEND DATA AND UNSTOFSFEX
12 s IT s iEX
13 H

14 H

15 $ This task receives dats from another task, It srints

16 i the datar slong with a8 headery on TI!., Thern it waits

17 y for another data rackety continuing this until it has

i8 ¢ received 3 messsdges.

19 ;
20 # This task sunchromnizes with its sender using RCSTS.
21 # Recasuse of this sunchronizationsy the tasks cam be run
22 s in any ordery with anwy relstive sriorities.
23 ]

24 ¥y Assemble and task-build instructions:
25 H
26 ¥ *MACRO/ZLIST/0BJECTIRECV2 LEILLy1IFROGHMACS/LLIB-53EX
27 H] ~+RARY ydeviLufdILEXA3R EX
28 i FLINK/ZMAF RECV2LBILLy LIFROGSURS/LIBRARY
29 H
30 3 Install and run instructions! RECV2 (LEX43R) must bhessEX
31 y installed under the name RECV2. $FEX
32 ;
33 +MCALL  RCSTSCYRCVISCYyEXITSS 5 Sustem macros

34 +MCALL  TYFEDIRERR y Surelied macros
35 ¥
364 RBUFF?! JELKW 15. : 3 Receive buffer
37 H
38 +ENARL LSE # Ernasble local sumbol blochks
39 H
40 START: MOV #32R3 i Set ur messadge counter
41 RECEIV: RCST$C LEX43AyRRUFF # Receive from Just $3iEX
42 ¥ LEX43A ssEX
43 EBCC 5% # Branch on directive ok
44 DIRERR <RECEIVE DIRECTIVE FAILED IN “RECV2":

45 ¥ Digrlaw error messade
46 i and exit
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Using Directives for Intertask Communication

SOLUTION
3 Successful receirt or unstorred bwy another task. First
3 check for unstorred after beind storredy in which case
i we have to receive the data
G5%3 CMF SNSWy#IS.SET i Were we storred due to
¥ ono data
ENE &% # If rnoty we have s data
H racket
RCVII$C LEX43AyRBUFF $ Now dget the racket
BCC b6% ¥ Branch on directive ok
DIRERR <RECEIVE DIR FAILED AFTER "RECU2" UNSTOFFED:
i Dllisrlay error messade
) ¥ and exit '
b1 TYFE “HATA RECEIVED RY *RECV2*:!:> § Disrlaw
¥ text and
TYFE #REBUFF+4y %26, $ dats sent
H SOR RS yRECEIV # Decrement messade
3y counter. Receive adain
# if haven’t received 3
§F uwet
LEC RS FEX
BEQ IONE $EX
JMF RECEIV y+EX
DONE ¢ TYFE S"RECV2Y HAS RECEIVED 3 MESSAGES AND WILL NOW EXIT>
i Ture exit
) ¥ messasde
EXIT$S § Exit
+END START
FROGRAM RECV2
FILE LEX43B.FTN HIEX

Modified to receive onlw from LEXA43A
TASK WILL EXIT WITH A NO DATA QUEUED ERROR IFIVIEX
MORE COMFLICATED

TO CHECK FOR SEND2 SENDING DATA AND

NOTE?
SENDZ2 SENDS DATA.

This task receives data from

It rrints the datar

it waits for another data rackety

along with 3 headery

VHEX

CORE IS NEEDED
UNSTOFFING REC
another tLask (e.d. SE
an TI:.

continuing this

until it has received 3 messades.’

This task synchronizes with its sender using RCST.

Because of this syunchronizations
with any relative rriorities.

in any ordery

Install and run
installed

instructions?
under the name RECV2.

47
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Using Directives for Intertask Communication

SOLUTION
C
INTEGER RBRUFF(1%) I Receive huffer
INTEGER DSWyISSET
REAL TASKNM ! Task name arraw IEX
LIATA TASKNM /6RLEXA43A/ ! Task name in Radix-S01I1EX
DATA ISSET/2/ I ISW code mnemonic
c
C
DO 100y I=1,3 ‘
CALL RCST(TASKNM»RBUFFIISW) ! Receive from LEX43A
IF (DSW.GE.0) GOTO S0
Ture Xy 'RECEIVE DIRECTIVE FAILED IN “*RECV2",
1 DSW = “ySW ! Disrlay error messade
GOTO 1000 P oand exit
C ' .
¢ Successful receirt or unstorred by another task. First
¢ check for unstorred after beind storredsy in which case
C we have to receive the datas
S50 IF (NSW.NELISSET) GOTO 60 ! Were we storred due
C ' to no data®™ If not
C f (NE)y we have a
[ I data rachket
C Storred due to no data!l
CALL RECEIV(TASKNMyREUFF»1SW) ! Now dget the !1EX
C I racket
IF (DSW.EQ.1) GOTO &0
TYFE Xy 'RECEIVE DIRECTIVE FAILED AFTER "RECVY2"
IUNSTOFFED, DSW = ‘»DSW I Nisrlaw error
GOTO 1000 ! messasdge and exit
C Disrlaw data
60 TYFE 75 (REBUFF(J)»J=3915)
75 FORMAT (7 DNATA RECEIVED BY “"RECV2*:7/1Xs13A2)
100 CONTINUE

C Have received 3 messades
TYFE Xy’ "RECV2" HAS RECEIVED 3 MESSAGES AND WILL
1 NOW EXIT’ '
1000 CalL EXIT P Exit
ENI!
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Using Directives for Intertask Communication

W E> M WS N M N WS W W > e

CMD1 e
LEN1
CcMn2:
LENZ2 =
CMO3:
LEN3 =
SMES
LLSMES

I08Ek:
EXSTAT?

CMDTRL

SFAWN?

BUFF ¢

This rrogram srawns MCR...»
command linesy waits for each to exitsy and
disrlavs esch command’s exit

SOLUTION

+TITLE SPAWN
+IDENT 702/

+ENARL LC

File LEX44.MAC

A

4

rasses it a3 series of

status.

Enable lower case

-

ar wr w>

Assemble and task-build instructions?

o>

mmin m
> X X

> . ws

>

MACRO/LIST LE:L1,1IFROGMACS/LIERARY ydevilufdlilEX44
LINK/MAF LEX44,LEBI01y1IFROGSURS/LIERARY

+MCALL  SFUNSYyEXITSS,WTSE$C,QIOW$S»QI0WSC

+MCALL DIRERRy IOERR
+NLIST BEX

+ASCII "FIF X.MAC/LI"
=,-CMI1

JASCIT  /ACT/

o CMD2

+ASCII  /TIM/

+ “‘CMI‘3

- wr wr e

<> e3>

Sustem macros
Surrlied macros
Inhibit listing of
binary extensions

Command line
lL.ength of command

+ASCII /SFAWN IS STARTING AND WILL SFAWN/

JASCII / MCR COMMANDS/
=, ~GMES

+EVEN
+ BLKW 2
+ BLKW 8.

+WORD CMDLyLENI
+ WORD CHMD2yLEN2
+WORD CMID3»LEN3
+WORD 0

a

a
¥

- a>

e

»
L4

Startur messade
l.ensgth of messade

I/0 status block
Exit status hlock

Table indexing
MCR commands

End of table

SFWN$ MCReovrrryrr 1y yEXSTAT

+ BLKE 80.

# Format string:
+ASCIT /XNSFAWN REFORTING: COMMAND/
+ASCIZ 7/ COMFLETED. EXIT STATUS WAS ZD.ZN/

FMT?

START?

a

¥

<> Wr W W W W
. > e Wr e e

mm mMmmmmMmm
KX XXXX XX

- -
- .

mmmm
X X XX

> wr W W
. > wr €

-
-
m
x

OQutrut messade buffer

QRIOW$C TO0.WVUER»Sy1s s TOSEy » SMESsLESMES Y40

+EVEN

RCS ERRLLD
TSTR I0SE

ELT ERR1I
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Using Directives for Intertask Communication

GETCMI?

DONE ¢
# Error
ERR1D?
ERR1I:
ERR2?
ERR3:
ERRAL?
ERRATI?

SOLUTION
MOV #CMDTRL»R3 3 R3 = command table F3iEX
MOV $SFAWNYR4 i R4 = SFAWN DFR $EX
MoV (RI)++S.FWCAC(RA)5 Set command address §3EX
REQ DIONE y If Oy end of list $EX
MoV (R3)+ySFUCL(R4)F Command lensith FIEX
LIRS R4 i Srawn MCR... §EX
RCS ERR2 i Bramch on dir error
WTSE$C 1 i Wait for task to exit
RCS ERR3 $ Branch on dir error
RIC #177400EXSTAT § Clear high order bute
i 3 of exit status

MOV #RBUFFyRO $ Set ue for S$EIMSG
MOV $FMTyR1 H
MOV FEXSTATYR2 H
CALL $EDMSG i Edit status messade
QIOWSS #I0.WVUEy#S5v%1y s #I0SEy » “RBUFFyR1y #40>

3 Disrlaw exit status
ECS ERRAD # Branch on dir error
TSTR I0SE # Check for I/0 error
BLT ERR4I $ Branch on I/0 error
RR GETCMD 3 Get next command $sEX
EXIT$S § Exit ysEX
handling code - 5 Disrlay error messade and exit
“DIRERR <“ERROR WRITING STARTUF MESSAGE:™
I0ERR #¥I0SEy “ERROR WRITING STARTUF TEXT:
DIRERR <ERROR SFAWNING MCR:>» §5EX
NIRERR <ERROR WAITING FOR EVENT FLAG>
DIRERR <ERROR WRITING EXIT STATUS> FIEX
I0ERR #$I0SEy “ERROR WRITING EXIT STATUS: $FEX
+END START
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Using Directives for Intertask Communication

SOLUTION

1 FROGRAM SFUWN

2 C

3 C File LEX44.FTN-

4 C

] C This rrodgram seawns ...0CLy rasses it a8 series of I'IEX
é C command liness waits for each to exity and HEX
7 C disrlags each command’s exit status. FIEX
8 C

9 C hata

10 INTEGER EXSTAT(8)yFLIST(4) 1ISW

11 RYTE RBUFF(80)

12 C Commands to be srawned! HEX
13 (™

14 (™ DIR X.MAC VHEX
15 C SHOW TASKS/ACTIVE HTEX
16 C SHOW TIME VHEX
17 (8

18 REAL CMD(Ss3) FHEX
19 DATA CMI/'DIR ‘s’ X MA’ ‘L’ y O y O

20 1 ‘SHOW v’ TAS s 'KS/A8 s ‘CTIV s 7E’y :
21 2 ‘SHOW v/ TIM yE’ y O y O/ HIEX
22 INTEGER LEN(3Z)
23 IATA LEN/9y17:9/

24 C

25 REAL DCL.
26 DATA DCL/6R. . 0CL/

27 C
28 C Code .
29 WRITE (5,15 I Write messade

30 15 FORMAT (¢’ SFAWN IS STARTING AND WILL SFAWN ‘»

31 1 ‘DCL COMMANDS ‘) HIEX
32 0 30+I=1+3

33 CALLL SPAWNCDCLy »y» 1y yEXSTAT» yCMDCL 1)y LENCID)

34 1 »9eyIISW) FHEX
35 I Srawn DCL
36 IF (ISW.LT.0) GOTD 900 ! Branch on dir error
37 CALL WAITFR(1,DSW) I Wait for task to exit
38 “IF (DSW.LT.0) GOTO 9210 ' RBranch on dir error

39 WRITE (592%5) EXSTAT(1).AND.*377 | DNisrlaw low

40 ! hute of exit status

41 25 FORMAT (‘ SFAWN REFORTING: COMMAND COMFLETED. s
42 1 7 EXIT STATUS WAS “‘»I1y’.7)

43 30 CONTINUE

44 CALL EXIT ! Exit

45 C Error handling code

46 200 TYPE Xy ERROR SFAWNING NCL. DSW = ‘,05W

47 GOTO 1000 ) E

48 210 TYFE Xy "ERROR WAITING FOR EVENT FLAG. DSW = ‘,DS5W
49 1000 CALL EXIT C :
50 END :
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Using Directives.for Intertask Communication

SOLUTION

+TITLE LEX435A
+IDENT /01/
+ENABL  LC # Enable lower case

“+

File LEX45A.MAC
Solution to Module 4s Lab Exercise 5 - Fart Ay rarent
task

Task srawns LEX45R and rerorts status of that tashk.
Sunchronization is throudgh am AST routine.

+GLOBL.  $EDMSG
+MCALL CLEF$yWTSESCySFUNSCYyEXITS$S,»QI0WSYDIRS
+MCALL SETF$CYyCNCTHCyASTXSSyQIOWSCARRT$C
+MCALL IDIRERR

y

Q10 QIOWS IO WVURsySy2e vy s “OUTBUF» 040> 7 Set msd

. ¢ lendgth later

CLEF?$ CLEFs 1

i $EIMSG argument block?

EIDMARG?: .WORD OFEMST

STATUS? +BLKW 8.

¥y => OFEMST or OFEXIT
3 Offsering status block
y
MSG ¢ +ASCIZ /OFFSFRING %I, STATUS = ZDUN/
OFEMST?! .ASCIZ /EMITTED STATUS/
OFEXIT: .ASCIZ /EXITED/
OQUTRUF? +ELKE 200,
+EVEN
' .
+ENABLE LSE
START: MOV #QI0yR4
DIRS #CLEF

k4 == QI0W$ DFR
CLEF 1y used to sunch
with AST routine

> >y ‘e

RCS ERRIL
SFWNSC LEX45Ry»y sy yASTRTNYSTATUS ¢ Srawn LEX45R
ECS . ERR2 ,
1468 WTSE$C 1 § Wait until AST occurs
: e ¢y and AST routine sets
' 3 flag
RCS - ERR3 ;
MOV #OUTBUF yRO © 3 RO =3 $EDMSG outrut
MOV E#MEGyR1 3 R1 => $EIMSG inrut :
MOV FEDMARGyR2 ¥ R2 = $EIMSG arduments
MOVE STATUS»RS ¢ Extend sign on status
MOV RSySTATUS ¥ butey also keer in RS -
EMI 2% § Minus values mean EMST
. MOV $0OFEXITYyEDMARG 5 »= O means EXIT
2% CALL. $EDMSG
MOV R1»Q.I0OFL+2(R4)  Load messadge lendth
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DIRS$
RCS
TST
RGE
"TIR%
RCS
RR
34%3 EXIT$S
#
ERR1? DIRERR
ERR23 DIRERR
ERR3: DIRERR
ERR4: DIRERR
ERRSG? DIRERR

AST routiney

value)

D e e e e

STRTN? SETF$C
RCS
CMP

REQ
TST
EGE

CNCT$C
RCS
4% T8T
- ASTX$S

§
t
’
;
OVRNMS: .ABCII

+ASCII

OVRNML. = -~0VRNMS

+EVEN
i
OVRRUN? QIOWSC
ARRTSC
ECS
EXITSS

a

14

ERRé& ¢ DIRERR

ERR7$ DIRERR

ERR8 ¢ DIRERR
+ END

SOLUTION
R4 y QIOWS to TI?
ERR4
RS # Did offsering exit?
3% i Yes
#CLEF # No. Clear EF 1 adain
ERRS
1% Wait

Once offsrring exitsy
so should rarent

- er e

<ERROR ON INITIAL CLEF$:-
<ERROR SFAWNING LEXA45B>
“ERROR ON WTSE$C:
“<ERROR ON QIOW®:
“ERROR ON CLEF$:

entered when offsrring emits status

(nedative status value) or exits (rositive status

1 i Awaken main code

ERR6&

$NSWyH#IS.SET i If sety main code is
# not reads wet

OVRRUN ¥y We’ve been overrun

STATUS $ Has offserring exited?

44 # If sor don’t try to
i reconnect

LEX45Ry yASTRTNSTATUS

ERR7 :

(SF)Y+ # Clean ur stack from AST
i Let main code run

If 8 new status comes in before we’'re done with the old
oner something is wrong. Stor everuthing.

/8TATUS RECEIVED REFORE READY. /
/ ABORTING BOTH TASKS./

IO WVBrS59s39 99y SOVRNMS y OURNML. » 40>
LEX43R # Abort offsering
ERRS

iy Exit this tashk

<ERROR FROM SETF$ IN AST ROUTINE:
<ERROR CONNECTING TO OFFSFRING:
“ERROR ABORTING OFFSFRING:

START
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Using Diréctives for Intertask Communication

SOLUTION

1 FROGRAM [LEX45A

2 C+

2 C File LEX45A.FTN

4 C

S C Solution to Module 4y Lab Exercise 5 - Fart Ay rarent
é C task ' :

7 C

8 C Task srawns LEX4ASE and rerorts status of that taeshk.

9 C Nedgative status values are used when emitting statusy
10 C rositive values when exiting.

11 C

12 C Surmchronization is throudgh an event flad.

13 c~

14 [

15 REAL LEX45E

16 NATA LEX45B/6RLEXATRE/

17 INTEGER STATUS(8)»D8W

18 C

19 C Srawn LEX4SE?
20 CALL SFAWN (LEXA4A5By sy 1y s STATUSy sy vy y y [IGW)

21 IF (DSW.LT.0) GOTO 900

22 10 CALL WAITFR(1sDISW) I Wait urntil EXIT or
23 C I EMIT STATUS ocours
24 IF (nSW.LT.0) GOTO 910
25 IF (STATUS(L)Y.GE.0) GOTO 20 ! Offsering exited
26 Cc ! Emitted status?

27 TYPE 15¢STATUS(1).OR."177400 | DNisrlay statuss
28 C ! ned sidgn extended
29 C I to det ned value
30 15 FORMAT (7 OFFSFRING EMITTED STATUS. STATUS = 7,
31 1147)

32 CALL CNCT (LEX45By1,»STATUSy »IISW) ! Reconnect
33 IF (DSW.LT,.0) GOTO 9220

34 GOTo 10 I Wait for next status
35 (W

36 C Offsprring exited?

37 c

38 20 TYFE 25ySTATUS(1) JAND."377

39 25 FORMAT (7 OFFSFRING EXITED. STATUS = ‘,I14/)

40 caLl EXIT I Once offsering exitery

41 C ! g0 should rarent

42 [

43 900 TYFE Xy ERROR SFAWNING LEXASE. DSW = 7 ,1ISW

44 © GOTO 1000

45 ?10 TYFE Xy "ERROR ON WAITFR. DSW = ‘,0SW

446 GOTO 1000

47 920 TYPE Xy 'ERROR CONNECTING TO OFFSPRING. DSW = “y
48 insw S

49 1000 CALL EXIT

S50 END

54



VAN UDLIR-

10
11

12
14
15
16
17
18
19
20

21
20

23
24

25

26
-
27

28
29

.y
Eh A

31
32
33
34
36
37
38
39
40
41
42
43
44
45
a6
47
48
49

50

&

v

-+

W> WP ‘Gr P e WP €3 e O 3 W W3 WP NP WP EF ek

Using Directives for Intertask Communication

SOLUTION

+TITLE LEX45R
+IDENT /0L1/
+ENARL  ILC $ Enable lower case

File LEXA45E.MAC
Solution to Module 4y Lab Exercise 5 - Fart Ry
offsrring task '

This task is srawned by LEX45A. It emits a nedgative
status everwy 5 secondsy then exits after 30 seconds
(6 emitsy then am exit). '

If an emit status fails because this task was not
connected to the rarents snother emit status will be
tried 9 seconds later. Two consecutive failures cause
this task to exit with am error messade.

This task must be instslled under task name LEX4G5HR,

LMCALL EMETS$S,QT0WECyWTSESCy MRRKTSCyEXITSS
+MCALL  DIRERR

NCNCT!  LASCIT  ZLEXA5R NOT CONNECTELD TO ANY FPARENT/

+BYTE 1512
CASCIT  /WILL TRY AGAIN IN $ SECONDS/

NCONCTL = +~NCNCT

+EVEN
¥
START: CLR RO $ RO = exit status
CLE R1 ¥ R1 = O means last
i attemst to emit status
v suceeded, RO < 0 means
3 it failed because we
i were not connected
MOV #6+R3 3 R3 = number of emits
¥ wel to be issued
EMST?S DEC R3 # Set timer (again)?
EMI EXIT ¢ Nos Just exit ‘
MRKT$C 1,552 y Set timer for § seconds
ECS ERR1
DEC RO i Use status < O when
vy oemitting
EMSET$S RO # Emit to rarent
RCS 1% iy Failed, Whu?
CLR 1 ¥ Note success
ER WAIT i Wait for S secs to rass
142 CMF $DSWy¥IELITS # Failed because not
y connected?
RNE ERR2 ¥ Ang other reasony auit
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Using Directives for intertask Communication

SOLUTION

TST R1 3 Failed last time too?
EMI ERR2 i Then dgive ug
DEC R1 i Else note we failed this
y  time
i And announce the
i eroblem?
QIOWSC JTO.WURBySy2y vy »INCNCTyNCNCTL » 40
BCS ERR3
3 And try adain in 5 secs
IT: WTSE4C 1 y Wait for 35 secs to rass
BCS ERR4 '
ER EMST

IT: EXIT$S s Exit (with success)

Directive errors

R1% DIRERR < ERROR DN‘MRKT$C}

ERR2? DIRERR <ERROR EMITTING TO FARENT:

ER

ER

-

i

k33 DIRERR <ERROR ON QIOWS$C:-
R4z DIRERR  <ERROR ON WTSESC:
+END START

FROGRAM LEXASE
File LEX45BR.FTN

Solution to Module 4y Lab Exercise 5 - Fart Ry
offsrring task

This task is srawned bw LEX45A, It emits a8 negative
status every 9 secondsy then exits aflter 30 seconds
(6 emitsy then an exit).

If an emit status fails becsuse this task was not
connected to the rarenty another emit status will bhe
tried 9 seconds later., Two consecutive failures cause
this task to exit with an error messade.

This task must be installed under task name LEX45SR.

56



19

21
23
24
25
26
27
28

- 29

30

33
36
37

39
40
41
42
43
44
45
46
47
48
49

51
53
54
55
56
57
58
59
60
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SOLUTION
C
INTEGER DSWs IEITS
DATA IEITS/-8/ ! Evror mnemonic
LOGICALX1 ERLAST I Flag if last EMST
c ! failed because we were
Cc ' not connmected
DATA ERLAST/.FALSE./
C
00 S0»I=1+6 ! ITssue & EMSTs
CALL MARK (1s52y08W) I Set timer for 3 seconds
IF (USW.LT.0) GOTO 900
CALL EMST(s(~1)s015W)> I Emit to rarent
IF (OSW.LT.0) GOTO 20 ! Failed, Whu?
ERLAST = FALSE., I Note success
GOTOD 30 I Wait for § secs to rass
20 IF (ISW.NELIEITS) GOTO 210 ! Failed for reason
(™ I other than not
C ! connected
IF (ERLAST) GOTO 910 ! Failed last time too?
C I Then give ue,
ERLAST = ,TRUE. I Else note we failed
' this time
C ' And announce the
C ' rroblemt
TYFE 25
25 FORMAT (7LEX43B NOT CONNECTELD TO ANY FARENT/
1 “WILL TRY AGAIN IN 9 SECONDS’)
C U And try adain in S secs
30 CALL WAITFR(1,D5W) I Wait for 9 secs to rass
IF (DSW.LT.0) GOTO 920
50 CONTINUE
caLl. EXIT I Exit (with success)
(™
¢ Directive errors
C
200 TYFE Xy ERROR ON MRKT. DSW = ‘yDISW
GOTO 1000
P10 TYFE Xs ERROR EMITTING TO PARENT. ISW = ‘,DISW
GOTO 1000
P20 TYFE Xy ERROR ON WAITFR. O8W = ‘,y[08W
1000 CALL EXIT
END
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Memory Management Concepts

TEST/EXERCISE

Write 'M' if the statement applies to mapped systems, 'U' if

it

a.

b.

applies to unmapped systems, or 'M,U' if it applies to
both. :

Physical addresses up to 32K words accessible with
16-bit addressing.

Physical addresses up to 128K words accessible with
18-bit addressing. '

Program relocation possible without having to program
or task-build again.

Detection of memory protection violations.

Program executes only at physical addresses that match
the virtual addresses created by the task builder.

Virtual address limit of 32K words.

Fill in the headings and the missing values in Figure 1.
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APR PAR

ADDRESSES

ADDRESSES MEMORY : # VALUES MEMORY
- N
~
160000 | COMMON _ N
o ~ COMMON
000000 ~
_ : ~
000000
100000 UNUSED -
000000 P
60000
- -y TASK
7/
_ 01253600
012736
TASK /
20000 | _
) 7
7K WORDS Y
0 —

Figure 1 Virtual Addresses, APRs and Physical Addresses
in a Mapped System
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Memory Management Concepts

SOLUTION

Write 'M' if the statement
it applies to unmapped
both.

U a. Physical addresses
16-bit addressing.
words is the limit
mapped system.)

M b. Physical addresses
18-bit addressing.

M c¢. Program relocation

applies to mapped systems, 'U' 1if
systems, or 'M,U' if it applies to

up to 32K words accessible with
(M is also acceptable since 32K

of 16-bit addressing even on a
up to 128K words accessible with

possible without having to program

or task-build again.

‘M d. Detection of memory protection violations.

U e. Program executes only at physical addresses that match
the virtual addresses created by the task builder.

M,U f. Virtual address limit of 32K words.

Fill in the headings and the missing values in Figure 1.
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VIRTUAL VIRTUAL APR PAR
ADDRESSES MEMORY # VALUES
e B N
N
013622 )
160000 | COMMON 7
8K WORDS 013422
140000 _ _.8
000000 ~
120000 5
///// 000000
100000 UNUSED 4
000000
60000 3
000000 /
40000 2 '
012736
20000 | TASK 1
7K WORDS 012536 /
0 0 -
Figure 1 Virtual Addresses,

in a Mapped System

PHYSICAL

MEMORY

COMMON

TASK

APRs and Physical Addresses:

PHYSICAL
ADDRESSES

01342200

01253600

TK-7750
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Overlaying Techniques

TEST/EXERCISE

The following is an output

MAIN CALLING SUBROUTINE
G CALLING SUBROUTINE Gl
Gl RUNNING

MAIN CALLING SUBROUTINE
H1 RUNNING

MAIN CALLING SUBROUTINE
H CALLING SUBROUTINE H1
H1 RUNNING

H CALLING SUBROUTINE H2
H2 RUNNING

MAIN EXITING

display from a task.

G

H1

The calling sequence parallels the output display.

1.

Draw an overlay tree diagram or a memory “allocation diagram
for a possible overlay structure for the task.

Write the modules MAIN, G, Gl1, H, Hl1l, and H2. Assemble or

compile each one.
Task-build and run the

Task-build and run the
Obtain a map.

Task-build and run the
Obtain a map. '

task

task

task

without overlays. Obtain a map.

with all disk-resident overlays.

with all memory-resident overlays.
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Overlaying Techniques
TEST/EXERCISE

Task-build and run the task with G, Gl and H in memory-
resident overlays, Hl1 and H2 1in disk-resident overlays.
Obtain a map.

Use the map to fill in the following table:

Type of Starting Virtual Starting Vvirtual
Overlay Address of G ' Address of H1

No Overlays

All
Disk-Resident
Overlays

All
Memory-Resident
Overlays

Disk-Resident
and Memory-
Resident
Overlays

(Optional) Task-build Example 6-5 so that the module TOTAL is
in an overlay segment.

(Optional) Modify Exercise 8. Add a subroutine RTOTAL which
displays the running total after each job (e.g., THE TOTAL SO
FAR IS xXx). ’

NOTE 1
For debugging, place RTOTAL in the root
segment and place all calls to RTOTAL in the
module MAIN.

NOTE 2
Once RTOTAL is debugged, build the task with
RTOTAL in an existing overlay segment. Place
RTOTAL so that the task executes the fastest.
(Still wuse autoload, but place RTOTAL to
minimize loading of overlay segments.)
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Overlaying Techniques

SOLUTION

The following is an output display from a task.

MAIN CALLING SUBROUTINE G
G CALLING SUBROUTINE G1
Gl RUNNING

MAIN CALLING SUBROUTINE HI1
H1 RUNNING

MAIN CALLING SUBROUTINE H
H CALLING SUBROUTINE H1
H1 RUNNING

H CALLING SUBROUTINE H2
H2 RUNNING

MAIN EXITING

The calling sequence parallels the output display.

l. Draw an overlay tree diagram or a memory allocation diagram
for a possible overlay structure for the task.

MEMORY ALLOCATION

OVERLAY TREE DIAGRAM
G1 H1 H2
‘ I I G1 H1 | H2
G H
G H
MAIN
MAIN

TK-7744
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Overlaying Techniques

SOLUTION

+TITLE MAIN
+IDENT /01/

+ENARLE LC ¢ Emable lower case
¥
¥y File LEXé6A.MAC
3
$# Mainline routine for Module 6y Lab Exercises 1-6.
# Illustrate different overlauws and their effects.
; ;
+GLOBL.  GeH1sH # Subroutines called
+MCALL  QIOQWSCYEXITSS ’
+MCALL  DIRERR
H
¢} Messades
]

COGMGS +ASCIT  /MAIN CALLING SUBROUTINE G/

CGML. = .~CGMS

CHIMS?  .ASCITI  /MAIN CALLING SUBRROUTINE H1/

CHIML. = .-CHIMS

CHMS +ASCTIT  /MAIN CALLING SUBROUTINE H/

CHML. = -CHMS '
EXMS$ +ASCIT  /7MAIN EXITING/
EXML = .-EXMS

+EVEN
y . .
i For each routiney tyre messade then call routine
¥
START! QIOW$C I0.WVUR»Selyysy<COMSyCOML Y40
RCS IOFAIL
CALL G
QIOWSL TO.UWVRySylyyyy < CHIMSyCHLIML »40
ECS I0OFAIL
CALL H1 - . :
QIOWEC JTO.WUEBsSyLlyyy sy CHMS» CHML » 402
BCS I0OFAIL
CALL H

QIOWSC I0.WUEsSslys sy JEXMSyEXML » 405

EXIT$S

IOFAIL:?: DIRERR <ERROR ON QIO TO TERMINAL:X

+END START
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END
LTITLE G
+IDENT /017
+ENARL  LC $ Enable lower case
¥
i File LEXOR.MAC
H
¥ Subroutine for Module 6y Lab Exercises 1-6.
y Illustrate different overlasus and their effects.
H
+GLORBL.  G1 # Subroutine called
+GLORBL  IOFAIL # Error routine
+MCALL QIOWSC
H
¥ Messades
H
CG1MS: JASCITI /6 CALLING SURROUTINE G1/
COIML = +-CG1IMS
+EVEN
]
y Ture messade thern call routine
; N
Gi QIOWSE TOWVUERsSy1lsyyy e CGIMSyCGIML 40
RCS ERROR
caLlL Gl
RETURN
ERROR:  JMP I0OFAIL
+END

Overlaying Techniques

SOL.UTION

FROGRAM MAIN

TYFE X»

CALL

File LEX&6A.FTN

Mainline routine for Module 6y Lab Exercises 1-6.
Illustrate different overlaus and their effects.

For each routines ture messadge then call routine

‘MAIN CALLING SUBROUTINE G
G

TYFE %y “MAIN CALLING SUEBRROUTINE H1’

cAlLL

Hi1

TYFE %y MAIN CALLING SUBROUTINE H’

CAaLL

H

TYFE X» "MAIN EXITING”
CALL EXIT
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wr er > er w> >

> ey wr

G1RUN?

G1RUNL.

£} e e w

132

ERROR 3

Overlaying Techniques

SOLUTION

SURROUTINE G

File LEX&SE.FTN

Subroutine for Module 6y Lab Exercises 1-6.
Illustrate different overlaus and their effects.

Ture messade then call routine

TYFE %»’G CALLING SURBROUTINE G1~

cal.l Gl

RETURN

END

LTITLE  GI

+IDENT /01/

+ENARL  LC $ Enastle lower case

File LEX&C.MAC

Subroutine for Module 6» Lab Exercises 1-6.
Illustrate different overlaws and their effects.

+GLORL.  IOFATL ¥ Error routine
+MCALL QIOWSC

Messades

+ASCIT  /G1 RUNNING/
+~GLRUN
+EVEN

Ture message then return

QIOWSC TO.WURySy1yrry<GIRUN»GIRUNL y40:>
RCS ERROR

RETURN

JMF IOFAIL

+END
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Overlaying Techniques

SOLUTION

SURROUTINE G1

~
~
2

C File LEX6C.FTN

R S
!

C Subroutine for Module 6y Lab Exercises 1-6.
é C Illustrate different overlaws and their effects.

7 C

a C Ture messadge then return

4 C

10 TYFE Xy /Gl RUNNING”

i1 RETURN

12 END

1 LTITLE WM

2 +INDENT /017

3 +ENARL  LC i Enable lower case
4 ;

5 ¥ File LEX6é6D.MAC

& H

7 s Subroutine for Module 6y Lab Exercises 1-6.

8 i Illustrate different overlaus and their effects.
4 $

10 +GLORBL  H1sH2 i Subroutines called
11 +GLOBL IOFAIL iy Error routine
12 +MCALL  QIOUWSC

13 H

14 ¢+ Messades

15 H

16 CHIMS:  JASCITI  /H CALLING SUBROUTINE H1/
17 CH1ML = ,-CHIMS
18 CH2MSG:  ABCIY  /H CALLING SURROUTINE H2/
19 CH2ML. = ~CH2MS

20 +EVEN

21 ]

22 ¥ Ture messadge then call routine

23 H .

24 Hts QIOWSC TOL.WVUBySeylyryy sy CHIMSyCHIML »40:
2% RCS ERROR

26 cal.L H1

27 QTIOWHC I0.WVURySylyyy vy CH2MSyCH2ML vy 40
28 RCS ERROR

29 CaLL H2

30 RETURN

31 ERROR:  JUMF IOFAIL

32 +END

69



Overlaying Techniques

SOLUTION

SUBROUTINE H

1
2 C
3 C File LEX&6D.FTN
4 C
5 C Subroutine for Module 6y Lab Exercises 1-6.
é C Illustrate different overlaus and their effects.
7 C
8 C Ture messade then call routine
Q C
10 TYFE X»’'H CALLING SURROUTINE HI1°
11 CALL Hi1
12 TYPE %X»’H CALLING SURROUTINE H2’
13 caLL H2
14 RETURN
15 ENIt
LTITLE H1
+IDENT  /01/
+ENARL  LC ¢y Enable lower case

File LEXSOE.MAC

Subroutine for Module é» Lab Exercises 1-6.
Illustrate different overlaus and their effects.

ey
CIYITINCADONI-
T TR T A

+GLORL  TOFAILL # Error routine
11 MOALL  QIOWSC
12 H
13 v Messades
14 H

15 HIRUNS  LASCIT  /H1L RUNNING/
16 HIRUNL = ,~-HIRUN

17 + FEVEN

13 H

19 ¥ Tere messadge then return

20 b .

21 H1e3 QTOWSC  I0.WVBsSylyry y “HIRUNsHIRUNL 405
22 RCS ERROR

23 RETURN

24 ERROR:  JIMF TOFAIL

25 +END
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Overlaying Techniques

SOLUTION

SURROUTINE H1

C
C File LEXSE.FTN
C
C Subroutine for Module 6y Lab Exercises 1-6.
C Illustrate different overlaws and their effects.
C .
C Ture messade then return
(™
TYFE %y ’H1 RUNNING’
RETURN
END
STITLE H2
+IDENT /701/
JENARL  LC # Enable lower case
’
v File LEX6F .MAC
3 v
# Subrogtine for Module 6r Lab Exercises 1-6.
# Illustrate different overlaws and their effects.
i

+GLORL  TOFAIL $ Evror routine
MCALL  QIOWSC

Messades

> e W

H2RUNS:  JASCII  /H2 RUNNING/
H2RUNL = +-~H2RUN

+EVEN
} Ture messadge then return
$
M2 QIOWSC TO.WVEBySylyryy “H2RUNsH2RUNL y40
RCS ERROR
) RETURN
ERROR:  JMF I0FAIL
JEND
SUBROUTINE H2
C
C File LEX6F.FTN
C
C Subroutine for Module 65 Lab Exercises 1-6.
C Illustrate different overlaws and their effects.
[
C Ture messade then return
[
TYFE Xy H2 RUNNING‘
RETURN
END
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Overlaying Techniques

SOLUTION

Module &y Lab Exercise 3
Tagsk~huild command to build MACRO-11 without overlaus

LINKZMAF LEXSAYLEXORyLEXGCy LEXSDyLEXSE y LEXSOF 5~
=xLRIC1yLIPROGSURS/LIBRARY

LEXSA = MAIN
LEXSE = G
LEX&C =

LEX&6D =
LEXSE = H1
LEX&F =

it
a3 ]
pars

3
I
*3
2

Module 6y Lab Exercise 3
Task-build command to build FORTRAN with no overlaus

HLINK/MAF LEX6As LEX6Ry LEXSC s LEXODy LEXGE y LEXSGF »~
~+LEBICLs1IFAPOTS/LLIBRARY

LEX6A
LEX6R
LEX&C
LEX6D
LEX6E.
LEX&F

MAIN
G

G1

H

Hi1
H2

i

[

i
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Module

LOnL
i overlas

Overlaying Techniques

SOLUTION

by Lab Exercise 4

ile for building MACRO-11 with all disk resident
W

+ROQT LEX6A~-FROGSURS/LB-X(LEXSE-LEXSC» OVRH)

CVRH +FCTR LEX6D—~(LLEXSE s LEX&6F)
§
7 LEX6A = MAIN
FLEXSR = G
¥ LEX6C = G1
POLEXSD = H
v LEXSE = H1
yOLEXAF = HR2
L END
§# Module &y Lab Exercise 4
¥
i L00L file for building FORTRAN with all disk-resident
¥ overlaus
+ROOT LEXO6A-FLIB-X(LEX6B-LEXSC~FLIBYHSEGS)?
HSEGS? +FCTR LEXS6D-FLIB-(LEXSE~FLIByLLEX&F-FLIE)
FLIB? +FCTR LEIL1Ly13F4F0OTS/LLE
¥
i LEXé6A = MAIN
y LEX6R = G
¥ LEXSC = (1
i LEX6D = H
¢+ LEX6E = HI
i LEX6F = H2
SEND

§ Module 6y Lab Exercise 5

$

i «00L file for MACRO-11 with 211 memoruy-resident
i oaverlaus

’ LRO0T LEX6A~FROGSURS/LEB-X 1 (LEXSE-LEX&6Cy OVRH)
{(OVURH? +FFCTR LEX6D-1 (LEX&E s LEXAF)

P LEX6A = MAIN

i LEX6R = G .

i LEX4C = 61

FOLEXSD = H

¢ LEXOE = HI

3OLEXEF = H2

+END
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Overlaying Techniques

SOLUTION

e

§ Module ér Lab Exercise 5
H
3 .00l file for FORTRAN with a3ll memoru-~resident overlaus
3
+ROOT LEXS6A-FLIB-X! (LEXSB-LEXAC~-FLIBYHSEGS)

HSEGS: FCTR LEXA6D-FLIR-! (LEXSE~FLIRy LEX&F-FL.IR)
FILLIB? +FCTR LBIC1»1IFAFOTS/LE

]
i LEXé6A = MAIN
iy LEXSER = 6
¥ LEX&C = G1
3 LEX&D = H
3 LEXSE = H1
i LEX6F =H2
H
JEND
g Module 6y lLab Exercise &
5 LO00L file for MACRO-11 with some memoru-residentr some
# disk-resident overlaus

LROOT LEXSA-FROGSURS/LEB-X! (LEXS6R-LEX6Cy QURH)
OVRH? +FCTR LEX&6I-(LEXSE s LEXAF)

13

LEX&A =MAIN
LEX6R = G
LEX6C = Gl
LEX6D =
LEX6E = H1i
LEX&F = H2

TR TIEEE 1 DRTE

+ N

Module 6y Lath Exercise &

LO00L file for FORTRAN with some disk-residenty some
memory-residetn overlaus

o> ey e> w3 9>

+ROOT  LEXSA-FLIR-X! (LEX6R-LEXOC-FLIByHEEGS)

HSEGS:  JFCTR  LEX&D-FLIE-(LEX6E~FLIRsLEXGF~FLIE)
FLIR:  JFCTR  LEIC1s11F4FOTS/LE
¥y
3 LEX6A = MAIN
i LEXGR = G
i LEX4C = 61
i LEX6D = H
i LEX&E = M1
i LEXGF = M2
;
CENID
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Overlaying Techniques

SOLUTION

Use the map to fill in the following table:

Type of Starting Virtual Starting virtual
Overlay Address of G Address of H1

No Overlays

All
Disk-Resident Answers will vary depending on
Overlays ‘ students' particular solution.

All
Memory-Resident
Overlays

Disk-Resident
and Memory-
Resident
Overlays

Module by Lab Exercise 8

LODL file in MACRO~11 to rlace TOTAL in an overlaw
sesment .
All overlauws are disk-resident

LROOT MAIN-X (A~ (JORL » JORXX)y By TOTAL)

+ENTD

D T I T T

Module 46y Lab Exercise 8

LO0L file in FORTRAN to slace TOTAL in an overlaw
sedment .
All overlauys are disk-resident

+ROOT MAIN-FLIR-X(OVRAvE-FLIByTOTAL~FL.IR)
(QVRA S +FCTR A-FLIE-~-C(JOBL-FLIRy JORXX~FLITR)
FLIR: +FCTR LESLLyLIFAFOTS/LR
+END

TR T T U
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Overlayin_g Techniques

SOLUTION

1 +TITLE MAIN

2 SIDENT /017

3 +ENARL  LC $ Enable lower case

4 i+

5 ¢ FILE LEX69A.MAC ‘ FiEX

6 ¥

7 i Modified to call RTOTAL to disrlaw the running 53EX

8 # total after each call to A $7EX

4 I

10 i This rrodgram rrints 3 messadge and then calls

11 $ subroutine A. Subroutine A asks whether to rerform Job
12 3 1 or Jdob 2. It then calls either subroutine JORI or
13 3 JOR2 which serforms the Job and disrlaus the results.
14 5 MAIN then calls subroutine B. Subroutine B disrlaus 3
13 P messade and exits. MAIN then calls subroutine A 3

16 i more timesy keerindg a3 drand total of the orerations.
17 i Fimallyy it diselaus the drand total and exits.

18 $ :

19 # Task-bhuild instructions! Use LEX&6PA.0IDL as the inrutiiEX
20 i file.
21 § - i
22 SMCALL QIOWSCYEXITH$S,QI0OWSS 3 Surrlied macros
23 SNLIST  BEX i Do not list binary

24 i extensions

259 +« BLKW 1024 .,.%4 i l.eave srace to make
26 ¥y sedment larder

27 MES1 ¢ +ASCITI  /THE MAIN SEGMENT IS RUNNING AND WILL/
28 JASCIT  / CALL A/
29 L.MESL=,-MES1

30 MES2: +ASCIT  /THE MAIN SEGMENT WILL NOW CALL R/
31 LMESD =.~-MES2
32 MES3? JASCIT  /THE MAIN SEGMENT WILL NOW CALL A/

313 LMESZ =,-MES3

34 MES4: +ASCIT  /THE MAIN SEGMENT WILL NOW CALL TOTAL/
35 L.MES4 =.,--MES4

34 MESS S +ASCITI  /THE MAIN SEGMENT WILL NOW EXIT/

37 LMESS =.~-MESS

38 +FSECT  OTHER NDyGRLYyOVRYREL yRW 5 FSECT for data
39 01 + WORD 5 ¥ 1st orerand

40 +WORD oF i address of oreration
41 i inm ASCII

42 OF2: +WORD 2 i 2nd orerand

43 ANG ¢ +BLKW 1 #.Answer to oreration
44

A48 +FSECT # Rack to blanmk FSECT
46 +EVEN y Move to word boundarws
47 TOT? ¢ +WORD o] s Total

48 OF:t +BLKE 1 # Orerand in ASCII

49 +EVEN § Move to word boundary
50
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51
52
u3
54
55
56
57
58
59
60
61
62
63
b4
69
&6
67
68
69
70
71
72
73
74

LN UD LI

Overlaying Techniques

SOLUTION

START: QIOW$C TO.WUBySslyys < MES1yLMESL1,40> jWrite MES1

a

14

calLlL A i Call subroutine A
CALL RTOTAL i Call routine to FvE
i disrlaw runninsg FiEX
s total FrEX
QIOWSEC I0.WVBsSslyyy s MES2yLMES2y40> sWrite MES2

caLlL B i Call subroutine R
Set us for loos '

MOV *#3rR4 - Counter

LOOFS QIOWSC TO.WURsSsleyy y 'MES3 LMES3,40> 5 Write MES3

ooOooOooOooooaoaoanns

oo

CLR ANG i Clear answer in case
# of no oreration
CAL.L A # Call subroutine A
CALL RTOTAL. § Call routine to F7EX
¥ disrlaw running yiEX
¢ total $sEX
S0R R491.00F ¢y lDecrement counter and
¥ loor back until dore
QIOWSC T0.WURySy1yryy MESALMES4y40r 3 Write MES4

cALL TOTAL % Call routine to
i disrlay drand total
QIOWSC TO.WURsS»1lysyy MESTSyLMESS»40x 3 Write MESSH
EXIT$S oExit
+END START
FROGRAM MAIN
FILE LEX69A.FTN HIEX

Modified to call RTOTAL to disrlaw the running HIEX
after each call to A TIEX

This erodram rrints 8 messade and then calls subroutine
A. Subroutine A asks whether to rerform .Job 1 or Jdob 2.F
It then calls either subroutine JOR1L or JOR2 which
rerforms the oreration and disrlaws the results. MAIN
then calls subroutine B which disrlaus 3 messadge. MAIN
then calls subroutine A 3 more timesy keering a drand
total of the orerations. Fimallyy it disslasus the

grand total and exits.

Task-build instructions? Use LEX6?A.0DL as the imerut! 1EX

file for RTOTAL in the root. Use LEX69R.00L a3s the FTEX
ineut file for RTOTAL in the best overlaw sedgment HEX
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22
22
23
24
25
26
27
28
29
30

32
33
34
335
36

38
39
40
41
42
43
44
45
46
47
48
49
50

51

C

C

o

Overlaying Techniques

SOLUTION

COMPLLEX DUMMY (1024) ! Leave srace to make
! segment larder

COMMON /0THER/OF1»OQFyOF2¢ANS

INTEGER OF1s0FPy0OF2yANG

DATA OFLyOF2/5.2/

COMMON /TOTCOM/TOT

INTEGER TOY I Total

TYFE Xe’THE MAIN SEGMENT IS RUNNING AND WILL

1CALL A7

caLL A P Call subroutine A

CALL. RTOTAL ' Call subroutine !I1EX
I RTOTAL to disrlauw!lEX
! running total HIEX

TYFE Xs/THE MAIN SEGMENT WILL NOW CaLL B/

call. R I Call subroutine R

no 10y I=1+3
TYPFE Xy /THE MAIN SEGMENT WILL NOW CALL A’
ANG = 0O I Clear amswer in case
Vo of no oreration
CAalL. A ' Call subroutine A
CALL RTOTAL ! Call subroutine !I1EX
I RTOTAL to disrlaw!lEX
I the rumnming totsl!1EX
TYFE Xs’THE MAIN SEGMENT WILL CALL TOTAL‘
CALL TOTALCTOT) I Call routine to
' displaw drand total
TYFE Xy /THE MAIN SEGMENT WILL NOW EXIT”
cAaLl. EXIT P EXIT
END
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Overlaying Techniques

SOLUTION

+TITLE RTOTAL
LIDENT 7017

+ENARIL.  LC i Enable lower case
y
3 FILE LEX69E.MAC
14
# Subroutine to erint the runnming total
y

+MCALL  QI0WSS ¥ External sustem macros

+NLIST BEX # o not list bhinary

¥ extensions

RTOFMT: JASCIZ /THE TOTAL S0 FAR IS ZIt./ #Format string
RTOTBF ¢ BLKE 100. ¥ Outrut buffer

+EVEN

+NLIST BEX i List binmarwe extensions
RTOTAIL ¢ I MOV #FRTOTRF sy RO i Set ur for S$EIMSEO

MOV FRTOFMTYR1 3

MOV #TOT»R2 ¢

cAlL.L $EDMSE6 i Edit messadge

QIOWSS FI0.WVBv¥Sedlysy v JERTOTBF yRLyH40

i Print it
RETURN
JEND

SURROUTINE RTOTAL
FILE LEX&69E.FTN

Subroutine to rrint the running total

ooonn

COMMON /TOTCOM/TOT
INTEGER TOT
TYFE S»TOT
] FORMAT (/ THE TOTAL S0 FAR IS’y I4y7°.7)
RETURN
END

Module 6y Lab Exercise ¢

L00L file i MACRO-11y slacing RTOTAL in the root
gsedment for testinsg .
All overlaws are memory-resident

JROOT LEX6PA~LEXAPR-X! (A1 (JORL1y JORXX) y Ry TOTAL)
LEX&69A = MAIN modified to call RTOTAL
LEX69R = RTOTAL

+END
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Overlaying Techniques

SOLUTION

Module éy Lab Exercise 9

+O00L file irm FORTRANy mlacing RTOTAL in the root
sedment for testing
All overlaws are memory-resident
SROOT LEX6PA-LEXS6FR-FLLIEB-X! (OVRAYyOVRE» TOTAL~FL.IR)

OVRA? +FCTR A-FLIEB-! (JORL-FLIRy JORXX-FLIE)
OVRR? +FCTR E-FL.IR
FILIRS +FOTR LE:L1yLIFAFOTS/LR

o> B wr e

€r er @r er E»

ey

I T

LEX&2A = MAIN modified to call RTOTAL
LEX&PR = RTOTAL

+END

Module 6y lLabh Exercise ¢

0D file in MACRO-11y slacing RTOTAL in the best
overlay sesment
All overlays are memoru-resident

+RO0T LEX6PA~XT (A~LEXS9R-1 (JORLy JOBRXX) s By TOTAL)D
LEX69A = MAIN modified to call RTOTAL
LEX&9R = RTOTAL

CENI

Module 6y Lab Exercise 9

+00L file im FORTRANy rslacing RTOTAL in the bhest
overlaw sesment
All overlaws are memorw-resident

ROOT LEX6ZA-FLIR-X! (OVRAOVRRy OVR(C)

(OVRA3 +FCTR A-LEX6PB-FLIBR-! (JORL-FLIRy JOBRXX-FLIE)
(OVRE? +FCTR E-FLIE

OVRC? +FCTR TOTAL~FL.IR

FLIERZ +FCTR LEICLy1IFAFDTS/LR

o> e e ver

LEX62A = MAIN modified to call RTOTAL
LEX69E = RTOTAL ‘

+END
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Static Regions

TEST/EXERCISE

Create an initialized resident common (size: 32(18) blocks =
1924 (18) words, contents: 25(14) in each word). Check with
your course administrator to find out where to place the
common type partition. Write two tasks, one that modifies all
values in the common, and one that reads the values and
displays them.

Create a resident library using the supplied FORTRAN callable
subroutines AADD, SUBB, MULL and DIVV (all in LIB.MAC). Write
a task that calls one or more of the routines. For example,
write a task that asks for four numbers (A, B, C, and D) and
then computes and displays (A * B) + (C * D) = answer.
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Static Regions

SOLUTION

1 STITLE LEX71A

2 SIDENT /017

3 LJENARL LC # Enable lower case

4 it

& ¢ File LEX71A.MAC

é §

7 i Frodgram which creates and initializes a common redion
8 $ which will be referenced using overlaid Psects.

Q §

10 i Sire 1024, wordsy contents all 25s

11 H

12 3 Task-build instructions? Must include /SHAREARLE :COMMON
13 i oand /NOHEADER switchess STACK=0 and PAR=COMWF ostions.
14 # Must create .85TR file. May be /CODEIFIC or absolute

15 i (default).

16

17 i The code is rlaced in 8 Fsect named MYDATA

18 § o

19 JGSECT  MYUATA DyGRLYyOVR ¢ Defaults RELsRW
20 +REFPT 1024. y Rereat count
21 +WORD 25, i Word of 2510
22 +ENDR ¥ End rereat ransge
23 CEND

1 BLOCK DATA LEX71A

2 C

3 0 File LEX71A.FTN

4 C

5 C Frogram to create and initialize a8 residenlt common

6 ¢

7 C Size is 1024 wordsy inmitisalized with all 257s

8 C

9 C Task-build instructions? Must include /SHAREARLE:ICOMMON
10 C and /NOHEADER switchess STACK=0 and FPAR=COMWF ortions.
11 C Must create .STR file. Maw be /CODE!FIC or ashsolute

12 C (the default), 0TS library NOT recuired.

13 C

14 COMMON /MYDATA/ " 1(1024)

15 DATA I /1024%25/

146 ‘ END
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12
13
14
15
1é
17
18
19
20
21
22
.

24
25
26
27
28
29

30
31
32
23
34
35
36
X7
28
39
40
41
42
43
44
45
4
A7
48
49

Static Regions

SOLUTION

+TITLE  LEX71R

+INENT 701/

JENARL  LC H
+
FITLE LEX7LEB.MAC
This task decremtents the values
region LEX71A. It uses the techn
to reference the redgion.

Task-tild instructions:

RESCOM=LEX71A/RW
SRET>

Ostion®
Ortion?

‘@3 TP NSr W: € NE> P NGE °CF CE € €r 8>

+MCALL

QIOWSS »yEXTTHS $
+FSECT $

MYDATA Dy GRL v OVR
Moz o

JFEECT
+BLKW 2
« BLKW 1

ToSE:
ARG S

|y e E> @r CEr e e

RUFF ¢
FERRL?

+«BLKE
<ABCTZ

100.
/0IR

o

ERROR ON QIOD.

FERR2:  ASCIZ 1170 ERROR ON QIOD.
§

NONES  WASCIT  /LEX71E HAS MODIFI

JASCIT  / IN THE COMMON LE

LOONE =, ~[ONE

W =1024, ;
JEVEN

;

START ¢

MOV #Me R2 §

MOV
nEC
SOk
QAIOWS
RCS
TSTE
BLT
EXIT4$S
code
MOV $N5Wy ARG
MOV #FERRL«R1
ER SETUF

v
#Wo KRG $
(R2)+ y
RSy L.OOF $
FIO0 WURyE5o K1y vy HT0
ERROR §
I06R §
5
;

LOOF ¢

ERRORL,

ERRORS

<> e e

84

Enable lower case

in the static common
iaue of overlaid Fsects

Sustem maoros
Foeect used inm COMWF
local sumbol for start

of redion
BRaclk to blank Psect
I/0 status bhlochk
Arstument hlock for
arror code
Quteut buffer
CORE = ZD/ 3
BrTOr messase
CODRE = Zhtv &
messasde
EIV THE VALUES/ §
X716/ ]

Nirective
170 error

lone
messadge

Word count in region

Starting addr of data
i the resion

l.oos count

Necrement value

Loos back if not done

SRy v TRDONE » L. DONE » $40

Check for dir error

Check for 170 error

Branch on 170 error

Esit

Move ISW to arg block
Addr of format string
Branch Lo $EDIMSE code



50
91

52

53
G4

e
I

96
w7
58
59

60

NO D G

ERRORLS

SETUF:

Static Regions

SOLUTION

MOVR INDSRYRO i Extend sign on 170

MOV RO » ARG i astatus and slace in
$ ard hlock

MOV FFERR2y R y Addr of format string

MOV F¥BUFFyRO i Addr of outrut buffer

MOV FARG s R2 i Addr of argument blook

cal.L SENMSH ¥y Edit messade

QIOWES  FTO0.WURe #Sydlyyyy TRRBUFFyR1I v #40> § Write
¥ messasie

EXITHS Bt

+END START

. FROGRAM LEX71R

s File LEX71B.FTN

to decrement each word in the static common

region LEXZ71A. It uses a COMMON to reference
the data.

C
(8
C
¢ Tash
C
C

¢ Task-build instructions!?

LINK/MAF/0FTION LEX71EsLE:L1yLIFOROTS/LIBRARY
Ortion? RESCOM=LEX71A/RW
Ostion? <RET:X>

COMMON /MYDATA/ L(1024)! Common to reference
! shared redion

Decrement values

no 5 K=1,1024

LK) =L (K)-1

CONTINUE

WRITE (3,10) ' DNlisrlavy done messade
FORMAT (7 LEX71B HAS MODIFIED THE VALUES IN THE
1 COMMON LEX71A7) .
CAaLL EXIT

END
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30
31
32
33
34
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37
38
39
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47
48
49
50

Static Regions

SOLUTION

+TITLE  LEX71C
+IDENT 701/
cENARL 1O ¢

4+

FILE LEX71C.MAC

gets the values from
It uses the
the resion.

This task
to reference

Task-build instructions?

Ostion? RES
Ostion? <RE

COM=LEX71A/RO
T

‘@3 'C3 > e3> R \E3 S W N Er € G e

H

+MOCALL
+FSECT

QIOWSSyEXITHS &
MYDATA Iy GELyOVR 3
M=,

+PSECT
+ BLKW 2
+ BLKW 1

TO8R:
ARG

BRUFF ¢
FMT?$

e BLKR
+ASCIZ

100.
%8N/

C» eF €F >G> 'EF 8> ‘@ ‘e

FERRL:  ABCIZ /70TR ERROR ON QIO.

4
FERR2:  LASCIZ 1170 ERROR ON QI0.

N=128. §
¥

+EVEN

i
START: MOV #MyR2
MOV
MOV
MOV
Call.
QIOWSHS
RCS
TETER
BL.T
i Stay here
S0OR

#NyRE
FRUFF s RG
FFMT v R
SENMSEG

L.OOF ¢

> Er er G e> er

ERROR

I108E
ERRORL
Hood write
R&y LLOOF

e er er

for

[T T

EXIT$S

86

Emable lower case

the static common
technicue of overlaid

Fosects

Sustem macros
Fsect wsed in COMWP
local sumbol for start

of resion

Back to blank FPsect
I/70 status block
Argument block for
error code

Outeut buffer

Format string for
outrut of data

nsw = %N/ 3 Directive
error message
COnE = 201 §

messase

170 error

Loor count — 128, linesy

g8 #s5 rer line

Starting addr of data
in the resion

L.oor count

Quteut buffer

Format strins

Edit messadge

FIOWVRy ES v F1 v y FTOSEy » TH#BUFF yR1 s #4003

Check for dir error
Check for 170 @rror
Branch on 1I/0 error

lecrement countery loor
hack if not wet done
Exit
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56
a7z
58
oY
60
61
62
63
64

b

10

12
13
14
15
16
17
18
19
20
21
22

y-
g

a
¥

ER

ER

SE

f o]
L2

10
50

Static Regions

SOLUTION

Ervor code

RORS MOV $0SWy ARG
MOV #FERRL s R
ER SETUR

ROR1: MOVER T08RyRO
MOV RO« ARG

Move DSW to arsg bhlock
Addr of format strinsg
Branch to $EOMSG code
Extend sign on 170
status and Flace in
arg bhlock
Addr of format string
Addr of outrut buffer
Addr of argument hlock
Edit messase
SERBUFFsRL #4005 3 Write
messade
Ewit

MoV FFERR2sR1
TUF: MOV ¥RUFF RO
MOV #ARGYR2
CAL.L $ENMEE
QIOW$S  #TO.WVRsRGs Ry »y

Wr €3 N G E> er > Sr W W @> Er €

EXTT$S
+ENI START

FROGRAM LEX71C

D File LEX71C.FTN

Task to read dasta from the static common redgion LEX71A
and erint it out at TI:. It uses 3 COMMON to reference
the data.

Task-~build instructions?

LINK/MAF/0OFTION LEXZ1CsLEB:L1s1IFOROTS/LIRRARY
Ortion? RESCOM=LLEX71A/R0
Ostion? <RET:

COMMON /7MYDATA/ L.(1024)1 Common to reference
| shared redion

Loor throudgh to disrlay rediony 8 numbers on &8 line

oo 50 J = 1102458

WRITE (S5910) (L(K)YsK=Jp J+7) | Write values

FORMAT (7 7+I2+718)

CONTINUE

CALL EXIT

END
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Static Regions

SOLUTION

1 LTITLE LEX72

2 +IDENT  /01/

3 +ENARL  LC i Enable lower case

4 it :

5 v File LEX72.MAC

é H

7 iy Solution to Module 7y Lab Exercise 2

8 ¥

? y Task comeutes sum of eroducts using resident library
10 i oroutines.,

11 I

12 vy Assembly and tesk build instructions?

13 i

14 $ MACRO/LIST LRIC1y1IFPROGMACS/LIBydeviiufdlLEX72
15 ' LINK/MAF/70FTIONS LEX72yLEBILC11IFROGSURS/LIR

16 3 Ortion® RESLIR=LIB/RO

17 ¥ ‘

18 JMCALL  QIOWSQI0WSSyQIOWSCyDIRGYEXITHS

19 +MUALL  DIRERRy IOERR
20 +GLORBL.  $COTRy $EDINMSG i Routines in SYSLIER
21 LGLORBL MULLsAADD # Routimes in librarw LIR
50
23 v Messades
24 HIORMS ¢ JASCIT  /TASK WILL COMFUTE (AXEYH(OXD) /<1950125
a5 +ASCIT  ZENTER NUMRERS IN DECIMAL./

26 HORML. =y ~HIIRMS
27 AFRMTS  ABCIYI  /ENTER AR /

28 FLEN = ,~AFRMT i Length of rromet

29 : ] (assumed to be a3ll the
30 ¥ same length)

31 BFRMT?: JASCII /ENTER B! /

32 CFRMT!  JASCIY /ENTER C! /

33 DFRMT!  +ASCII  ZENTER Dt 7/

34

35 i ASCII buffers

& ALCAL +BLKE 7 ¥ ASCII for A’s value
37 ASCRE? + BLKE 7 y Same for R

38 ASCCS +BLKE 7 ¢+ C

39 ASCID: +RBLKE 7 i N

40 OUTRBUF?! .EBLKE 80,

41

42 i $EDMSG format string

43 EDMFMT? +ASCIZ /ZNZVA X ZVA)Y 4+ (ZVA X ZVA) = ZIv/
44 +EVEN

45

446 # FORTRAN-comsatible ardgument blocks?

47 MULARG?! WORD 3 i For MUL
48 +WORD M1l

49 +WORD M2

50 +WORD MULRES
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69
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76
77
78
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80

82
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97
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100

ADDARG: +WORD 3

b WF Tr Wr QP > NG

Static Regions

SOLUTION

For ADD

First MUL result
Second result
Grand total

«WORD MURES1
+WORD MULRES
+WORD GRTOT

> ‘as ws a»

ASCITI buffer table., Initially each entrwy in this table
consists of the address of a3 sromet string followed by
the address of the buffer to store the inrut, After a
gstring is insuty howevers the rromrt string address is
rerlaced bw the lendgth of the inmrut string. This
tables with the addition of the fimal value GRTOTy then
serves as Lhe $EIMSG argument blochk.

EDMARG?
ARTELS:  LWORD AFRMY y ASCA

LWORD EBFRMT sy ASCE

COTRL.:  <WORD CFPRMT»ABCC

+WORD NFRMT s ASCIH .
Grand total (numeric

GRTOT: LWORD 3
) ¥y wvalue is inserted
i directly into $EDMSG
3 block)
¥
3 Other numeric values
M1 WORD 3 First MUL argument
M2i LWORD 3 Second MUL argument
MURESL?! +WORD 3 First MUL result
MULRES! JWORD § MUL result

ROFRMT: QIOWE I0.RFRyS 91y s TOSRy y<is 7y y s FLENy "%
108k «BLKW 2

E TR PR

0

.

Code

START: QIOW$C TO.WVBsSslyys sy HDRMSsHDRML40> 5 Identifu

MOV M1 RS y RS =» location to store
5 binary inrut values
MOV FRIFRMT y R4 3 R4 =» “"read with
. 3 reromet" DFR
MOV FARTEBLyR3 3y R3 == ASCII buffer table
CALL GETINF i Get A
cALL GETINF i Get B
MOV EMULARG YRS y RS =» MUL a3rdg hlock
CAlL.L MULL. 3 Do first multisly
MOV MULRESyMURES1 3 Save resuylt
MOV #M1 RS 3 Reset redgisters
MOV *RIOFRMT s R4 H (FORTRAN calling
MOV FCOTRILyR3 3y  convention does not
3y dguarantee thew are
i rreserved,)
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108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

125

126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

Static Regions

SOLUTION
CALL GETINF H
CALL GETINF H
MOV #MULARGYRS
CALL MULL H
MOV $ANNARG RS
CALL ‘AADTD t
y
MOV #OQUTRUF yRO H
MOV #EDMFMT YR ¥
MOV #FEUMARGYR2 H
CALL $ENMSG
QIOWSS #I0.WURsyESvElyyy
RCS I0ONER
EXIT$S
¥ Subroutine GETINF to det inrut v
# Ineatd RS = locastion t
H R4 = QID IFER
§ R3 =3 Address of
; followed b
§ ASCIT inruy
b4
s Duteut? RS = inrut valu
; R4 Urnchanded
H R3 = inFut valu
[ containing
H contains 1
¥
GETINF: MOV (R3)+-Q, 10FL.+6(R4)
MOV (R3)+ RO ;
MOV RO»Q.IOFL(R4) H
DIRS R4 i
RCS I0ODER ]
CMFR I0SEY#IS.8UC $
ENE I0I0ER ;
MOV TOSER+2y~4(R3) ;
CALL $COTER H
MOV R1y (RS + H
RETURN
y Error messades?
IONERT DIRERR  <ERROR ON QIOW$:-
IQIDER? IOERR FI0GRy“ERROR ON QI

+END

START

90

Get C
Get D

To second multirly
Add multirlication
results
Frerare
for
$EDMSG

#OUTBUF rR1» %40

alues.

o store bhinary result

rromet strings
w address to store
1

e +2

e +4. Location
address
ength of inrut

RO =» imrut buffer
Corgy to QIO DFR
Get inreut
Iirective error
1/0 successful?

No

Save inrut lendth
Convert to binary
Store bhinary

OWs»

formerly
of rromet now

i Load sromet address
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38
39

Static Regions

SOLUTION

FROGRAM LEX72

-+

File LEX72.FTN

Solution to Module 7y Lab Exercise 2

routines.

aooOoooaoo

Task buwild instructions?

Y
i3

2

Task comrutes sum of rroducts using resident library

C LINK/MAF/0FTIONS LEX72yLBIC11IF4FOTS/LIR

]

Ostion? RESLIR=LIR/RO

a

INTEGER AsEyCyDyMURESL yMURES2+GRTOT
C ASCII bhutes to make rrometing code cleaner
BYTE ASCAsASCRyASCCYASCD

LDATA ASCAsASCERYyASCCASCIV/ Ay "Ry 7C/ s 017/

»
TYFE 9

5 FORMAT (7 TASK WILL COMPUTE (AXEI+(CXID) 7/
1 7 ENTER NUMERERS IN IECIMAL.")

C FORMAT statements used rereatedly below?

15 FORMAT (“$ENTER “sAly’ ! %)

25 FORMAT (16)
TYFE 13+A5CA ' Promet for
ACCEFRT 2994 Vooand ineut A
TYFE 15+ASCER P Promet for
ACCEFT 23yE ' oand inrut B
CALL MULLC(A»ByMURESL) I MURES1 = AXR
TYFE 15sASCC v ' Promet for
ACCEFT 25,C ! andg inrut C
TYFE 15sA8CIH I Promet for
ACCEFT 25D P ooandg ineut I
CaLL MULL(CsDyMURES2) ! MURESZ2 = CxD
CALL AAND(MURESL yMURES2yGRTOT) I GRTOT = sum
TYFE 35y AvyByCyDyGRTOT

35 FORMAT (7 (“sIbs’ X ‘9169’ ) 4+ (“5Ib6v7 %X “316y97)
CaLl EXIT
END
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Dynamic Regions
TEST/EXERCISE

Referring to Exercise 1 of Module 7 (Static Regions), modify
the tasks that reference the common so that they both map to
the common dynamically using the memory management directives.

Write a task that creates a dynamic region two blocks 1long,
fills it with a character typed in at the terminal, and leaves
it in existence on exit. Write a second task that modifies
one value in the region, then displays all the values in the
region at the terminal, and finally deletes the region.

Modify SNDREF so that it sends the region by reference to a
second receiver task, in addition to RCVREF. Write the second
receiver task, which should modify values in the region and
then display the values in the region at the terminal.
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Dynamic Regions

SOLUTION

1 +TITLE LEX8I1E

2 +IDENT /0L/ :

3 +ENARL  LC : i Enable lower case

4 y+

G i File LEX81E.MAC

é H

7 s LEX71R modified to use memory manasdement directives

8 ; .

< i Program to attach to the existing redion LEX71Ay create
10 ¥ 8 virtuasl sddress window (marred on creation)y decrement
11 ¥ all values in the redion by 1y detach from the redion
12 # and exit.

13 5

14 ¥ Assemble and task-build imstructions!?

15 H . : .
16 H FMACROZLIST LBIL1y LIFPROGMACS/LIBRARY ydevilufdlLEXBLR
17 H LINK/ZMAF/Z0PTION LEX81IRsLEIL1y1IFROGSURS/LIBRARY
18 3 0rtion? WNDWS=1 -

19 H *0etion? <RET:

20 § -

21 +MCALL  EXIT$SyROBBK$ yWIBEK$yATRGSC 7 Sustem

22 +MCALL  CRAWSyDTRGSSyDIR$yQIOWES i+ macros

23 +MCALL  DIRERRy IOERR ¥ Surrlied macros

24 RDE? RIOBERS 32, LEX71AyLEX71Ay<RS.UWRTIRS.RED>

25 § Nefine redion with?

26 ¥ Siz = X2, (32, word blocks)
27 H Name = LEX71A

28 F Fartition = |LEX71A

29 H Attach with read and write access

30 ; )

21 WIN? CRAWS WIR sDFE for creste address window
32 WOES WHRRKE  7932,9090:32.y< WS MAFIWSRED WS JWRT >

33 H lefine window witht?

34 [ - CAFR = 7

35 ; Size = 32, (32. word blocks)
36 ¥ Offset in rediorn = 0 (32, word blocks)
37 ] Length inm redion = 32, (32. word blocks)
38 ] Mar on create with read and write access
39 H

40 I0SE!: + BLKW 2 ‘ : # 170 status block

41 W =1024, i # of words in redion ‘
42 NONE +ASCII /LEXBIE HAS MODIFIED THE VALUES/ 3 Dorne
43 ‘ +ASCII 7/ IN LEX714/7 i messade
44 LOONE =4 ~[IONE

45 START: ATRG$C RDOE s Attach to region

446 RCS ERR1 ¥y Check for error

47 MOV ROB+RGINyWNE+W.NRID ¢ Move redgion ID

48 ‘ # into WIR

49 ODIRS FWIN ¢y Create window

50 RCS ERR2 # Check for error
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Dynamic Regions

SOLUTION
MOV *160000yR2 i Set base addr in redion
MOV Wy RS i Get word count
Loore:  DEC (R2)+ § Decrement value
SOR RSy LOOP § Loor until done

A
¥

QIOWsS #I10. UUBy#qytlvinOSByyxiHONE,#LDONE,#40~
Write done messade

-

RCS ERR3D i Check for dir error
TSTE I0SE # Check for 1I/0 error
BLT ERR3I ¢ Branch on error
DTRG$S  #RDER 3 Detach from redion
BCS ERR4 3 Check for error
EXIT$S

Error handling code

ERR1S DIRERR < ERROR ATTACHING TO REGIONX :
ERR2$ DIRERR <ERROR CREATING WINDOW AND MAFFING:
ERR3ID: DIRERR <ERROR WRITING DONE MESSAGE:

ERR3I: TOERR #T08Ry “ERROR WRITING DONE MESSAGE:
ERR4 DIRERR  <ERROR DETACHING FROM REGION

] oooaocoononoaaoaonan

ooooOaoaG oo

+END START

FROGRAM LEX81ER

File LEX8LE.FTN

LEX71E modlfled to use memorw manadgement directives

Frodgram to attach redgion LEX71A in rartition LEX71A
create 8 window and mar it to the redion uron creations
decrement each value in the redion by 1y and detach
from it

Task-build with these ortiornst
VSECT=DATA: 160000120000
WNIWS =1

INTEGER RIOR(8) yWDR(8)
This common block will alidgn with the address window
COMMON /DATA/IDATACLIO24)
RIE = Redgion definmnition block with the following
rrorerties?

Size 32 (10) (32.-word blocks)

Name LEX71aA

Fartition LEX71A

Frotection WOimonesSY IRWEDYy QW IRWED y GR I RWED

Attach with read anmd write avoes%
Initislize the RIR

DATA RIDE 70y32¢3RLEXy3R71AyIRLEXy3R71Ay "3y

17170000/

96



29
30
31
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44
45
44
47
48
49
S50
S51
G52
53
54
]
56
57
58
59
60
61
62
63
64
&5
b6
468
469
70
71
72
73

"

Dynamic Regions

SOLUTION

C WIOR = Window definition block with the following rrorerties?
C AFR 7
C Size 32 (10) (32.~word blocks)
(W Offset in redion O (32.-word blocks) .
I Lendgth of window 32 (10) (32.~word blocks)
Cc Mar on create with read and write access
C Imitialize the WDOER

IATA WOR /7"3400+0+325050532y*203-0/
¢
C Attach redgion

CALL ATRG (RDOE.IDNS)
C Check for error on attach
IF (I0S LT, 0) GOTO 100
C Move redion id to WIR
WOR(4)=ROR(L)
C Create and mar window
CALL CRAW (WDRyIDS)
C Check for error
IF (IDS LT. 0) GOTO 200
C Decrement values
no 50 K=1,1024
ITDATA(K)=IDATA(K)~1
50 CONTINUE
C Detach from redion and delete it
CALL DTRG (RIORyIDNS)
C Check for error
IF (IDS JLT. Q) GOTO 300
C And Jume to exit
WRITE (S5»60)

60 FORMAT (/ LEX81ER HAS MODIFIED THE VALUES IN
1 THE COMMON LEX71A7)
GOTO $00
C
C Error messades
100 WRITE (S5»101)> 108
101 FORMAT (° ERROR ATTACHING TO REGIONs DSW =’+I4)
GOTO 300
200 WRITE (5y201) IS
201 FORMAT (* ERROR IN CREATING WINDOWs DSW =’+14)
GOTO 300
300 WRITE (35.301) 108
301 FORMAT (/ ERROR DETACHING FROM REGIONy DSW =/,14)
C
500 CAal.l EXIT
END
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Dynamic Regions

SOLUTION

1 STITLE  LEXS81C

2 +IDENT  /0L/

3 JENARL LC + Enable lower case

4 ¥+

5 s File LEX8IL1C.MAC

6 b

7 i LEX71C modified to use memory manadement directives
8 H .

9 i Frogram to attach to an existing redions create a

10 i virtual address window (marred on creation)r read

11 s ASCITI data from the redionr detach from the redion
12 ¥ oand exit,

13 H

14 i Assemble and task-build instructions?

15 $

146 ] MACROZLIST LRBICLy 1IPROGMACS/LIRBRARY rdeviLufdILEXB1C
17 H SLINK/MAF/0FPTION LEX81CyLE(L1y 1 IFROGSURS/LIBRRARY
18 F 0rtion® WNDWS=1

19 H *0etion? <RET>

20 -

21 +MOALL  EXIT$SyRIBEBRK$y WOBRK$y ATRGSC ¢ Sustem
22 +MOALL CRAWSyDTRGHSyDIRS»QATOWSS 5  macros
23 +MCALL  DIRERRy IOERR ¥ Surelied macros

24 RIOE: RIBRKS  32.yLEX71AYLEX71AyRS.RED

259 ¥ lefine redion with?

24 $ Size = 32, (32, word blocks)
a7 ¥ Name = LEX71A

28 H Fartition = LEX71A

29 ] Attach with read access

30 ’

31 WIN? CRAWS WD E sIIFE for create address window
32 WhR: WOREKS  7+32.5020532.5 WS MAFPIWS . RED

33 H Nefine window with?

X4 $ AFR = 7 .

35 ] Size = 32, (32, word bhlocks)
36 H Offset in region = 0 (32, word blocks)
37 H Length in redgiomn = 32, (32. word blocks)
18 H Mar on create with read access

39 H

40 T0SR: +BLKW 2 # 1/0 status block

41 ARG + BLKW 1 # Argument block for
42 ¢ error code

43 BUFF? +RBLKE 100. § Outrut buffer

44 FMT? +ASCIZ  /%8n/ ¥y Format string

4% N=128., ¢ Loor count

44 +EVEN

47 START: ATRGSC RDR s Attach to redion

48 BCS ERR1 # Check for error

49 MOV ROB+R.GINy WOR+W.NRID ¥ Move redion ID
50 # into WDR

51 IIR$ FWIN # Create window
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Dynamic Regions

SOLUTION
RCS ERR2- # Check for error
MOV £160000yR2 i Set base addr in redion
MOV ENyRS # Loor count
LOOF? MOV FRUFF yRO ¥ Set ur for SEDMSG
MOV *#FMTsR1
CALL $EDMSG s Edit data

RIOWSS #FI0.WUBs¥Sy %1y #¥TO0SEy y < #RUFFsR1y#40%

# Write data

BCS ERR3N # Check for dir error
TSTR 108k § Check for 1/0 error
BL.T ERR3I # Branch on error
SOR RSy LOOF 3 Frint the line

NONE $ DTRG$S #RIEB $ Detach from redion
BCS . ERR4 5 Check for error
EXIT$S

a

E4

Error handling code

ERR1Z DIRERR <ERROR ATTACHING TO REGIONX

ERR2: DIRERR <ERROR CREATING WINDOW ANDI MAFFING:
ERR30: DIRERR <ERROR WRITING DATA:

ERR3I: TOERR $I05Ey < ERROR WRITING DATA:

ERRA4 S DIRERR  <ERROR DETACHING FROM REGION:

oo ooOoOooaoOaon

~—
i3

oo

+ENI START

FROGRAM ILEX81C
File LEXBLC.FTN
LEX71C modified to use memory management directives

Frogram to attach redgion LEX714 in rartition LEX71A
creaste a window and mar it to the redgiorn uron creationy
read data out of the rediony and detsch from it

Task~build with these ortions?
VSECT=0ATAI1460000:20000
WNDWS==1

INTEGER RIORB(8)»WDR(8)
This common block will alidgn with the address window

COMMON /DATA/IDATA(L1024)

RIOE = Redion definition block with the followinsg
rrorerties?

Siwze 32 (10) (32.-word blocks)

Name LEX71A

Fartition LEX71A

Frotection WOrornes SY IRWEDyOWIRWEDy GR $ RWED

Attach with read access

Initislize the RIR
NATA ROB /0y32y3RLEXy3R71A»3RLEX»3R71Ay "000001
1%170000/
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Dynamic Regions

SOLUTION

C WOR = Window definition block with the following rrorerties?
C AFR 7
C Sire 32 (10) (32.~word blocks)
C Offset in redion 0 (32.-word blocks)
C Lendgth of window 32 (10) (32.-word blocks)
C Mar on create with read asccess
C Initislize the WIR

-DATA WDE /7"34005093250y0932y"20150/
C
C Attach redgion

CAll. ATRG (RDOEyIDS)
C Check for error on attach

IF (IDS LT. 0) GOTO 100
C Move region id to WDOR
WORC(4)=RIB(1)
C Create arnd mar window
Cal.l CRAW (WDEyIDS)
C Check for error
IF (105 .LT. 0) GOTO 200
C Print contents of redion
Do 50 J=1-1024,8
WRITE (Sy11) (IDATACKY yK=JyJ+7)
i1 FORMAT (7 7+I2+718)
50 CONTINUE
C Detach from redion and delete it
CALL DTRG (RIRyIDS)
C Checlk for error
IF (IDS JLT. 0) GOTO 300
C And Jdumse to exit

GOTO 500

C Error messadges

100 WRITE (5+101) IDS

101 FORMAT (7 ERROR ATTACHING TO REGIONy DSW =‘y14)
GOTO 500

200 WRITE (S5»201) IDS

201 FORMAT (7 ERROR IN CREATING WINDOWy DSW =‘/y14)
GOTO 300

300 WRITE (3+301) IDS

301 FORMAT (/ ERROR DETACHING FROM REGIONy DSW =7»I14)

C

500 caLL EXIT
END
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Dynamic Regions

SOLUTION

1 LTITLE  LEX82A

2 +INENT /017

3 +ENARL  LC ¢ Enable lower case

y

5 ¥ File LEX82A.MAC

é ]

7 3 Frodgram to create an named redion (attached on

g iy creation)y create a8 virtual address window (marred on
9 3 creation)y rlace ASCII data in to redgions detach from
10 i the redion and exity leaving the redion in existence.
11 ¥

12 ¥ Task-build instructions?

13 ¥

14 H Include WNDIWS=1 ortion

15 $

16 +MCALL  EXITHSyROBEKSy WIEEKS y CRRGS$y CRAWS

17 ‘ JHMCALL  DTRGSYDNIRSyQIOWESyQI0QWSC

18

19 REG? CRRG4 RIOE sIOFR for create redgion

20 H Lefine redion with?

21 ] Sire = 2 (32, word blocks)
22 $ Name = MYREG

23 H Fartition = GEN

24 H Frotection = WOINornerySYIRWED

25 ; OWIRWED Yy GRIRWED

26 ¥ I'o not mark for delete on last detach
27 ; Attach with write and delete access
28 ROE? RIOBEKS 2yMYREGyGENy RS +NILIRS.DEL'RS.WRTIRS,ATT >y 170000
29 H

30 WIN? CRAWS WhE i IFR for create address window
31 H lefine window with?

32 3 AFR = 7

33 i Size = 2 (32, word blocks)
34 ] Offset in redion = 0 (32. word blocks)
35 ¥ Length in redion = 2 (32. word blocks)
36 ] Mar on create with write access

37 WDHE? WIREBKE 79290092y WS MAF ! WS, WRT >

38 ¥

39 DET? DTRGS RIOE y OFR for detachindg redion

40 I0SE: BLKW 2 3 I/70 status block -

41 BUFF +BLKR 80, y Imeut/Outrut buffer

42 MES S +ASCII  /ENTER ASCII CHARACTER?! /

43 LEN = +MES

44 IINMES? JASCIT  <I15x/LEX824 HAS CREATED AND INITIALIZED/
45 +ABCII 7/ THE REGION/

44 LONMES = =,-~DONMES

47 ¥ Error format strings

48 FCRRER?: .ASCIZ ZERROR CREATING REGION, DSW = ZI./

49 FCRWER?: +ASCIZ /ERROR CREATING WINDOW, DSW = XD,/

50 FOETER? +ASCIZ /ERROR DETACHING FROM REGION., DSW = XIt,/
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70

73
74

75

FRIi1DE:
FQI1IE:

FQIZDE:
FQIZIE?

START?

LOOF

$# Error
ERR1 ¢
ERR2:
ERR3D:

ERR3I

ERR4D?

ERRATI ¢

VASCIT
CABCIZ
JASCIT
VASCIZ
VASCIZ
JABCIZ

+EVEN

UIRY
ECS
MOV

DIR$
BCS
MOV
QIDWSS

BRCS
TSTR

RBLT
MOV

MOV
MOVE
SOR

QIOWsC

BCS
TSTR
BLT
DIR%
RCS
EXIT$S
code
MOV

ER
MOV
ER
MOV
ER
MOV
MoV
MOV
RR
MOV
ER
MOV
MoV

Dynamic Regions

SOLUTION

/DIRECTIVE
/ QIO0.
1170 ERROR
/ CORE = X%
/BIRECTIVE
11/0 ERROR

#REG ;
ERR1 i
ROBHRGIDy

FWIN ;
ERR2 ’
$#160000yRS
$#I0.RFR s #5

-

ERR3D ;
I0SE §
ERR3I ;
#128.yRO
¥RUFF yR4
(R4)s (RE)+
ROyLOOF &
y

I0.WURyS» 1

ERRA4L
I0SE
ERR4I
$0ET
ERRS

. er > W Cr e

¥FCRRERYR1

SHOERR
¥FCRWERYR1
SHOERR
¥FQI1DERY
SHOERR
I0SERO
ROy $DIGW
¥FFQILIESR1
SHOERR
FFQRIZDE,RY
SHOERR
I0SRsRO
ROy $11SUW

ERROR ON READ AFTER FROMFT/

nsw = %Zh./

ON READ
./
ERROR ON WRITE QIO.
ON WRITE QIO. CODE =

AFTER FROMFT QIO.!

neWw =
AURS

Create redion

Check for error

WDOR+W.NRID # Move redion ID
3 into WOE

Create window

Check for error

&

# Set base address in redion

skLly y#I0OSRy » “HBUFF v ¥1y v EMES s #LEN s #7 $-

Fromet and read data
Check for directive error
Check for I/0 error

EBranch orn I/0 error
Redgion size in butes

¥ R4 => character
i Move character to redgion
Lecrement counter and loor
until done
y» JOSBEy » “DINMES » LOINMES 40
Write redion crested messade
EBranch on dir error
Check for I/0 error
Branch on 1/0 error
Detach from redion
Check for error

Create redion
message
Eranch to common code
Create window messade
Branch to common code
QI0 directive messade
Eranch to common code
Extend sidgn on status
and move to ard block
QRIO I/0 error
EBramnch to common code
QI0 write dir error
EBranch to common code
Extend sidn on status
and move to ard blochk

error

Wr Gr G WP EF W3 CP G> E» P € > EP 6> G
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Dynamic Regions

SOLUTION
101 MOV F#FQAIZIEYR1 $ QI0 write err messade
102 . EBR SHOERR $ Branch to common code
103 ERRS? MOV #¥FNETERYR1 # Detach region messade
104
105 SHOERR T MOV #RUFF RO y Set ur for $EIMSG
106 MOV FSNSWIR2 i
107 CALL $EIMS6 i Edit messade
108 QIOWSS #I0.WVBsESs#Llyyey #RBUFFsyR1»#40>
109 vy Disrlaw messade
110 EXIT$S ¥ Exit
111
112 +END START

FROGRAM LEX82A4

C

C File LEX82A.FTN

C

C LEX82A creates a8 named redion (attached on creation)y
> creates 28 virtual sddress window (marred on creation)y

SO NDUD U=
o

C rlaces an ASCII character inrut 3t TI! at 81l locations
C in the rediony detaches from the rediomn and exitsy
‘ g leaving the redion in existence.
11 C Task-build instructions?
12 ¢
13 C FLINK/ZMARP/0FPTIONS/CODESFPF LEXB2A-LEBIC1»1IFOROTS-
14 C ~=/LIBRARY
19 C Oetion? VSECT=DATA!160000:20000
16 C Ortion? WNDWS=1
7 C Ostion? <RET:
18 (™
19 C ROB = Redgion Definition RBlock for region with the
20 C following srorerties?
21 ¢ Size = 2 (32, word blocks)
22 C Name = MYREG
23 C Fartition = GEN :
24 C Frotection = WOINomeySYIRWED
25 C OWIRWEDYyGRIRWED
26 C o rnot mark for delete on last detach
27 C Attach with write and delete access
28 ;
29 C WIER = Window lefinition Block for window with the
30 C following srorFerties?
31 C AFR = 7
32 C Size = 2 (32, word blocks)
33 C Offset in regionm = 0 (32, word blocks)
34 C Length in redion = 2 (32, word blocks)
35 C Mar on create with write access
36 C
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37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
53
54
56
57
58
59

Dynamic Regions

SOLUTION

INTEGER RIRE(8) WNE(E
C Arraw for dunamic regiony

RYTE ARRAY(128)sCHAR

COMMON /DATA/ ARRAY

C
C Initislize the RIER
NATA RIOR/0»2y3RMYR 3
C Initiglize the WIDE
DATA WOR/"3400+05250
C Call routine to create and
CALL CRRG(RDE,IDS)
C Check for error

IFCIDS.LT,.0)GATO 800
C Create address window and
WOE(4)=RIOB(L)
CALL CRAWC(WDERy ING)
for error
IFCINS.LT.O0XGOTO 810
WRITE (5950)
C Get ASCII character
50 FORMAT (“$ENTER
READ (5+60)CHAR
0 FORMAT (A1)
Flace data in redion
no 80 J=1,128
ARRAY ( J)=CHAR
80 CONTINUE
C Netsch from redion
CALL DTRG(RDOE,IDGS)
C Check for error
IFCINS.LT.0XGOTO 820
C Write messade

C Checl

i

ASCI

é
C

TYFE X»/LEX82A HAS C
1REGION'
C EBranch to common exit
GOTO 1000
C Write create error messade
800 WRITE(S»805)IDS
80% FORMAT (4 ERROR IN CR
C Go to common exit
GO TO 1000
C Write attach error messade
810 WRITE(S815)1ID08
815 FORMAT(’ ERROR IN CR
108W = “514)
GOTO 1000
C Write detach error messade
820 WRITE(S,825)1I08
825 FORMAT (’ ERROR IN DE
1,14)
C Commorn exit
1000 CAaLL EXIT
END

)
variable for ASCII character

REG »3RGEN»y3R s "000152y 170000/

yQy2y"20240/
attach redion

mar to redion

I CHARACTER: /)

REATED AND INITIALIZEDY THE

EATING REGIONs DSW = 7yI4)

MAFFINGy

EATING WINDOW AND

TACHING FROM REGIONy DSW = ¢
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Dynamic Regions

SOLUTION

+TITLE LEX82R
«IDENT /0L/
+ENARBL  LC ¢y Enable lower case

File LEXB82R.MAC

Frogram to attach to am existing rediony create a
virtual asddress window (marered on creation)s modifw
the first bute of the redgiony resd ASCIT data from the
rediony detach from the redion and mark it for deletey
and finalluy exit,. The region will be deleted on last
detach.

Assembrle and task-build instructions?

*MACROZLIST LEILLy LIFROGMACS/LIBRARY rdevilufdl-
*LEX82R .
FLINK/ZMAPAOPTION LEX82ByLEIL1»1IFROGSURS/LIBRARY
HQetion? WNDWE==1

H0etion? <RETX:

SMEALL EXITHSyRDBEKS s WIRBBR$ s ATRGSC 7 Swustem
SMUALL CRAWS yDTROGSS LIRSy DIDWES i omacros
+MCALL  DIRERRy TOERR ¥ Burelied macros

RIOES RIOBEKS Qe MYREGyGENy “RS WRTIRE REDIRS . MOL VRS DEL >

|y ey ME G W @r car c€r £ L e W Wk € S ey Q> e

IOSKE?: + RLKW 2
REIZ =128,
START? ATRG$C ROR

(=

Hefine redion with?
Qire = 0 (32. word blocks)
) returned after attach
Name = MYREG
Partition = GEN
Mark for delete on last detach
Attach with ready write and delete access

CRAWS Whk sOFE for creste address window
WIREBKS 732009050909 WS MAFTWSJREDTWS s WRT >
DNefine window with?

AFR

Size

Of fselt inm redgion

Length in redgion

o
> o

#

7

200 (32, word blocks)
O (32, word blochks)

O (32, word bhlochks)

} returned whern masred
Mar on create with read and write access

o

I/0 status block

Redgion size in bules

Attach to redion

RCS ERR1 Check for error

MOV ROB+R.GIDyWHIBHW.NRID # Move redgion ID
# into WDR

LIRS #WIN i Create window

> € ‘ar >
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Dynamic Regions

SOLUTION

51 RCS ERRZ # Check for error

52 MOV #160000vRE i Selt base addr in redion
53 MOVE * 2y (RS) ¥ Flace Z in lst bute

54 MOV FROIZyR4 ¥ Bize of redgion in bultes
59 MOV $64.yR3 § Chars rer line

5é L.OOF ¢ QIOWsS #T0.WURsHS o1y v RTOSRry v SRSy RI s 40

57 i Write data

58 RCS ERR3D i Check fTor dir error

59 TSTR 108k i Checlk for I/0 error

60 BL.T ERR3I # Branch on error

61 SUR R3yR4 y Comrute chars left

&2 EBLE DONE $# Branch if done

63 ALl R3s RS i Foint to next char

64 CMF R3vR4 # Checlk for < 64, chars
65 ¢ left to srint

&6 RLE LOOF #or or =y erint next line
&7 MOV R4yR3 oy erint onlw that manw
68 ¥ chars

69 ER L.OQF # Frint the line

70 NONE ¢ OTRG$S  #RDER # Detach from region

71 BCS ERRA4 # Check for ervor

72 EXIT$S

73 3 Error handling code

74 ERR13 DIRERR  <ERROR ATTACHING TO REGION:

75 ERR2? DIRERR  <ERROR CREATING WINDOW AND MAFPFING:
76 ERR3D:  DIRERR  <ERROR WRITING DATAX

77 ERR3I: I0OERR #I0D8ERy - ROR WRITING DATAX

78 ERR4 ¢ DIRERR <ERROR DETACHING FROM REGION:

79 +END START
1 FROGRAM LEX82ER
2 C
3 C File LEXB2E.FTN
4 C

] C FORTAN srogram to attach redion MYREG in Partition‘GEN
é € (which was created bw LEX82A)y creste a window and mar

7 C it to the region uron creationy rlace a8 Z in the first
3 C buwter then read datas out of the redgiony and detach

? G from ity deleting il in the srocess.

10 C

11 C Task-build with these ortions?

12 C USECT=DATA 160000820000

13 C WNIIWE =1

14 c -
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Dynamic Regions

SOLUTION

INTEGER RIOR(8)Y»WDR(8)
BYTE IDATACL28)
This common bhlock will alidgn with the address window
COMMON /0ATAZIDATA
ROB = Redgion defirmition block with the following
rrorerties! '

Gire O (32.~word blocks)
filled in when attached
Name MYREG
Fartition GEN
Frotection WOinones SYIRWEDy OW I RWELy GRIRWED

Mark Tor delete on last detach

Attach with deletey write and read access
Initielize the RIDE

DATA ROR /0v0y3RMYRyIREG s 3ARGENy 3R » "000213y

15170000/

D WOR = Window definition black with the following

rrorerties?

AF 7
Size 200(8) (32.-word hlocks)

Offset in region O (32,~word blocks)
Length of window 0O (32,~word blocks)
_ filled in when marred
Mar on create with read access )
Imitialize the WIR
DATA WIER /"3400505°2005050505"203+0/

Attach resion
CHLL ATRG (RDRyIDS)

s Checl. for error on attach

IF (Ins LLT. 0) GOTO 100

¢ Move restion id to WOR
WIR(4)=RORBC(1)
C Create and mar window
CALL CRAW (WDEyIDS)
C Checlk Tor error
IF (Ins JLT. 0) GOTO 200
C Flace ASCII Z in first bute
TDATACL)="2"
C FPrint contents of redion
10 WRITE (S5y11) IDATA
11 FORMAT (7 ‘v64A1)
C Detasch from rediorn and delete it
CALL DTRG (RORyIDS)
¢ Checlk for error
IF (108 JLT. 02 GOTO 300
G Ang Jdume Lo exit

GOTD 500
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&5

b6
&7
68
&9
70
71
72
73
74
7%
7é
77

C

100
101

200
201

300
301
C

500

Dynamic Regions

SOLUTION

C Error messadges

WRITE (5-101) ILS

FORMAT (7 ERROR ATTACHING TO REGION, DSW =‘y14)
GOTO 500

WRITE (5,201) IDS

FORMAT (7 ERROR IN CREATING WINDOWs DSW ='»14)
GOTO 300

WRITE (35,301) INS

FORMAT (7 ERROR DETACHING FROM REGIONy [SW =7y14)

call EXIT
ENI
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15

16

18
19
20
21
23
24

25

26
27
28
29
30
31
32
33
34

5

34
37
38

40
41

42

43

45
44
47

Dynamic Regions

SOLUTION

LTITLE  SNDREF
+IDENT  /01/

JENARL LC ¥ Enabhle lower c©
+ .
File LEX83A.MAC $sEX

Modified to send to a8 2nd receiver RCVRF2 in
addition to RCVREF

LEX83A creates a é4-word (2 block) unnamed red
fills it with ASCII characters. It then sends
region to RCVREFy and then waits for RCVREF to
the redgion. (This is sidgnalled bwy event flag #
thern srints 8 message and exits. Since the are
urnmamedy it ds sutomatically deleted whern the
attached tassk exils.,

Assemble and task-build instructions?

HMACROZLIST LEILL» LIFROGMACS/LIBRARY ydev
~>LEXB3A i
HLINK/MAP/Z0FTION LEX83AsLEBIC1y 1IFROGSURS
Ostion? WNDWS=1

LEX83R must he installed as RCVRF2, Run LEX83A
ther run RCVREF arnd RCVRF2 (either one first)

> Wy Sy R NS> EF W Er SR Tr WP > P TP 6P Q> R > VN WD MR NG dE S e

LMCALL QIOWSC,QIOWSS RASTHC § Sustem ma
+MCALL WTSESCyEXIT$SyROBRKS y WIERRKS
SMCALL  CRRG$S»CRAWSS » SREF $C

SMCALL  DIRERR ¥ Surrlied macro

SNLIST  REX ¥ SUPFRESS DATA
letine redion with?

Size = 2 32-WORD RLOCKS

Name = FOnee

Fartition = GEN

WO nones GRIRWED
OWIRWEDYSY inone

Frotection

Attach on ocreate

Read and write access desired on attach
RO = 170017

RSETAT = REATTIRSREDIRS JUWRT

hrx B T P P TR T TR T Y

RIE  RDEEKS 2 »GENsRSTAT » RFRO

129
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Dynamic Regions

SOLUTION
48 3 Define window with?
49 3 AFR = 7
50 ¥ Sire : = 2 32-word blocks
51 ¥ Offset in redion = 0 32-word blocks
52 H Length to mar = Q0 32-word blocks (defaults
53 H to smaller of redion
54 ] size and window lendgth)
59 ] Mar on create with read and write access
56 WSTAT = WS MAFIWS WRT
37
58 WhE? WIEEBKS 79290505 yWSTAT
59 i
&0 MEESL S +JASCTITI 7/ LEX83A HAS CREATED THE REGION AND HAS/
61 JASCIT 7/ SENT IT TO RCVREF AND RCVURF2./7 $3EX
62 LLMES 1 =, ~MES] )
&3 MES2S LASCIT /7 RCVUREF AND RCVURF2 HAVE RECEIVED IT./33EX
64 LASCIT 7/ LEX83A IS NOW EXITING./ $PEX
65 LMES2 = . ~ MES2
b6 HLIST REX i Show bhinary extensions
67 +EVEN :
48 +ENARL.  LSE i Enahle local sumbol
&9 i blocks
70 START:! CRRG$S #RIER ¢ Create and attach to
71 § redgion
72 RCS 1% # Branch on dir error
73 MOV ROB+R.GINsWOR+W . NRID 5 Corw redgion ID
74 ¥ into WOR
759 CRAW$S #WIR ¥ Create and mar window
76 . RCS 2% ¥y Branch on dir error
77 MOV WHER+W. NBAS Yy RO i base V.A. of redion
78 $ Fill redion with a1l M’s
79 MOV *#64.yR3 ¢y count of words to move
80 20%2 MOV #"MMy (RO + # Move in an ASCII M
a1 SOR R3+20% ¥ Loor throusgh redion
2 ¢y Send the redion to RCVREF. EF 1 will be set when

83 i RCVREF recieves it
84 SREF$C RCVREFyWDE»1 i Send by reference to
85 y RCVREF
86 RCS 3% # Branch on dir error
87 SREF$C RCVURF2yWIEy3 i Sernd be reference §iEX
88 3 to RCURF2 s FEX
89 ECS 7% i Branch on dir errorssEX
20 QIOWSC I0.WVUEySy2yyy sy MESIyLMESL»40x § Disrlaw
21 ) i messadge
P2 RCS 4% # Bramch on dir error
3 WTSESC 1 ¥ Wait for RCVREF to get
94 y the redion
93 RCS 5% # Branch on dir error
?6 WTSESC 3 # Wait for RCVRF2 to svEX
@7 i det the redgion yrEX

i Branch on dir erroriiEX

?8 ECS 84

110



?9
100
101
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103
106
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109
110
111
112
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10

28

33
34
35
36
37
38

Dynamic Regions

SOLUTION

QAIOWSC TOWVBYySe2yryy s MES2yLMES2y40> 5 Disrlaw
i messade

RCS &% i Branch on dir error
EXIT$S i oExit

¥ Error code

1% DIRERKR  <ERROR ON CREATE OR ATTACH REGION:

2% NIRERR RROR ON CREATE OR MAF WINDOW:

K3 HIRERR RROR ON SEND BY REFERENCE:»

44 NIRERR  <ERROR ON 18T WRITE:

5% DIRERR  <ERROR ON WAIT FOR:>

bt : DNIRERR <ERROR ON 2ND WRITE:

76 NIRERR < ERROR ON 2NI SEND RY REFERENCE: §EX

843 DIRERR < ERROR ON 2ND WAIT FOR> FEX

oooOoOooOooooOnOooooOoDoOoOooOOonoooOOoOnOOCoaooan

+END START

FROGRAM SNDREF
File LEX83A.FTN

Modified to send the redion by refererce to RCVRF2 1I1EX
in addition to RCVREF HIEX

This srodgram creastes 2 é4-word unnamed resdion and
fills it with ASCII charscters. It themn sends it bw
reference to task RCVREFy and waits for RCVREF to
receive the redion.(This is sidnalled bw event flad
%#1.) SNIREF then srints 3 messase and exits. Since
the ares is unnameds it is automatically deleted when
the last atltached task exits.,

Task-build instructions?

FLINK/ZMAF/ZCODESFFFP/0FPTIONS LEX83AsLEIL1,1IF0-TIEX
~-=ROTS/L.IBRARY FHEX
Option? WNDIWS=1

Ortion? VSECT=DATA!1460000:200

Osrtion? “RETX

Install and run instructions?! RCVREF must bhe installed.
LEX83E must be installed under the name RCVRF2. HIEX
Rurn LEX83A firsty thern rum RCVREF and RCVRF2 (in 11EX
either order)

KOR = Region defimition block with the fPollowinsg
rrorerties? :
: Sire 2 32~word blocks

Name none

Fartition GEN

Frotection WOironeySY IRWEDy OW I RWED y
GRinone

Attach onm creation
Read and write access desired on attsch
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Dynamic Regions

SOLUTION
WHE = Window definition block with the following
rrorerties?
AFR 7
Size 2 32-word blocks

Offset in redion O 32-word blocks
Lendgth of redion 2 32-word blocks
Mar on create with write asccess

aoaooaaoaoonn

INTEGER RIER(8)Y yWDER(B) yRCV(2) yRCV2(2) FTEX
C This common block will align with the address window
COMMON /DATA/IDATA(L4)
C Initialize the RIDEB
DATA ROB/0»"2y0y0y3RGENY 3R y"435,%170017/
C Imitialize the WDER
NATA WHER/"3400s07"250s02"2,"20250/
C Name of receiver tash
DATA REV/3RRCVy 3RREF/

NATA RCV2/3RRCVs 3RRF2/ HEX
C Code

CALL CRRG(RDE,IDNS) ! Create redion

IF (108 +LT. O) GOTO 100 ! Check for error

WHR(4)=RIORB(1) ! Move redion id to WDER

CALL CRAW(WIORY INS) I Create window

IF (IDS JL.T. 0) GOTO 200 t Check for error
C Fill redgion with data
no 10 I=1y64
10 THATACT Y= MM/
C Send-bu-reference to receiver tasky sel event fladg 1
C when received
CALL SREF(RCVs1-WDEy»INS)
IF (INS LT« 0) GOTO 400 | Check for error
C Send-by-reference to 2nd receivers RCVRF2y use event!!EX
L flag 2 HTEX
CALL SREF(RCV2y2sWIIRy »y IDG) VEX
IF Ing JLT. 0) GOTO 450 ' Check for error 11EX
TYFE *»/ LEX83A HAS CREATED THE REGION AND HAS
1 SENT IT TO RCVREF AND RCVRF2./ | Disrlay HIEX

C I messase 1EX
CALL WALITFRCLyIDS) I Now wait for recertion
IF (108 LT. 0) GOTD 500 ! Check for error
CALL WAITFR(2,10S) I Wait for RCURF2 to MIEX
C I receive HTEX
IF (InS LT. O) GOTO 350 ! Check for error HIEX
TYFE Xy’ RCVREF AND RCVRF2 HAVE RECEIVED IT.
1 LEX83A IS NOW EXITING. ! Write messade FIEX
GOTO 4600 P And go exmit
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Dynamic Regions

SOLUTION

Error handling code

100 WRITE (Sy110)IDS
110 FORMAT (/ ERROR CREATING REGIONy 0DSW = ‘y1I4)
GOTO 400
200 WRITE (59210108
210 FORMAT (7 ERROR CREATING WINIOWs DSW = ‘»I4)
GOTO 400
400 WRITE (55,410)IN8
410 FORMAT (7 ERROR IN SEND-RY-REFERENCEy DSW = ‘y14)
GOTO 600
450 WRITE (59460)108
450 FORMAT (7 ERROR IN 2ND SEND-RY-REFERENCEs DSW
1 = “»14) VHEX
GOTD 600 HHEX
500 WRITE (3y510)I108
510 FORMAT (¢ ERROR ON WAITy [OSW = “»14)
GOTO 600 FHEX
550 WRITE (558600108 HIEX
560 FORMAT (7 ERROR ON 2NI! WAITy DSW = ‘514) VIEX
C
4600 CAaLL EXIT
ENDI
LTITLE LEX83ER
+IODENT  /01/ :
LENARL LT y Emable lower case

e M > S 6D WS WP N> W WP wr €» EF WP € CF W € S

File LEX83R.MAC

Second reciever for SNIREF (modifed to LEX83A).
Frogram to receive-bu-reference (marred on creation)y
modifw the first datas bule in the redgiony

read ASCIY data from the rediony detach from the
region and exit. The redion will be deleted orn last
detach.

The first word in the resion caontains the count of the
umber of bwtes of dats in the redion.

Assemble and task build instructions?
MACRO/LIST LEIL1y 1IFROGMACS/LIBRARY ydevilufdl
-=LEX83R

LINK/MAF/0FPTIONS LEXS83BsLEBIC1y1IFROGSURS/LIRRARY
ortion? WNIWS=]
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48
49
50
31

52

53
54
35
5é
57
1% ]
59
460
61
&2
63
&4
&5
b6
67
&a
&9
70
71
72

73

en wr ce»

- e

M BT 7T e L OEs cer @ 6r S 9> €3> ©r ar

STARTS  NIRS$ FWIN

)

a

v

E
1
{

Dynamic Regions

SOLUTION

Install and run instructions! RCVREF must he installed,
LEX838 must he installed as ROVRF2. Run LEXB83A first
arnd thert rurn ROVREF and RCVRF2 (i either order).

SMOALL EXITSESyWHIBRKS y RREFS ¢ External sustem
SMCALL QIOWSSyCRAWS yDTRS Fomacros

SMOALL DIRERRy TOERR Frtbernal suselied
Macros

ey ex

Netfine window withi
AR =7
Sixe = 20008 (32, word blocks)
These sre filled in on receive as sel by sender:
OFffset in redgion = O (32, word blocks)
Length in regiorn = 0 (32. word hlocks)
reset after masring
ACCRSS = () ‘
Note! Must mar seraratelw (or as rart of receive)

H

) R4 WHRERRKS 742

2 RREF % Wie v Set ur PR for RREF$
N CRAWS WIE i Set wur IR for CRAWS
1GR3 +« BLKW 2 $ 170 status bhlock

¢ Create virtual address
$ o window
BCS ERR1 # Brarnch on error
RIS FWG . MAF yWNBHW . NSTS ¢ Set WIE to masr on
¥ oreceive
Receive by reference
and mar
Branch on error
Sel hase address in
region
Size of redgion to R3
Convert blocks to butes
Modify first dats hutle

DIRS  #REC

RCSH ERRZ
MOV #160000yRG

MOV WIRHW . NLENy R3
MUL. #6440 vy R3
MOV F9y (R3)

wr > ‘e ‘e> W 'S @y 6

QAIOWSES  FI0.WVRsESvELls vy #LO0SRy v “RE R3¢ #4000 FWrite
i datas
i Branch on directive
y  error
TSTR TOGR ¢ Check for I/0 error
BLT ERR4 # Branch on ervor
EXIT$S
Evrror code

RCS ERR3

ERRLE DIRERR  <ERROR CREATING VIRTUAL ADDRESS WINDOW:

ERR2: DIRE
ERR3S onr

<ERROR ON RECETIVE AND MAP>
SERROR ON WRITE QIO

ERR4 3 TOERR FITOBEy <EFRROR ON WRITE QIO

+END START
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Dynamic Regions

SOLUTION

1 FROGRAM LEX83R

2 C

3 C File LEX83EB.FTN

4 ¢

5 C LEX83R receives bw referemce a redion from the tashk

é ¢ LEX83A., It mars to the rediormy modifies the first

7 C buter rrints out the contentsy and exits. The redion

8 C is deleted on last detach.

9 C

10 C Task-bwild instructions? Include these ortions

11 (M WNDWS=1

12 C USECT=DATA$160000:20000

13 3

14 C Imstall and run instructions?! LEX83ER must be installed.
15 C as RCVURF2. RCVREF must be installed. Rurn LEX83A first,

16 C thern run LEX83R and RCVREF (in either order).

ié C WOE = Window definitiorn block with?

19 ¢ AR 7

20 C Gize 200(8) 32-word blocks

21 C Allow for full AFR
22 ™ Offset im redion 0O 32-word bhlocks

23 C Length of region 0 32-word blocks (to be filled
24 C in on receive)

25 ¢ Read and write access

26 INTEGER WIER(8)

27 OATA WDR/"3400205 250505029340/

28 BYTE DNATACL128)

29 C This commorn block will slidn with the address window
30 COMMON /DATA/DATA

31 C

32 C Create address window--do rmot mar at this time

33 CALL CRAW(WDEy INS)

34 C Check for error on create

35 IF (IDS LT. 0) GOTO 200

34 C Now set WIEB status for marring-—-will be done bw
37 . C receive-bhu-reference

38 WOR(Z)=WNR(7)Y4"200

3?2 Receive data and mar

40 CALL. RREF(WDEsy INS)

41 . C Checl for error

42 IF (I0S JLT. 0) GOTO 100

43 C Modify first value

44 DATA(LY=’9/

4% C Calculate number of butes of data ~ lendgth in hlocks
46 C returned at WHER(S)

47 NCHAR = S4%XWDER(S)

48 WRITE(Sy10) (DATACI) yI=1sNCHAR)
49 10 FORMAT (7 ’s64A1)

50 C Go exit

51 GOTO 300
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52
53
54
5%
56
57
58
59

100
110

200
210
300

Dynamic Regions

SOLUTION

Error messades
WRITE(S»110)I08
FORMAT (’ ERROR
GOTO 300
WRITE(S,210)ID8

FORMAT (7 ERROR CREATING WINDOWs

caLL EXIT
END

ON RECEIVE-BY~-REFERENCE, DNSW =‘/514)
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File 170

TEST/EXERCISE

Next to each activity, write O for open, I for I/0 operation,
or C for «close, to 1identify which step of file I/0 is
involved.

a. Records are read from the file.

b. Access rights to the file are checked.

c. Existing file is located on disk.

d. Internal buffers are placed in a pool for re-use.
e. Records are wfitten to a file,

Describe three functions performed by the Files-11 ancillary
control ©processor (F11ACP) when a task creates a new file
containing seven blocks.
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File 170
TEST/EXERCISE

For each of the following, tell whether FCS only, RMS only, or
both can be used for file I/0. 1If both can be used, identify
which you would prefer and why.

a. A teacher has a file with one record for each student.
The students are identified by student number (1 - 100).
Each record contains the student's test scores (space is
reserved for 10 scores) and his average. The instructor
adds new test scores and updates the averages as he gives
tests. In addition, he wants to access any student's test
scores and test average using the student number.
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b.

File 1/0

TEST/EXERCISE

A company has a file of customer records. Each record
contains the company name, the address, the contact
person, and the equipment bought. At different times, the
records are accessed using company name, city, or contact
person.

A company uses COBOL for its applications. It has a
payroll file which is processed in order every two weeks.
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File 1/0
SOLUTION

Next to each activity, write O for open, I for I/O operation,
or C for <close, to 1identify which step of file I/O is
involved.

a. Records are read from the file.

b. Access rights to the file are checked.

L

o

0 c. Existing file is located on disk.

_C d. Internal buffers are placed in a pool for re-use.
_I e. Records are written to a file.

Describe three functions performed by the Files-11 ancillary
control ©processor (F1l1ACP) when a task creates a new file
containing seven blocks.

Any three of the following:

Allocate a file header
Initialize the file header

Set up file retrieval pointers
Create a directory entry
Allocate blocks to the file

Connect a task's LUN to the file

121



File 170

SOLUTION

For each of the following, tell whether FCS only, RMS only, or

both

can be used for file I/0. If both can be used, identify

which you would prefer and why.

Q.

A teacher has a file with one record for each student.
The students are identified by student number (1 - 1080).
Each record contains the student's test scores (space is
reserved for 10 scores) and his average. The instructor
adds new test scores and updates the averages as he gives
tests. In addition, he wants to access any student's test
scores and test average using the student number.

Either FCS or RMS may be preferred.
FCS
e Easier to program (in MACRO-11)

e Less overhead (although very close if using a relative
file rather than an indexed file)

e File must have fixed 1length records with record
numbers corresponding to student numbers

RMS
e If a relative file is wused, can automatically skip
over deleted records (if student leaves or drops the
course)
e¢ In FORTRAN, no harder to program
e Not much overhead for a relative file
e File must be a relative file with fixed 1length

records, with <cell numbers corresponding to student
numbers
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b.

File 170

SOLUTION

A company has a file of customer records. Each record
contains the company name, the address, the contact
person, and the equipment bought. At different times, the
records are accessed using company name, city, or contact
person.

Best answer is RMS only since an 1indexed file with
multiple keys 1is needed for fastest access. FCS can be
used, but access by key value is 1impossible. You would
have to step through the file, checking all records, to
locate the one you want. ‘

A company uses COBOL for 1its applications. It has a
payroll file which is processed in order every two weeks.

RMS only; COBOL is supported under RMS, but not under
FCS.
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File Control Services

TEST/EXERCISE

Modify CRESEQ so that each record in the file contains the
text input from the terminal preceded by "AAAA".

Write a task that appends records to a file you have created
(using one of the FCS example programs or the editor).

In MACRO-11, modify the task CREFXA so that 1input from the
terminal uses FCS routines instead of QIO directives.

Write a task that requests input from a terminal of the form:
n, text

Use the input to update the nth record of FIXED.ASC, which has
fixed 1length records. Use random access and do not truncate
the file.

In MACRO-11, modify the task BLOCK1l or BLOCK2 so that it
writes or displays two virtual blocks at a time.

(Optional) In MACRO-11, modify the task CCSI so that the
subroutines DISPLY and DELETE actually display and delete the
file. Caution: DELETS$ delete the highest version of a file
if no version number 1is specified. (See Chapter 6 of the
IAS/RSX I/0 Operations Reference Manual for information about
the routines GCML and CSI.)
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File Control Services

SOLUTION

+TITLE  CRESEQ
+IDENT 701/
+ENAEBL.  LC

File LEX101.MAC
Modified to rreced each record with AAAA

CRESEQ crestes a Tile VARI.ASC,. It reads
records from TI!y and slaces them in the file.
A “Z terminates irnrut and closes Lhe file.

Assemble and task-build instructions?

MACRO/LIST LRIECLs 1IPROGMACS/LIBRARY ydev i Dufdl-
~»CRESEQR '
LINK/MAF CRESEQsLRIC1y 1IFROGSURS/LIRRARY

MCALL EXSTSCyQIOWSCyQIOWEyDIRE 3 Swustem macros
+MCALL  FSOROZSyFUROF Sy FOATSAYyFIRCEHAyFIOPEA 3§
+MCALL  NMELK$yOFEN$WsFUTS$»CLOSES ¢

+MCALL  DIRERRy IOERRFCSERR ¥ Suselied macros

FSRSZ$ 1 i 1 file for record 1I/0
y liefine file descrirtor block for VARI.ASC
FOg: FORDF$ Allocate the FIR

FNAME?: NMBLK$ VARI»ASC

a
y

RUFF ¢ +ASCIT  /AAAA/
INRUF? JRLKE 80.
IosT: + BLKW 2

FOAT$A R.VARsFIL.CR
Ligting ~ imrlied
carriage returny line
feed

Seauential access and

record 1/0 by
defaulty BUFF is
user record bhuffer

Use LUN 1y file srec

at FNAME

"VARI . ASC"

FORCSA s BUFF

FROF$A 1y yFNAME

W) WP e > EF EF \EF ‘EF €S € > e

Local Data
USER RECORD RBUFFER

. e e

I/0 STATUS RLOCK

JLIST REX
+EVEN

+ENARL.  LSE

127

s E
FE

Variable lenglh recordss

X
X



51
52
53
54
55
56
‘57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

77
78
79
80
81
82
83
84
85
86

START?

a

¥ Oren

a

10%3

EXIT?

§
)
ERR1:

ERR2D3
ERR2I:

ERR3?

ERR4:

File Control Services

SOLUTION

file for writesr call ERR1 if oren fails

OFEN$W

QIouwscC
ECS

TSTR
BLT
MOV
ADD
FUTS
ECS
ER

CLOSES
EXST$C

+SRTTL

FCSERR
DIRERR
CMPR
REQ

T0OERR

CLOSES
FCSERR
FCSERR
+END

ELiBryyyy yERRIL

# Get record from termimaly rut to file.

IOWRVEeSGrly sy JOSTy y “INBUF 80, 5
ERR2D # Branch on directive

FFEX

PFEX

y

- H error
I08T ¢+ Check for I/0 error
ERR21Y # Branch on I1/0 error
I0ST+2+R1 ¢ Number of hutes inrut
*#4yR1 i Add 4 for 4 A’s
#FDRy s R ¥y Put record to file
ERR3
10% 3 GET NEXT RECORD
#FIRyERR4 ¥ Close file
EX$5UC § EXIT STATUS IS 1

ERROR HANIILER

Error code ~ Close file if necessarvy disrlay error
messade and exit

#FDE» “ERROR OPENING FILE:

SRIRECTIVE ERROR ON READ

*IEJEOF »I0SGT § Is it TZ7

EXIT 3 IF equalyr close Tile
y o oand exit

$10STy<ERROR ON READ:> 3 Disrlaw error
¥ messade and exit

*#¥FOByERR4 y Close file

#FDOBRyERROR WRITING RECORDX:

¥FORy " ERROR CLOSING FILE:®

START
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File Control Services

SOLUTION

FROGRAM CRESEQ I'CREATE FILE SEQUENTIALLY
FILE LEX101.FTN
Modified to rrecede each record with AAAA HIEX

This task creates a file of VARI.ASC of
variasble-lendgth records using seauential record sccess.
The records are inrFut from the terminal and coried to

the file. The rrocess stors when the orerator tures
CTRIL./Z at the terminal.

RYTE RUFF(84)y INBUF(80) HIEX
EQUIVALENCE (RUFF(35)y INRUF (1)) HIEX
INTEGER LEN

DATA BUFF (1) yRUFF (2) yBUFF(3) s RUFF (4)

1L /A y"Ay"A A/

OFEN FILE

Nefault access is seauential

. Default is formatted I1/0 for Seauential files

OFEN (UNIT=1y NAME="VART .ASC’ sy TYFE="NEW’ »
1 CARRIAGECONTROL="LIST ")
TYFE X ‘TYFE IN TEXTy TERMINATE EACH RECORD
1 WITH A CARRIAGE RETURN-‘
TYFE Xy ' TERMINATE INFUT WITH A CTRL/Z’
Loos
READ (Sy11END=100) LLENy INRUF ! Read record!'EX
FORMAT (Qs80A1)
LEN = LEN+4 ! Add 4 for A’s
HIEX
WRITE (1y12) (BUFF(I)sI=1sLEN) ! Write record
FORMAT (80A1) I to file
GO TO 10
Close file and exit
0 CLOSE (UNIT=1)
CALL EXIT
END
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File Control Services

SOLUTION

1 +TITLE LEX102

2 +IDENT /01/

3 +ENAERL.  LC # Enable lower case
4 i+

5 ¥ File LEX102.MAC

é ;

7 ¥ LEX102 arrends records to the end of the file
8 # TEST.FIlLy detting the inrut from TI!., TEST.FIL
9 # contains variahle lendgth records and can be

10 3 created using the editor., & "Z terminates irrut
11 $ and closes the fTile.

12 §-

13

14 +MCALL  EXST4C,QIOWSCsQIOWS»DNIRS

15

16 +MCALL  FOSRSZ$»FLRBOF Sy NMEBLKS

17 +MCALL  FDRCHASsFOATSAYFLROF$A

18 +MCALL  OPEN$AYFUT$yCLOSES

19
20 +NLIST EBEX Surrress ASCII

21 I0S8T!: +RLLKW 2

22 FRINT: QIOW® I0O.WVUE»Ssylyyy =0
23 BUFF: + BLKE 80.

24 ORUFF: +ELKE 80.

QIO status block
tUFF s Oy 40

User record buffer
Outrut bhuffer for

s o B TRNETES

€ er Wr G e>

25 error messages
26 ARG +BLKW 1 Argument block for
27 $EIMSG

28 EFDQIO: .ASCIZ /DIRECTIVE ERROR ON QIO. ERROR CODE = ZD./
29 EFIQIO: .ASCIZ 7PI/0 ERROR ON QIO. ERROR CODE = XD.7

30 EFCDIR? JASCIZ /FCS DIRECTIVE ERROR. ERROR CODE = ZD./

§£ EFCS10¢ JASCIZ 7FFCS I/0 ERROR CODE. ERROR CODE = %D.7?

33 +EVEN ‘

34 +LIST BEX i Show offsets

35

36 FSRS8Z% 1 ¥y 1 file for record I/0
37

38 FORS FORDF$ $ File descristor block
39 FORC$A sBUFF+80. i User buffer and size
40 FROF$A 1ysFILE P use LUN 1

41 FILE? NMELK$ TEST»FIL 3 TEST.FIL

42

43 +ENARL LSE

44

45 START: OFEN$A #FDBssysyyyERRL  # OFEN for arrends if
44 ¥y oren fTailss CALL ERR1
47 10%¢ MOV #80.sR1 # Size of URE

48 MOV ¥RBUFF »R2 # Addr of URE

49 20%: MOVE ¥ +(R2+ $ RBlamk fill record

S0 SOE R1y20% $ ©0 no dHarbadge fill
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58
59
60
61
62
63
64
63
66
&7
68
69
70
71
72
73
74
75
76
77

79
80
81
82
83
84
85
86
87
88
89
?0
?1
P2
93
P4
95
96

98
99

DIROK?

OKIO?

EXIT?

i Error
ERR1:
ERR2$
ERR3}

10

FINGET:

SHOERR ¢

QIOWSC

RCC
MOV
MoV
ER

TSTE
EBGT
CMFER
EEQ
MOVE

MOV
MOV
MOV
ER

MOV
FUT$
ER

CLOSES
ECS
EXST$C

File Control Services

SOLUTION

DIROK
$EFIQIOYR1
#$08WIR2
SHOERR

IosT
OKIO
*#IE.EQF » TOST
EXIT

I0OSTYRO

RO » ARG
*#ARG,R2
$EFDQRIOYR1
SHOERR

I08T+2yR1
#FDERy yR1yERR2
10%

$#FDIR

ERR3
EX$SUC

Frocessing

TSTR

REQ
MOV

EBR
MOV

MOVE

MOV
MOV

MOV
CALL
MOV
DIRS
CLOSES
EX8T$C
JEND

F+ERR+1(R0O)

I0
F¥EFCDIRYRY

FINSET
FEFCSI0XR1

F.ERR(RO) RO
ROy ARG
¥ARGYR2

#0BUFF yRO
SENMSE

R1yFRINTH+Q. IOFL+

FFRINT
#FLE
EX$ERR
START
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IORVEsS»1yyI0STy » “BUFF 280,55

-

WP P P P D W WE M M G M W3 My D WP P S W WS 6

€y .

LTI T30 2 I TR TR T TR T T T T T T . L

Read 3
line from TI:
EBranch on Directive ok
Set ur for $EDIMSG
Eranch to show error
and exit
Check for
Branch if 1I/0 ok
Check for EOF
If EQy close and exit
I/0 status is sidgn
extended and rlaced
in argument block
for $EDMSG call
Set ur for $EIMSG call

I/0 error

Eranch to show error
and exit

Length of record to R1
Write next record

Get next record

Close file

Branch on
Exit with

FCS error
status of I

Itirective error or 1/0
error

Branch on I/0 error
Set wur for $EIMSG»
directive error

Eranch to finish setus
Set ur for $SEIMSGy 1/0
error

FCS error code

is sidgn extended and
rlaced in arg block

$EIMSG ardument block
OQutrut buffer

Format error messade
i Size of messade
Frint error messasde
Close file

Exit with status of 2
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File Control Services

SOLUTION

FROGRAM LEX102
FILE LEXL102.FTN

This task asrrends records to the file TEST.FIL.

The records are inrut from the terminal and coried to
the file., The srocess stors when the orerator tures
CTRL/Z at the termimsl.

TEST.FIL contains varisble length records and can

be created using the editor.

BYTE RUFF(80)
INTEGER LEN

OFEN FILE

Iefault access is seauential
Default is formatted I/0 for secuential files

OFEN (UNIT=1yNAME= "TEST.FIL sy TYFPE="0LD'y
1 CARRIAGECONTROL=LIST  yACCESS="AFFEND’)

TYFE Xy ’TYFE IN TEXTy TERMINATE EACH RECORD
1 WITH A CARRIAGE RETURN‘
TYFE Xy ‘TERMINATE INFUT WITH A CTRL/Z’
l.oor
READ (5911 yEND=100) LENsERBUFF I Read record
FORMAT (Q+80A1)

WRITE (1912) (BUFF(I)»I=1ysLEN) ' Write record
FORMAT (80A1) ' to file
GO TO 10
Close file and exit
0] CLOSE (UNIT=1)
CaLL EXIT
END

132



File Control Services

SOLUTION

1 +TITLE CREFXA

2 +IDENT /01/

3 +ENABL  LC ¥ Enable lower case
4 it

] $ File LEX103.MAC

& H

7 i Modified to use FCS inmstead of QI0‘s to det $FEX
2] y inrut from TI? FEX
4 ;

10 3 CREFXA orens FIXED.ASC for writer inruts records
11 i from TI! and suts them secquentiaslly to the file.,
12 i A "z terminates inrut and closes the file.

13 ¥

14

15 +MCALL  EXST$C»QIOWSCyQIOWS»DIRS

16

17 +MCALL  FSRSZ$yFIORDF$» NMELKS

18 +MCALL  FLORCSAsFIATSAFRNOP%A

19 +MCALL  OFEN$WyGET$yFUT$»CLOSES
20 +MCALL  OFENS$R
21
a2 +NLIST EREX ¥ Surrress ASCIIT
23 R8IZ = 30, ¥ Record size (hules)
24 108T: + RLKW 2 ¥ Q10 status block
25 FRINT: QIQWS JOJUWVRYySs1ley» y SORUFF» 040
26 BUFF + BLKER RSI1IZ i User record buffer
27 OBRUFF? + BLKE 80. ¥ Outrut buffer for
28 ¥} Oerror messases
29 ARG?: + BLKW 1 i Ardgument block for
30 5 SEDMSG

31 EFDQRIO: +ASCIZ /DIRECTIVE ERROR ON QIO0. ERROR CODE = ZD./
32 EFIQIO: .ASCIZ 7I/0 ERROR ON QIO. ERROR CODE = ZD.7

33 EFCOIR: +ASCIZ /FCS DIRECTIVE ERROR. ERROR CODE = ZI./

34 EFCSI0O! .ASCIZ 7TFCS I/0 ERROR CODE. ERROR CODE = ZD.?

35 v

36 +EVEN

gg HLIST BEX i Show offsets

39 FSRSZ$ 2 i 2 files for record I/0
40 ¥ FyEX

41

42 FORs: FLORDF$ ¥ File descrirtor block
43 FORC$A sRBUFFsRSIZ ¥ User huffer and size
44 FDAT$A R.FIXsFD.CRyRSIZ % Fixed length recordss
45 ¥ imrlied “CR=<LF>

46 : FOOF$A 1»»FILE # use LUN 1

47 FILE? NMELK$ FIXEDyASC 3 FIXED,ASC
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File Control Services

- SOLUTION
4 i FOR for TI?
50 FORI FORDF$
91 FORCEA »BUFF» 30, # URE addr and sizey
G52 ¥y defsults to
53 ¥y seeuential access
54 FOAT$A R.VARsFI.CR ¥ Fixed lendgth records
59 ¥y imrlied <CRx<LF>»
56 FOoOrFsa 2y06FTI s Use LUN 2y dataset
57 i descrirtor at DSPTI
58 DSPTI +WORD LOEVy DEV ¥ Nlevice
59 »WORD 00 i UIC - not needed for
60 o TI
61 +WORD 0y0 # File Name - not
62 ' i needed for TI
63 DEV?: +ASCIT /713 / ¥ ASCII device
64 LDEY=, ~[EV ;
65 +EVEN H
66 +ENARL  LSE
&7
&8 START! OFEN$W #FDRssysevysERRL § OFPEN: if oren failsy
69 3  CALL ERR1
70 OFENSR  #FDLEIsysvrryERRL 3 OFEN *file” on TI:
71 i for read
72
73 1043 MOV #RSIZyR1 # Sire of URE
74 MOV #RUFFyR2 3y Addr of URR
75 20%: MOVER # »(R2)+ # Blank fill record
76 SOR R1s20% P os0 no darbade fill
77 GET$ *FDRI 3 Get record from TI?
78 BRCC OKIO 3 Branch on GET$ ok
79 TSTR F+ERR+1(RO) 3 170 error or
80 i directive error?
81 ENE DIRERR # Branch on directive
82 ’ error

83 3y Staew here for I/0 error. Check for ~Z.
84 I0ERR?: CMFE *#IE.EQOF yF.ERR(RO) § Check for EOF

85 REQ EXIT y If EQy close and exi
86 BR 10 3 It is am 170 errory
87 ¥y s0 disrlaw error
88 i messade asnd exit
89 OKIO? FUTS #FIIRy vy yERR2 i Write next record
?0 BR 104 3 Get mext record

91

@2 EXIT?: CLOSES #FLB i Close file

93 RCS ERR3 3 Branch on FCS error
?4 CLOSE$ #FDERI 3 Close "file" at TI?
4] RBCS ERR4 # Rranch on FCS error
?6 EXST¢C EX$SUC § Exit with status of
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?8
?9
100
101

102

103
104
105
106

107
108

109
110
111
112
113
114
115
116
117
118
119
120
121

&

# Error
ERR1$
ERR2%
ERR3
ERR4:

DIRERR?

10

FINSET?

SHOERR:

FProcessing

TSTE F L ERR+1(RO)
EEQ 10

MOV $EFCDIRYR1
ER FINSET

MOV $EFCSIOrRL
MOVE F ERR (RO) s RO
MOV ROy ARG

MOV ARG »R2

MOV $OEUFF y RO
CALL $EDMSG

MOV R1yFRINT+Q. TOFL+
DIRS FERINT
CLOSE$ #FDE

CLOSE$ #FDBI

EXST$C EXS$ERR

JEND START

File Control Services

SOLUTION
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Directive error or 1/0
error '
Eramch on 170 error
Set ur for $EDMSGy $3EX
directive error
EBramch to finish setus
Set ur for $EIMSGy 1/0
error
FCS error code
is sign extended and
#laced in arg block
S$EDMSG argument block
Quteut buffer
Format error messasge
¥y Size of messade
Frint error messade
Close file
Close "file" a3t TI:

$FEX
Exit with status of 2



File Control Services

SOLUTION
1 +TITLE LEX104
2 +IDENT /01/
3 +ENABL  LC ¥ Enable lower case
4 ]
5 i File LEX104.MAC
é ]
7 # This rrodraem orens the file FIXED.ASC and urdates
8 ¥ records in the file wusing random access. The original
9 3 file was created using CREFXA
10
11 +MCALL  FDRIOF$sFDATSAFORCEAsFROFPSAy OFENSU
12 +MCALL EXIT$SyQIOWSCyQIOWE»QIOWES s FUTHR
13 +MCALL CLOSE$yFCSMC%
14
15 'FCSMC4 3 Get most of the FCS
16 § macros (FCSMCS has
17 i JMCALLs for mang FCS
18 §  macros
19
20 +NLIST BREX
21
22 R&EIZ =30, $ Record size (in butes)
23 I108T: + BLKW 2 # 1/0 status block
24 FRINT: QIQWS$ IO WURsSy Ly yyOUT» 0540
29 BUFF$ +BLKE RGIZ ¢y user record buffer

28 EMESD?! JASCIZ /FCS DIRECTIVE ERROR. CODIE = ZD./
27 EMESI! JASCIZ ‘FCS I/0 ERROR. COIE = XD’

28 ouTS +BLKE 100, ¥ Dutrut messsge huffer
29 BUFF1: JASCII /THAT’S ALL FOLKS!/ § Messadge on sueess
30 § comrletion

31 LEN1=,~RUFF1

32 ERRMSG?! JBLKE 100, 3 Error messade buffer

33 MBGERF?! +ASCIZ /DIRECTIVE ERROR» CODE = %D/

34 CNVER?  +ASCIT /CONVERSION ERROR ON RECORD NUMERER/
35 LONVER=,~CNVER

36 INFT? +ASCII  /ZENTER RECORID NUMRBER AND TEXT?:/

37 LINFT=,~INFT

38 +EVEN

39

40 FSRSZ$ 1 # 1 file orern for record
41 5 1/0

42 s FIOR for file

43 FOE?: FROROF$ sFIOR

44 $FOL.INS is needed to keer the EOF mark where it is

4% FORC$A FROJINSIFD.RANsBUFFsRSIZ 5 Random moder URER
46 v addrs and size
47 FOOF$A 1sDFNR 3 Use LUN 1y default

48 y  filename block

49 DFNE? NMELK$ FIXEDsASC i Default mame FIXED.ASC

136



File Control Services

SOLUTION
50
Sl +ENARL.  LSE ¥ Allow local sumbols
852 i to cross Psect
53 i boundaries
54
tite] START?: OFEN$U #FDIByserysERR1 ¢ Oren file for urdate
36 vy  (includes extend)
37 # Clear buffer to all blanks each time
58 1043 MOV #RSIZyR1 i Record size
59 MOV #¥BUFFyR2 i R2 => buyffer
60 20%3 MOVE * s (R2)+ 3 Move inm a blank
61 S0k R1y20% y Continue until done
62
463 QIOWST I0.RPR»Sy1y 2 I08Ty y < RBUFFeRSIZy s INFPTLINFTY ‘%5
64 y Fromrt and dget insut
6% CHMFER *¥IE.EQF » I0ST 3 Check for "Z
b6 REQ EXIT iLF "2y exit
&7 MOV #RUFF sy RO ¥ Set us to convert
68 CaLL $COTR i record ¥ to binary
=34 y Check for good conversions character after # is
70 F returned in R2 (it should be 3 “"»*)
71 CHMFR 7y 9 R2 $ Is it a comma
72 REQ GOon i Branch on good
73 §  conversion

74 QIOWSC TO.WURsSylyyyy “CNVER?LCNVER 40

75 ¥ Digrlay error messadge
76 RCS ERR4 # Branch on directlive
77 ¥ error

78 ER 104 ¥ Get next inrut

79 Goon: FUT$R ¥ DBy ryR1s yERR2 §# Write record to outrut
80 3 file

81 BR 10% iy Get next inrut

82 ¥ Close filey disrlay messadgey and exit

83 EXIT? CLOSE$ #FDRYERR3 s Close file

84 QIOW$C IO WURsySylyy sy BUFF1yLEN1y40> jlWrite

89 . ¥ messade Lo orerator
86 RCS ERR4 # Branch on error

87 EXIT$S .

88

89 ERR13

20 ERR2? CLOSEd$ #FIRBYERR3 # Close file

91 ERR3: MOVE F+ERR(RO) RO 3 Move FCS error code
@2 MOV ROy 108T 3 to argument block

93 #  for $EIMSG

24 MOV *#10STyR2 3 Set up for $EDIMSG

5 TSTR F+ERR+1(RO) # I/0 or directive error
26 BEQ I0ERR # Branch om I/0 error
97 MOV #EMESDYR1 # Set us for dir error
98 §F message

?9 BR COMME ¥ Branch to common code
100 IOERRS MOV *EMESIsR1 $ Set ue for I/0 error
101 ¥ messade
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109
110
111
112
113
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117

s
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R
S I

13
14
15
16
17
18
19
20
21
prded
24
25
26
27

29
30
31
32
33
34
35

36

File Control Services

SOLUTION

COMME: MOV ¥0UT RO Set wur for $EIMSG
CAL.L SENMSG Edit error messade
MOV RIsPRINTHQ.IOPL+2 § Length of error

¥ messase

Disrlay error message

EXIT

> ar

IIRS FFRINT
EXIT$S

- .

¥ Here for directive error on QIO

ERR4: MOV $ERRMSG Y RO Set us for $EDMSG
MOV EMSGERF P R1
MOV #$0SWRE
CALL $EDMSE Edit messasde

THEERRMSG s R1 » #4005
Disrlay messade
Exit

QIOWSS #I0.WVURsESsElp vy

> > ' er e P S

EXIT$S
+END START

FROGRAM LEX104

C
C File LEX104.FTN
c
C This task usdates records in the file FIXED.ASC using
C direct access formatted writes. The oridinal file was
C created using CREFXA.
C
C Direct access formatted writes are availabhle in
C FORTRAN IV~FLUS arnd FORTRAN-77 onlwu
C
BYTE REC (30)
C
C Open file

OFEN (UNIT=2sNAME="FIXED.ASC/  yACCESS="DIRECT ¥
1 TYFPE=/0LD’ yFORM="FORMATTED )
C Flace blanks in buffer

10 no 15 J=1,30
REC(J)=" ~
15 CONTINUE

C Read record from terminal
WRITE (Sy20)

20 FORMAT (“$ENTER RECORIDN NUMBER AND TEXT: ‘)
READ (352S50END=200) REC
50 FORMAT (64A1)

C Convert record number to inteder format
DECODE  (2»60yREC) NREC

60 FORMAT (I2)

C Write record to disk
WRITE (2/NRECyB0) REC

80 FORMAT (30A1)
100 GOTO 10
C °Z inruty close file and exit
200 CLOSE (UNIT=2)
CALL EXIT
ENI
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27
28

29

File Control Services

SOLUTION

+TITLE RLOCK2

+IDENT  /01/
" +ENARL  LC # Enable lower case
14
$ File LEX103.MAC $PEX
’
$ Modified to work on 2 virtusl blocks at a8 time 5FEX
y
¥ XX-BLOCK2 rromrts at TI! for a virtual block number
3y and then reads and disrlaus that block of "BLOCK.ASC*®
;- ,

+MCALL QIOWSyDIRSyQIOWSSYEXSTSS

«MCALL  FOBDF$»FORCSAsFIER$Ay FOOF$Ay NMELKY

+MCALL FSRSZ$yOFENSRyREADNSyWALITSYyCLOSES

+SRTTL  MESSAGES

+NLIST BREX
CR = 15
LF = 12
MES1 S +ASCIT  /FIRST VIRTUAL EBLOCK: / s sEX
LEN1 =, - MES1
MES2: - +ASCIT  <CRx<LF>/HERE ARE THE BLOCKS ! /<CR=<LF>
; s EX
LEN2 =, - MES2
MES3I! JASCIZ “1/0 ERROR FROM OFEN$Ry CODE = ZD.~“
MES3D:  LASCIZ /UDIRECTIVE ERROR FROM OFEN$R» CODE = ZD./
MES41I:  LASCIZ ‘170 ERROR FROM READ$y CODE = ZD.~’
MES4n!  JASCIZ /DIRECTIVE ERROR FROM READ$y CODE - ZD./
MESSI +ASCIZ 7170 ERROR FROM WAIT$y COINE = XD, 7
MESSD? +ASCIZ  /DIRECTIVE ERROR FROM WALT$s CODE = ZD./
BUFF$ +BLKE 80. 3 STORE RESFONSE HERE

LLIST REX

+EVEN

+SRTTL  LOCAL STORAGE

FSRSZ$ O $ NO FSR RUFFER NEEDED

# FOR RILOCK 1/0

FOg: FORDF $ ¥y FIIR FOR INFPUT FILE

FORCS$A Fh.RWM 3 READ/WRITE MODE

FOBK$A EBLOCK»1024.5915108k § EF 1+ BUFFER AIRy s +EX

y SIZE

FLOOF$A 1y sFILE # LUN 1y DFNER
FILE? NMERLK$ RLOCKyASC i NAME IS BLOCK.ASC
VEN? +WORD Or1l s DEFAULT VEN
BLOCK?!  +BLKW 512, $ BLOCK RUFFER sy EX
I0SEK: +BLKW 2
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File Control Services

SOLUTION
51 :
652 FROMFT: QIOWS IORPR»Sy19 s IOSEy y “RUFF sy 65 yMES1yLENLy ‘6=
53 ¢ Fromet and dget VB #
54 DONE QIOWS IOJWVEBsySsylyyr v MESZ2yLEN2y40> 3§ lone
59 i messade

56 DUMF 3 QIOWS IO WURBySr1rrry»<0v64.y40> 5 DNisrlay of VR
w7 )

58 +SETTL  MAINLINE CODE

59

&0 START!
61 OFENSR #FDByysyssERRL 5 Oren file

62 NIRS #FROMFT 3y Ask for a VEN

63 MOV I0SB+2yRO # Fut null st end

64 CLRE RUFF (RO) i of digit string
635 MOV #BUFF yRO i RO => VBN

b6 CALL $COTE 3 Convert to binary

67 MOV R1sVEN+2 3y Store as low VEN

&8 READS $FDBRy » yBVEBNy y » yERR2 3 Read in the block
69 WAITS sy » r ERR3 # Wait until done

70 DIRS *#TIONE 3y Tell them I/0 is done
71

72 ¥ Now dums 16. lines of 64. characters each $FEX
73 ‘ :
74 MOV *#BLOCKYRO § RO =x 1st line to dume
73 MOV ¥16.9R1 s F of lines to dume F5EX
76 142

77 MOV RO DUMF+Q. I0OFL 3 Addr of current line
78 LIRS #TIUMF 3 Dume it

79 ADD *64.9RO # Point at mext line

80 SOR Ris1$ $ Dume 2ll 8. lines

81

2 ¥ Now we exit with status = EX$SUC

83

84 MoV $EX$SUC YRS 3 Put status in RS

85 ER EXIT i And then exit

86

87 +SBTTL ERROR ROUTINES

28

89 ERR1:

90 TSTR F+.ERR+1(RO) § I/70 or directive error?
?1 REQ I0OERR1 $ Branch on 1/0 error

92 MOV EMES3NyR1 #o=x Nir error messade 3
93 EBR FCSERR 3 RBranch to common code
?4 IQERR1: MOV EMES3IyR1 3 =x 1/0 error messasge 3
95 EBR FCSERR # Branch to common code
Q6 ERR2?:

97 TSTR F.ERR+1(R0O) 3 170 or directive error?
98 REQ I0ERR2 # Branch on I/0 error

99 MoV #MES4DyR1 F o=x [ir error messadge 4
100 ER FCSERR 3 Branch to common code
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File Control Services

SOLUTION
101 IOERR2: MOV #MES4IsR1 $ =x I/0 error messsde 4
102 ER FCSERR # Branch to common code
103 ERR3?
104 ' TSTR F+ERR+1<(RO) $ 1/0 or directive error
105 REQ IOERR3 # Branch on I/0 error
106 MOV EMESSDyR1 $ o =x Dir error message 9
107 ER FCSERR 3 Rranch to common code
108 IOERR3: MOV #MESSIyR1 § =» 1/0 error messade 5
109 $ FALL INTO COMMON CODE
110 FCSERR
111 MOVE F+ERR(RO)yR2 ¥ Sidgn extend error code
112 MOV R2y I0SE 3 and move into IOSE
113 MOV ¥EX$ERR YRS i Exit status inm RS
114 FORMAT
115 MOV ¥I0SEsR2 § Set ur for $SEDMSG
116 MOV #RUFFyRO H
117 . cal.l $EIIMSG ]
118 QIOW$S #I0.WUBy#Se#1yvy vy #BUFFyR1y#40> ¢ Disrlay
119 i messade
120 EXIT:?
121 CLOSES #FLE i Close the file
122 EXST$S RS § Exit with status
123 +END START

141



14
17
18
19
20
21

ey

Py

31
32

38

42
43
44
43
46
47
48
49

2 'SE | e ar

L.

wWnanre

ar s |r e WE R N @ |

BUFF
TEUFF ¢
FMT$
FMTERDS

FMTERIZ

naTaz
DELTXT?
DYTXT:
NOTXT?
CLTXTS

S TITLE
« JOENT
«ENARL

Modified to

intersreter.
terminal dn

vl

switoh

«MCALL
+MCALL
«MEALL
«MCAlLL
«MCALL

NILIST
L.OCAL
RIOWE
QRIOWE
RIOWS
QIOWS
+ASCTT
BLTLe
sABE]
I3
SASCILT
SIA3=.
+ BLIKE
« BLKE
«ASCTZ
+ASCTT
JASCTZ
+ABCTE
+ EVEN
+ BLKW
+AGCTT
JAGTTT
+ABCTY
«ABCTE
+EVEN

-

File Control Services

SOLUTION

Cel
AL/

[  Ermahle lower case

actually delete or disrlay the File

CST dillustrates the use of the command string
This task sccerts & command lime From

the Torm?
vulfilename . Filetureiversion/switeh

Cean bel
nE - lelete file

Py
vy

EX

the

DIEN -~ Tdsrlaw N cories of file

GUMLESyGUMLS»CSTS»CEISLCHETH2
CBTSEVyCHT$EW CETHND

FOROGZE FLURIF S s FORCHAy FROFSAFINITS
QIOWHS y QTOWE » DIRG y EXITHES

DE

BEX

1UATA
TOWVUBeSelyyywe
TOWVBeEwleyyws
TOWURs Gyl e vy v ER
TOWUERsSed e vy v RBUFF
ZGET COMMAND LLINE ERROR/

Ry BIZ1 403
R STZRy 400

o ERRL

/C8T ERROR. TLLEGAL COMMAND/
~ERR2
/08T ERROR. FILE SFEC ERROR/

~ERR3

100, § Outrut text huffer

132, i Transter buffer
ZYQOU HAVE REQUESTED A #274 JOB/
JFCS DIRECTIVE ERROR ON %787
COnE wle /

FFCS I/0 ERROR ON Z76. COOE = ZD.7?

Arsument block
ASCTIT text

~
SOELETE /<O
RLSFLAYS
INOTHING/
ZCLOSE/<0H0k ¢ For close

“r e
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File Control Services

SOLUTION
51 CS1% # llefine CSI offsets
a52 CRLK? +BLKE C.SIZE i allocate CSI storade
93 +EVEN
54
o559 DEMSK = 1 i llelete mashk
56 DIMSK = 2 # Disrlay mashk
57 SWTEL. ¢ # Switch descrirtor table
58 CSI$SW DEyDEMSK i llelete switch = [E
o9 CSI4SW DIYDIMSKyryyNUM 7 Diserlay switch = DIy
&0 § also allow DIIN
61 CSISND ¥ End of switch table
62 .
63 CSI4SV  OCTALsCOPYs2yNUMs Value N for /DIIN is
44 i in octal and will
&5 iy be stored in COFY
b6 CSISND $ End of switch value
67 i table
68 sGET COMMAND LINE BLOCK DEFINITIONS
69 '
70 FSRSZ$ 3 ¥ GCHML uses record 1I/03%EX
71
72 GELK? GCMLES »CS5Iyy5 3 Fromet with ‘C8I7 on
73 . 3 LUN S
74 FIOR? FORDF$ s FIOR for file to delete
75 5 or disrlay,.
76 FDRC$A sTRUFF»132. s UREB AT TBRUFFs lensth
77 132,
78 FLOF$¢A L1yCRLK+C,.DOSDS $ LUN 1y dataset
79 3 descrirtor from CSI
80
81 $ NOTE: Need a 2nd FIR for disrlau
82
83 FIORO? FORDF % 3 FOR for outrut to TI!FFEX
84 FIaT$A R.VUARYFID.CR s Var lendgth records, i3EX
85 i list format FyEX
86 FORC$A »TBUFF»132. i URR at TRUFFy lengthi#iEX
87 . : s 132, $IEX
88 FROrsA 2,D8FTO i LUN 2y dataset $EX
89 i descrirtor at LSFTO $FEX
0 DsSETO! +WORD LOEVyDEV y Datsset descrirtor §7EX
?1 +WORD Q0 3 for TI!. No UIC or $3EX
Qo +WORD 00 i name needed. FSEX
93 NEV? +ASCIT /TId/ H sPEX
94 LIEV=,~0EV i $FEX
95
6 +EVEN
97 JMFTERL ! +WORD NONEyDELETEyDISFLY 5 Jumr table for
98 $  subroutines derending
P9 . ¥ on switches
100 COFPY? +WORD 1 $ Value for N in /DIIN
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102
103
104
105
106
107
108
109
110
111
112
113
114
118
116
117
118
119
120
121
122
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124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

File Control Services

SOLUTION
+ENARLE LSE
START! FINITS ¥ Initislize FCSy this
$  is normally dome with
¢ an OPEN stastement.
# For delete we o not
¥y need an oren statement.
NEXT S GCML.$ #GBLK ¢ FProme=t and det command
BCcc 10% # Branch if command OK
# Check for "Z. If "Zs exit,
CMFE #GE L EOF yGRLLK+G.ERR 5 Is it "Z7
ENE REALER # Branch on other error
EXIT$S y Exit
REALER: DIRS$ #TYFE1L # Disrlaw error text for
y  sget command lime error
EXIT$S 7 Exit
# Farse ineut for illegal characters
10%: CSI%l FCRLKy GRLK+G.CMLIH2yGRLK+G.CMLD 5 Format
y is O8I addrsy addr of
¥y commandy lensth of
i command
RCC 20% # Branch on OKN command
DIR$ *¥TYFEZ2 # Disrlay error tent for
y illesal command
EXIT$S 5 OExit

i Create 38 dataset descrirtor from the file srecification

20% CSIs2 FCBLKs QUTFUT »#SWTRL. 3 Exrect outerut file
y srec
RCC 30% # Branch on file srec OK
DIRS *$¥TYFE3 # Dlisrlay text for file
¥ osrec error
EXIT$S ¥ Exit

»

# £Call the arrrorriate subroutine

3042 MOV #FOEyRO f
MOV CELK+C . MRW1sR1 %
ASL R1 ;
CALL @IMFTRL (R1) ;
RR NEXT ’

# Subroutine NONEy

NONE: ¢ MOV ENOTXT» DATA H
;
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Address of file
descrirtor
Mask value = 0y 1y or 2

Double for word offset
imto Jumrs table

Call the subroutine

Get next command line

srecified

Set ur for outrut of
messade



File Control Services

SOLUTION
151 CAL.L QuUTMS # Call QUTMSy as @& T EX
152 # subroutine §yEX
153 RETURN i Return $yEX
154
18% % Common gdisrlavw messadge code — a8 subroutine since it §F7EX
156 ¥ is mpot a8 common return roint $IEX
157
1958 OUTMS: MOV ¥BUFF sy RO 3 Set ur for $SEIMSG
159 MOV EFMT R ]
160 MOV FNATAIR2 ’
161 CALL SEIMSG i Edit messade
162 QIOWSS #I10.WVUEBy#¥S5y#1lys s y “HRBUFFsR1y#40> ¥ Disrlay
163 RETURN # Return
164 '
165 i Subroutine DELETE
166 3
167 3 OKKXWARNING — THE HIGHEST VERSION NUMBER OF THE FILE XXX
168 § XXXWILL BE DELETED IF NO VERSION NUMBER IS SFECIFIED XXX
169
170 DELETE: MOV FLELTXT»DIATA i Set us for outrut of
171 i messade
172 CaAL.L QuUTHMS i Call disrlaw s EX
173 o i subroutine §FEX
174 DELET$ #FDRERRD i Nelete file sEX
175 RETURN i Return
176 # lielete error code
177 ERRII: MOVR F+ERR(RO) RS y Extend sidn on errorysEX
178 MOV RSsDATA+2 i and move to ardg blockssEX
179 - MOV ¥DELTXTYDATA i Move rointer to deletesiEX
180 i text ysEX
181 COMME: TSTER F.ERR+1(RO) + Checlk for directive $+#EX
182 $ error or 1/0 error $3EX
183 BREQ I0DERR $ Branch on I/0 error $5EX
184 MOV *#FMTERDYR1 $ Get format string s yEX
185 BR DISFER 3 Branch to common s EX
186 ¥y error disslaw code §FEX
187 IODERR?: MOV FFMTERIYRL 3 Get format strind srEX
188 DISFERS MOV #RUFFsRO ¥ Set ur for SEDIMSG s 7EX
189 MOV *¥NATAYR2 ] yFEX
190 caLL SEIMSE ¥ Edit messade sEX
191 MOV R1»TYPE44Q,.I0OFPL42 § Size of messade §rEX
192 IIR$ *#TYFE4 ¥y DNisrlay messade s fEX
193 EXIT$S # Exit $EX
194
195 ¥ Subroutine DISFLY ~ Jdust disrlaw a3 messade
196
197 NISFLY?! CALL $SAVAL # Save all redisters
198 MOV #DITXT+DATA y Set ur for outrut of
199 ¥ messade
200 CALL QUTMS ¥y Branch to common
201 i disrlayw code
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202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
224
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

GET?

# Stay here if OK get - owutrult record to TI?
F+NREOCRO) » FINBO4+F « NRED ¥

+# Error
CHECK?:

# More
y file
AGAIN?
# Here
ERRE:

a

# Here
ERRC?

OFEN$R
OFEN$W
MOV

MOV

CAaLL

RCS
GET%
RCS

MOV

FUTS
BR
code
CMFRE
ENE
DEC
BNE
MOV
CLOSES$
CLOSES
RETURN

cories to do -

File Control Services

SOLUTION

#¥FLRyry sy yERRE Oren file for inrut

y
#FDEROy»» sy »ERRE # Oren TI! for outrut
COFYyR4 # Number of cories to
i R4
#NEYIRO ¥ Addr of FDR of inrut
y file
+ MARK ¢ Save rointers to
¢y first record for
¥ resetting, Fointers
# are returrned in Rily
¥ R2sR3
ERRE # Branch on error
*FLOR ¥ Get record from file
CHECK ¥ Branch on error

#FDROy »  ERRE
GET

#IE.EOF yF .ERR(RO

w> e Er

Move lensith of
record to FORO
Disrlay record at
Get next record

TI®

¢ Check for EOF

)
ERRE # Branch if not
R4 # Decrement corw counter
AGAIN # RBranch if more to do
$1COFPY i Reset number of cories
#FIERyERRC # Close file
#FOROSERRC 3 Close TI

and rereat

reset rointers to

start of inrut

CALL +FOINT sy RI»R2yR3 are still set
EBCC GET ¥ DNlisrlay next cory
for errors on FUT$sy sy and +FOINTs
MOVR F+ERR(RO) syRS y Extend sign and move
MOV RS»DATA+2 y error code to DATA
MOV *FDITXT»DATA ¥ Move disrlaw function
# for disrlau
CLOSE$ #FIEyERRC 3 Close files
CLOSES #FDROYERRC P
ER COMME $ Branch to common error
¥y code
for errors on close
MOVE F+ERR(RO) YRS i Extend sign and move
MOV RI+DATA+2 sy error code to DATA
MOV #CLTXT»DATA i Move close text for
¥y disrlay
JMF COMME $ Jume to common error
$  code
+END START
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