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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 1involve programs should also be
available on-line.

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






Using System Services

TEST/EXERCISE

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

Function Type of System Service

a. The tasks send data l. 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., Identify two system 1libraries you might wuse 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. 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.

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 1libraries

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
FAPRES.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(14).

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 W TITLE REAIF

2 +IDENT 701/

2 - JENARL  LC i Enable lower case

y

5 ¥ File LEX21A.MAC

b H

7 # Modified to use the $C form of the Read All Event 353EX
2] i Flass directive

(? 9 .

10 ¢ This task starts ury sets event flag 1y reads the

11 7 event fladgsy moves them into redisters RO-R3 and then
12 i exits. It uses the $ Torm of the directive calls,

13 ; )
14 i The flags are returned as follows!

15 ;

16 y word 0 = event flads 1-16

17 § word 1 = event fladgs 17-32

18 H word 2 = event fladgs 33-48

19 t word 3 = event flads 49-64
20 § -
21
22 +MCALL  RIDAF$CSETF$yEXIT$SyUIR$ § Sustem macros
23 3 FEX
24 RUFF § +EBLKW 4 $ Buffer for event flad
25 . vy values
26
27 SETF? SETF4 1 y IIFE for Set Event Flad
28 ¥y directive
29
30 START: CLR R4 $ Clear error counter
31 IR #SETF ¢} Set event flag 1
32 RCS ERR1 y Bramnch on dir error
13 ‘ ROAF$C  RUFF i Read the event fladgsiiEX
34 : . (1~ 64,

35 BCS ERR2 3 Branch on dir error

36 MOV RUFFyRO ¢ Move the event fladg
37 MOV BUFF+2sR1 i values into the
38 MOV BUFF+4yR2 i redgisters
39 MOV BUFF+69R3

40 I0r ¥ Trar andg disrlay
41 i redisters
42
43 i Come here om directive errors

44 ERR2: INC R4 3 R4=2 for read error

4% ERR1 S INC R4 3 R4=1 for set event

446 i fTladg error

47 MOV $NSWyRO # Error code into RO

48 107 ¥y Trar and disrlay the
49 i redisters

50 +END START
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Directives

SOLUTION

+TITLE  READF
SINENT /017
+ENARL  LC i Enable lower case

-+

File LEX21B.MAC

Modified to use $5 form of the Read All Event Flads 5iEX
directive

This task starts ury sets event flag 1y reads the
event flagsy moves them into redisters RO-R3 and then
exits. It uses the ¢ form of the directive calls.,

The flags are returrned as follows?

word O = event fladgs 1-16

word 1 = event flads 1732
word 2 = event fladgs 33-48
word 3 = event fladgs 4964

MCALL  RDAF$SySETF$yEXIT$SyDIRE 3 Sustem macros

$EX

UFF e «BLKW 4 ¢ Ruffer for event flag
i values

ETF ¢ SETF % 1 IFR for Set Event Flag

directive

.y e

START: CLR R4 # Clear error counter
NIRY . RSETF ¢ Set event fladg 1
RCS ERR1 i Rranch on dir error
RDAF$S  #BUFF i Read the event flads
(1 - 64). FFEX
RCS ERR2 $ Branch on dir error
MOV RUFFyRO - y Move the event flad
MOV BUFF+2+R1 i values into the
MOV BUFF+4yR2 ¥y redisters
MOV BUFF+&4yR3
10T ¥ Trar and disrlay
¥ redisters

$
E
E

Come here on directive errors

RR21 INC R4 $ R4=2 for read error
RR1 INC R4 i R4=1 fTor set event
i Tladg error
MOV $MS5Wr RO $ Error code into RO
10T $ Trar and disrlagy the
: ¥y redisters
+END START
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Directives

SOLUTION

READF FTN
File LEX22.FTN
Modified for exercises. Set odd mumbered fladgs,

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

INTEGERX2 TEVF (14)y IDSUW
Sel odd event flads.

D0 5 Ke=lylSe2

CAlLL SETEF (KyIDSW)
Branch on directive error

IF (I0SW LT, 0) GOTO 1000
CONTINUE

Resd the event fladgs into the arraw ievf, Note

HIEX

VIEX
PHEX
HEX

HIEX:

that in FORTANy we can only read 1 fladg at 38 time

no 20 I=le1é
CALl. READEF (I,IDGSW)
Branch on directive error
IF (Ipsw LT, 0) GOTO 1100
Check. TISW valuey 2 means sety 0 means clear
Sat the ievf value asccordingle (1 means sety O
means clear)
IF (IDSW LEQ. 2) GOTO 10
TEVF(I)=INSW
GOTo 2
TEVF(I)=1
CONTINUE
Write out flad settindsy starting with flag 16,
WRITE (35+30)
FORMAT ¢/ EVENT FLAGS 16. TO 1. ARE:? ")
WRITE (5,40) (IEVF(J)Ys J=16s1y~-1)
FORMAT (7 “»1612)
CAaLL EXIT
Come here on directive errors
00 WRITE (%:1010) 1IDSW
10 FORMAT (7 ERROR SETTING FLAG. ERROR CODE
cAaLL EXIT
00 WRITE (3y1110) IDSW
10 FORMAT (/ ERROR READING FLAG. ERROR CODE
caLl. EXIT
ENDI

|

i



Directives

SOLUTION

1 +TITLE WFLAG

2 +IDENT /01/

g +ENARL LC i Enable lower case

it

5 3 FILE LEX23A.MAC

b $

7 } Modified to use dlobal event flasg 35, yyEX

8 ;

9 i This erodgram creates the drour dlobal event fladsy

10 i clears event flag 65. and waits for it to be set. When
i1 3 the fladg is set it writes a messade and exits.

12 H

13 i Assemble and task-build instructions?

14 H

15 H *MACRO/LIST/0RJECTIWFLAG LEBIC1y LIFROGMACS/LIBR-FFEX
16 H ~-+ARY ydeviDufdILEX23A

17 H *LINK/MAF WFLAGYyLRIL1 s 1IPROGSURS/LIBRARY

18 ’

19 § Iristall and Run instructions?
20 $
21 § Ruri WFLAGy» ther rum SFLAG., Al least one of the
22 ) tasks must be installedy or else the RUN command
23 H will truy to install both tasks under the same
24 § mamey TTrrm.
- 28 § -

26 CWMCALL  EXIT$SyWTSESCyCLEF$CyCRGF$C 7 Sustem
27 §  macros
28 +MCALL  TYFE ¥ Surrlied macro
29

30 START: CLR RO i RO used to identifu

31 i the error
32 TYFE “CLEAR AND THEN WAIT FOR EF 35%. TO RE SET>
33 $FEX

34 CLEF$C 39, 5 Clear event flag 35.53EX
35 RCS ERR2 3y Branch on directive

36 i error

37 WTSE+C 3%5. y Wait for event flag 35
38 i to he set $sEX
39 BCS ERR3 $ Branch on directive

40 i error

41 TYFE <EF 35. HAS BEEN SET. WFLAG WILL NOW EXIT:>
42 ysEX
43 EXIT$S

44 ERR3? INC RO y RO = 3 if error on

4% ¥ wait for dir

46 ERR2: INC RO y RO = 22 if error on
47 ¥ clear flag dir

48 MOV $NSWyR1 s Flace DSW in R1

4% 10T ¢ Trar and dume redisters
30 +END START

10



Directives

SOLUTION

1 FROGRAM WFLAG

2 [

3 C FILE LEX23A.FTN

4 C

5 C Modified to use event flag 35(10) HIEX

6 C

7 C This task creates the dgrour global event flagsy and

8 £ then clears event fladg 65, and waits for it to be set.
@ C When the flad is sety it writes a messade and exils

10 C

11 C Install and run instructions?

12 C

13 > Run WFLAGy then run SFLAG. At least one of the
14 Cc tasks must be installeds or else the RUN command
15 C will try to install both tasks under the same

16 G mame (TTrn)

17 [

18 WRITE (5520)

19 20 FORMAT (7 CLEAR AND WAIT FOR EF 3%5. TO BE SET/)I1IEX
20 CALL CLREF (35:105W) - HIEX
21 IF (InswW JLT. 0) GOTO 1100
22 CALL WAITFR (35,108SW) TIEX

23 IF (Insw .L.7. 0) GOTO 1200

24 WRITE (S»30)

25 30 FORMAT (7 EF 35, HAS REEN SET. FWAIT WILL NOW EXIT")
26 o HIEX

27 caLl EXIT

28 C Error rrocessing
29 C

30 1100 WRITE (301110) IDSW
31 1110 FORMAT (/ LDIRECTIVE ERROR CLEARING EVENT FLAG 33.

32 1 DSW = “»15) YIEX
33 caLl EXIT

34 1200 WRITE (5,1210) IDSW )
35 1210 FORMAT (7 DIRECTIVE ERROR WAITING FOR EVENT FLAG

36 1 35, DSW = “»I35)
37 - caLl EXIT
38 ENIt

1 +TITLE SFLAG

2 +IDENT  /01/

3 +ENARL  LC ¢+ Enable lower case

4 i+

5 i FILE LEX23E.MAC

é H

7 ¥ Moditied to use event flag 35. FFEX
8 ¥

Q@ i This task sets event flag 63. It assumes that the
10 ¥y grous global event flads have alreadw heen created.
11 §

12 ¥ Assemble asnd task-build instructions?

13 §

14 H MACRO/ZLIST LERICLs1IFROGMACS/LIBRARY ydeviLufdlSFLAG
15 $ LINK/MAF SFLAGYLEBILCL» LIFPROGSURS/LLIBRARY

11
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Directives

SOLUTION

H
i Install angd Run notes?
¥
¥ First run WFLAGy then rum SFLAG. At least orne of
¥ the tasks must be installedy or else the RUN
H command will tre to instell hoth tasks wunder
] the same mnameys TThm.
§
; .
+MCALL  EXIT$SySETF$C ¥ Sustem macros
TMCALL  TYPE § Surrlied macros
¥ .
START:  TYPE “EF 3%, I8 REING SET. THEN SFLAG WILL EXIT.:
s vEX
SETF4C 35, i Set evert flag 35. SFEX
RCS ERR $ Branch on dir error
EXITS v ExMit
ERR? MOV $NSWe R ¥ Save ISW
107 # Trar and dume redisters
JEND START
FROGRAM SFLAG
FILE LEX23R.FTN
Modified to use event fladg 35, ; VHEX
This task sets event flag 63, It assumes that the
grour global event flags have alreadw been created.
Install and rurm instructiorns!
[
¢ Rum WFLAGy then run SFLAG. At least one of the
C tasks must be installedy or else the RUN command
C will try to install both tasks under the same
g riame (TTrin).
WRITE (%,10)
10 FORMAT (7 EF 3%, IS RBEING SET. THEN SFLAG EILL EXIT)
C HIEX
. CAal.L. SETEF (3SyIDSW) HIEX
C The DSW value returned for SETEF is 2 if it was set

C

C

and O if it was clear. A 1 is NOT returned for success
IF ¢I0SW LT. 0) GOTO 1000
cAaLl. EXIT

Error code

1000 WRITE (51010

10

10 FORMAT (7 DIRECTIVE ERROR SETTING EF 3%5. DSW = 7
1+14) } LIEX
CaLl. EXIT : '
END

12



Directives

SOLUTION

1 +TITLE LEX24

2 +IDENT . /0L1/

3 +ENARL.  LC 3 Enable lower case

4 i+

k] ¢+ FILE LEX24,MAC

o H

7 i This erodram creates the drour dlobal event fladss

8 i clears event flag 659.r does some work and reriodically
? ¥y cehcoks event flag 69. When the flag is set it writes a
10 ¥y messade and exits.

11 H : :

12 ¥ Assemble and task-build instructions:

13 H

14 ] MACRO/LLIST/0RJECTIWFLAG LEICL, LIFROGMACS/LIR-35EX
15 H RARY rdeviLufdllEX24 FyEX
16 § LINK/MAF WFLAGsLBILL1y 1IFROGSURS/LIBRARY

17 H

18 ¥y Install and Rum imstructions:

19 H

20 H Rurn WFLAGy then run SFLAG. At lesst omne of the
21 # tasks must be installedy or else the RUN commarnd
22 H will try to install both tasks under the same

23 ] namey TTrrn.
24 i :
25 +MCALL EXIT$SWTSES$CYyCLEF$CyCRGF$C ¢ Sustem
26 . : ¥omacros
27 +MCALL  TYFE $ Surrlied macro

28 :
29 START: CLR RO i RO used to identify
30 # the error

31 TYFE SLLEX24 IS CREATING THE GROUP GLOBAL EVENT FLAGS:>
32 CRGF$C i Create drour dglobal
33 y  event flads
34 RCC OK # EBranch on directive ok
35 3 I drous dlobal event flads already esists
34 # Just disrlaw messade and continue
37 CHF $NSWy #IE JRSU 3 Check fTor efs alreadws
38 i in existence

39 BNE ERRL # Branch on sng other

40 $# dir error

41 TYFE “GROUF GLORBAL EVENT FLAGS ALREADY EXIST:-
42 OK? TYFE SCLEAR EF 65, WORK UNTIL IT IS SET:»

43 CLEF$C 69, 3 Clear event fladg 65.
44 BRCS ERR2 § Branch on directive

43 i error

46 AGAIN? CLR R1 y Clear counter FFEX
47 i Loor 2XX16 timesy then check fladg FelEX
48 LOOF?: INC R1 i Increment counter §3EX
49 BNE LLOOF i Not wet cucledy loorisEX
50 ¥ adain FrEX

13



Directives

SOLUTION

G1 TYFE SCOUNTER HAS CYCLED: ¥ Disrlag messadessEX
G52 CLEF$C 65, Use Clear to read flasgiiEX

-

o3 RCS ERR3 # Branch on dir errorisEX
54 CMF $NSWy RIS SET § IS.SET measns flas wassiEX
59 i sel §iEX
G566 ENE AGAIN ¥ Nor loor adain sPEX

57 TYPE <EF 65. HAS BEEN SET. LEX24 WILL NOW EXIT>
58 EXIT$S

59 ERR3? INC RO

60

61

62 ERR2 INC RO

63

64 ERR1: INC RO

6%

66 MOV $0SWyR1
67 107

68 +END START

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

RG = 2 if ervor on
clear flag dir

RO = 1 if error on
create srour fladgs dir

Flace DNSW in R1

Trar and dums redisters

R T TR T T TR TS TR TR 1Y

1 FROGRAM LEX24

3z C FILE LEX24.FTN

(W
5 C This task creates the srour dlobal event flassy and
& C thern clesrs event fladg 6%5. and does some work while
7 C waiting for it to bhe set. Whern the flag is setr it
3 C writes a8 messade and exils
o [
10 C Install and run instructions?
11 [
12 (W Rurm LEX24y then run SFLAG. At least one of the
13 C tasks must be installeds or else the RUN command
14 C will trw to install both tasks under the same
15 C name (TTnn)

16 C

14



Directives

SOLUTION

17 WRITE (35¢10)
18 10 FORMAT (7 LEX24 I8 CREATING THE GROUP GLOERAL EVENT FLAGS )
19 C PIEX
20 CALL CRGF («1ID8W)
21 IF (IDSW L.T. 0 GOTO 900
22 18 WRITE (&920) i
23 20 FORMAT (7 CLEAR EF 6%5. WORK UNTIL IT I8 SET")
24 CALL CLREF (&3106W)
25 TF CIngWw LT. O) GOTO 1100
26 a2 N0 28 K=1,65535 - FHEX
27 25 CONTINUE HEX
28 WRITE (G5.28) HHEX
29 28 FORMAT ¢/ COUNTER HAS CYCLED’) FIEX
30 CALL REANEF (&%5yIDSW) HEX
31 IF (Irnsu LT. 0) GOTO 1200 HEX
32 IF CInsW NE. 2) 60TO 22 FHEX
33 WRITE (5930)
14 20 FORMAT ¢ EF 6%, HAS BEEN SET. LEX24 WILL NOW EXIT?)
35 CALL EXIT
3& C Error srocessing
X7 C
38  Check for code of ~17» meaning flasis already exist
39 00 IF (INSW JNE. ~17) GOTO 1000
40 C In that casey Just dislaw 3 messade and continue.
41 WRITE (Sy910)
2 ?10 FORMAT (7 GROUF GLORAL EVENT FLAGS ALREADRY EXIST )
43 , GOTO 15
44 C Here Tor fatal errorsy disrlay messade and exit
4% 1000 WRITE (51010 ITISW :
A4 1010 FORMAT ¢/ DIRECTIVE ERROR CREATING GROUFP GLOERAL
A7 TEF 78, D6W = ‘¢ I5)
A48 caLl EXIT
44 1100 WRITE (S5y1110) 10GW
1Y) 1110 FORMAT (7 DIRECTIVE ERROR CLEARING EVENT FLAG 6%5.
g L DSW = 7+ I8
Call EXIT
1200 WRITE (51210 10GW
L2310 FORMAT (7 DIRECTIVE ERROR READING EVENT FLAG
: 1 6%, NSW = 7y 15 HEX
Hé call EXIT
57 EN

15
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Directives

SOLUTION

+TITLE WFLAG
+IDENT 701/
+ENARL.  LC

-+

FILE LEX23.MAC

the flad is set it writes

RARY ydev i LufdILEX2S5

namey TTrr.

‘€ €F P WS WP WS W CF MR WD P WP WP WP W3 E> CF EF P Eb € 6

Install and Run instructions!?

+MCALL  SREA$C,ASTX$S

+MCALL  TYPE
START?! CLR RO

SREA$C REXAST

# Enable lower case

a
y
a
¥

A
y
a
y
A
4
a
y
a
’

Modified to include 38 Reauested Exit AST

for it to

Assemble and task-build irnstructions?

MACRO/LIST/0BJECTIWFLAG LBILC1y 1IPROGMACS/LLIR-$
;

+MCALL EXIT$SyWTSE$CyCLEF$CyCRGF4C

Sustem Mac
Surrlied m

RO used to
the error

Set ur Rer
AST

F5EX

This rrodram creates the drour dlobal event flagss
clears event fladg 6%9. and waits
3 messade and exits.,

e set. When

LINK/MAF WFLAGyLE:L1y1IFROGSURS/LIRRARY

Run WFLAGy then run SFLQG.(At least one of the
tasks must be installedsy
will try to install both

or else the RUN command
tasks under

the same

A

¢ Sustem
Foomaoros
ros $3EX
acro

identifw

uested Exit
$PEX

BCS ERRO Branch on dir error
TYFE “WFLAG IS CREATING THE GROUF GLOEAL EVENT FLAGS:
CRGF$C §# Create dgrour dHlobal
i event fladgs
BCC oK # Branch on directive ok

- ‘.

If drour dlobal event flads already exists
Just disrlay messadge and continue

CHMF $NSWy#IE.RSU ¢ Check for efs alreadu
§in existence
ENE ERR1 # Branch on any other
¥ dir error
TYPE “GROUFP GLOEAL EVENT FLAGS ALREADY EXIST:
0K TYPE “CLEAR AND THEN WAIT FOR EF 65. TO BRE SETX
CLEF$C 65, # Clear event flag 65,
RCS ERRZ2 Eranch on directive

16

%y - €

erronr



Directives

SOLUTION
51 WTSE$C 465, 3 Wait for event flag 65
52 i to be set
53 RCS ERR3 # Branch on directive
54 ‘ # error
55 TYFE “EF 6%5. HAS BEEN SET. WFLAG WILL NOW EXIT:
56 EXIT$S
57 # AST Service routine FIEX
58 REXAST?: TYFE SWHY ME? NOT THIS TIME! > 3 Ture messadge
59 } FiEX
60 ASTX$S 3 AST exit to return #+EX
61 ERR3: INC RO i RO = 3 if error on
&2 ¥ wait for dir
63 ERR2? INC RO 3+ RO = 2 if error on
64 3 clear flasg dir
65 ERR1 ¢ INC RO $ RO = 1 if error on
66 i create grour flads dir
67 ERRO? MoV SOSWyR1 i Flace DISW inm Rl1y leave
68 i RO=0 for srecifwu §3EX
69 ¥y  reauested exit AST err
70 10T ¥y Trar and dume redgisters
71 LEND START

FROGRAM WFLAG

2 C

3 C FILE LEX25.FTN

4 C

S C Modified to include 8 Recuested Exit AST HIEX

é c

7 C This task creates the dgrous global event fladgsy and
8 C then clears event fladg 69, and waits Tor it to he set.
4 C When the fladg is sety it writes a messadge and exils
10 C

11 C Install and run instructions?

12 [

13 ¢ Run WFLAGy then run SFLAG. At lesst one of the
14 C tasks must be imstalledy or else the RUN command
13 C will try to install both tasks under the same
16 C name (TTrn)

17 C

18 EXTERNAL REXAST FIHEX

19 C Set ur Reauested Exit AST FIEX

20 CALL SREA (REXAST,IDSW) LIEX

21 IF (I0SW (LT, 0) GOTO 250 HHEX

22 WRITE (S5510)

23 10 FORMAT (¢ WFLAG IS CREATING THE GROUFP GLOBAL EVENT FLAGS’)
24 CAl.L CRGF (s IDSW)
25 IF (IDSW .LT. O) GOTO 900

26 15 WRITE (S5+20)
27 20 FORMAT (/ CLEAR AND WAIT FOR EF 65. TO RE SET’)
28 CALL CLREF (63s108W)
29 IF (IDSW LT. Q) GOTO 1100

30 CALL WAITFR (465yIDSW)

31 IF CIDSW LT. O) GOTO 1200

32 WRITE (%5+30)

17



Directives

SOLUTION
33 30 FORMAT (‘ EF 6%5. HAS REEN SET., FWAIT WILL NOW EXIT‘)
34 CAaLL EXIT
35 C Error rrocessing
36 C
37 C Check for code of ~17» meaning flads alresdy exist
38 200 IF (IDSW NE., ~17) GOTO 1000

39 C In that casey Just dislaw a messadge and continue.
40 WRITE (5,910)

41 ?10 FORMAT (’ GROUF GLORAL EVENT FLAGS ALREADY EXIST")
42 GOTO 15

43 C Here for fatal errorsy disrlay messade and exit

44 950 WRITE (5,y9460) IDSW HIEX

45 260 FORMAT (/ DIRECTIVE ERROR SETTING UF AST ROUTINE.
44 1 DSW = 7,1I%5) ; HEX

47 CALL EXIT HIEX

48 1000 WRITE (5,1010) IDSW

49 1010 FORMAT ¢’/ DIRECTIVE ERROR CREATING GROUF GLOBAL
S50 1EF’ 8. DSW = “yI3)

91 CALL EXIT

S92 1100 WRITE (S5,1110) ILSW

53 1110 FORMAT (’ DIRECTIVE ERROR CLEARING EVENT FLAG 63,
a4 1 DSW = “»I3)

59 CALL EXIT

S6 1200 WRITE (5,1210) IDSW

57 1210 FORMAT ¢/ DIRECTIVE ERROR WAITING FOR EVENT FLAG

58 1 65, DSW = “»I%

59 CaLL EXIT

60 END

&l C TIEX
&2 SUBROUTINE REXAST HIEX
63 C HIEX
64 C AST service routine VIEX
65 C ) HIEX
b6 INTEGER FILLIST(4)sI0WVE VHEX
67 REAL TEXT1(6)yTEXT2(7) HIEX
68 DATA TOWVER/"11000/ FIEX
&9 DATA TEXTL Z7/TRYI‘s‘NG T's70 AR’ » HEX
70 1/0RT ‘»’ME ‘y’EH? '/ HIEX
71 DATA TEXT2 /7'WE W/ »’ON" T’y LET’y HIEX
72 12 YOU y” THI '8 TIs’ME! ‘/ HIEX
73 C Set ur for QIO directive VHEX
74 ; CALL GETADRC(FLIST(1)TEXT1(1)) VIEX
75 FLIST(2) = 23 HIEX
76 FLIST(3) = "40 HIEX
77 C Use QIO directive to disrlayw text FHIEX:
78 CALL WTRIOC(IOWVEYSy1yy»PLIST) VIEX
79 C Set ur for 2nd line of text HIEX
80 CALL GETADRC(PLIST(L)»TEXT2(1)) THIEX
81 PLIST(2) = 27 HIEX
82 C Use QIO directive to disrlauy text H1EX
83 CALL WTQRIOCIOWVERS»1yy»FLIST) 11EX
84 RETURN HIEX
85 END TTEX

18
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Directives

SOLUTION

+TITLE 88T
+IDENT 701/
+ENARL.  LC y Enable lower case

FILE LEX26.MAC
Modified to include an odd address trar F7EX

This task sets ur an 88T vector table to handle 8ST’s
for BFTy I0T» and odd address trars. It then executes
instructions to cause these trars to occur. In each

SE8T routimey 3 messade is disrlaved and then the task
continues. Finallw: a8 TRAP instruction is executed.

Since nmo user 88T routine is srecified for TRAFs the
Executive aborts the tashk.

Assemble and task-build instructions?

MACRO/L.IST LE:C1y1IFPROGMACS/LIBRARY ydeviLufdlLEX26
LINK/MAF LEX26»LEIL1y1IFROGSURS/LIRRARY

+MCALL  SUTKS$CEXITSS ¢ External swustem macros
+MCALL  TYFE i External surrlied macro

¥
UTABLE: .WORD QLOTRFyMFTVIOYRBFT»I0T 5 SST vector table

y

$iEX

START: SVUTK$C VTARLE»4 ¢y Have Executive set ur
# 88T table -
BFT i BFT instruction
TST 1 i Test locatiom 1y #3EX
¥ causing an odd F3EX
#  addr trag $sEX
CLR 120000 $ Clear location 120000y
Focausing 8 memory
#  rerotect violation
107 # I0T imstruction
EXIT$S s Exit
NEW: TRAF 3 TRAP instruction

19



Directives

SOLUTION
40 ¥ 85T routines
41 $
42 ODIOTRFS TYPE <000 ARDRESS TRAF CAUGHT:> § Ture yiEX
43 # messade §FEX
44 RTI # Return from trar $33EX
45 MFTVIO! TYFE CMEMORY FROTECT VIOLATION CAUGHT:> §# Ture
46 F o omessade
47 CMF (SFY4+» (SFY+ i Clean off three
48 TST (SF)Y+ 3 srecific stack words
49 ) ) # for memory rrotect SS8T
50 RTI 3 Return from trae
51 BFT? TYPE <BPFT CAUGHT:» ¥ Ture messade
52 RTI i Return from trar
53 1078 TYFE <I0T CAUGHT= i Ture messade
54 MoV #NEWy (SF) 3 Chandge FC on stack so
59 3 returrn from trare
36 H returns to NEW
a7 RTI # Return from trar
56 o +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(19) 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, wusing the /PRIVILEGED:# qualifier in the
task-build command; /PR:0 in MCR)

21
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Using the QIO Directive

SOLUTION

+TITLE SYNCHQ
+IDENT /017

FRMFT!  (ASCII /TYFE SOME TEXT?

LFRMFT  =,-FRMPT g
EVEN
START: CLR RS

CLR R4

a
1 4
-
¥
a
y
&
y
&
y
Y
4

QIOW$C IT0.WVURBySy1syI0OSEy
§

RCS ERR3 ]

TSTR I0SE H

ELT ERR3A §

QIOW$C I0.RVE»Ss1yyI0SEy

ECS ERR1

TSTE I0SE

RLT ERR1A

MOV I0SE+2yRO

CLR R1

DT TR I DI T R S T T

ELT NEXT
CMFR BUFF(R1)s#°2Z
EGT NEXT §

Here if urrer casey move to redister R2

MOVE BUFF (R1)sR2 i
AL *#32.9R2 ’
MOVE R2y BUFF (R1) ;

23

FFEX

the terminalsy
to lower casey and

i macros

I/0 Status Block
Text buffer

i Fromet
Length of

+ENARL  LC i Enable lower case
FILE LEX31.MAC
Modified to disrlavw Frometing text
This task reads 8 line of text from
converts all urrer case characters
rrints the converted messadge back at the terminasl., It
uses synchronous Q10 directives.
JMCALL QIOWSCyQIDWSSYEXITSS ¢ External sustem
108KE: +BLKW 2 ' H
RUFF: +BLKER 80. ;

rromet

mmm
XX X

s wr er
ws ‘o> -ar

Error Count
Error indicator - 0
means directive error

(OSW in

R3)y ned

means I/0 error
(I/0 status in R3)

s \PRMFT s LFRMFT» 40

lisrlaw rromet FfEX

EBranch on
Check for
EBranch on

“BUFF»80.>

Branch on
Check for
Branch on
Get count

tured in

dir errorssEX
I/0 errorssEX
I/0 errors¢sEX
i Issue
i read
dir error
I/0 error
I1/0 error

of characters

Offset into buffer to

character

Check. for

urrer case

ASCII character

Eranch if

EBranch if

below rande

above rande

and convert

Move to redister
Convert to lower case

Rerlace in

messade



52
K
54
55
56
57
58
59
60
é1
62
63
64
&5
66

68
69
70
71
72
73
74
75
76
77
78
79
80

82
83

NEXT?$

Error

- w> e

ERR3A

ERR2A3
ERRLAS

ERR3$

ERR2?
ERR1:

Using the QIO Directive

SOLUTION

INC R1
SOR ROy LOOF

> Wr @ .

Increment offset into
huffer to next char

LIecrement count of
characters left to check

QIOW$S #TO0.WVR»#Ss%1y »RI0SRy » ¥RUFF » IOSR+2, #4023

ECS ERR2
CTSTR I0SE .
ELT ERR2A
EXIT$S

code

INC RS

INC RE

INC RS

MOVE 10SEyR3
LEC k4
10T

INC RS

INC - RS

INC RS

MOV $0SWyR3
10T

SEND START

24

> P wr ‘> WS>

LTI TRV TR TR P T T TR TR PR T I L T P T 3

Write text

Branch on dir error
Check for I/0 error
Eranch on 1/0 error
Eit

RS=3 means Fromet QIO

error s FEX
Ure error count —- 2nd QIO
- 1lat QIO

I/0 error, 1I/0 status

to R3. .

Negative value in R4
means 1/0 error

Trar and disrlaw
redisters

RS=3 means Fromet QL0
error yiEX

Ue error count - 2nd QIO

- lst QIO
Directive error. DSW

- to R3y leave R4=0.

Trar and disrlaw
redisters
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Using the QIO Directive

SOLUTION

FROGRAM ASYNCQ
FILE LEX31.FTN
Modified to disrlay srometing text - HEX

This srodram reads a line of text from the terminaly
converts ang urrer case characters Lo lower case and
rrints the converted messade back at the terminal.
It uses esunchrormous QI0s and an event flag for
sunchronization.

ooaooocaooOnn

BYTE I0OSE(4)»IRUF(80)
DIMENSION IFAR(S) yK(10)
EQUIVALENCE (NUM:ITOSR(3))
REAL FRMFT(4) HIEX
OATA FRMPT /'TYFE sy’ SOM‘y'E TE »’XT¢ “/VIEX
DATA I0OWVE/"11000/
DATA I0ORVE/"10400/
DATA IVFC/"40/
C Set ur values for the QIO
TUNIT=5

C Set ur for QIO to issue rromet PHEX
CALL GETADRCIFARCL) s PRMFT (1)) HEX
IFAR(2)=16 HIEX
IFAR(3)="40 FIEX

C Issue aswunchronous write FHIEX
CaLl QIOC(IOWVEsIUNIT»Syy IOSRyIFARYyIDNS) HIEX
IF (IDS «I.T. O) GOTO 780 FHTEX
CALL WAITFR(S,INS) HIEX
IF ¢Ins LT. 0) GOTO 78%5 FIEX
IF (IOSEC(LY JLT. O) GOTO 790 HIEX

C Set ur for read HTEX
IPAR(3)=0 HIEX

IFAR(2)=80
C Get the address of the I/0 buffer
CALL GETADRCIFAR(L) sIRUF (1))
C lssue the QIO
CALL QIOCIORVEYIUNIT»SyvIOSEyIFARs IS
C Check the directive status
IF (IDS LT. 0) GO TO 800
C o some work while I/0 oreration is beindg rerformed
g 50 I=1+10

: RCII=64%T

50 CONTINUE

c Wait for 170 to comrlete
CALL WAITFR(S»IDS)

C Checlk directive status

IF C(IDS LT, 0) GO TO 805
C Check the 1/0 status
IF (IOSE(1)Y .LT. 0) GO TO 810

25



Using the QIO Directive

SOLUTION

G52 C Comvert to lowercase

593 D0 100 I=1ysNUM

54 IF (IRUFC(I) JLT. ‘A7) GO TO 100

595 : IF (IRUFC(I) .GT., "132) GO TO 100

56 TRBUF(I)=TRUF(I)+32

57 100 CONTINUE

&8 C Set ur I/0 Farameter List for write

59 IFAR(2)=NUM

60 IFPAR(3)=IVFC

61 C Write the converted line to the terminal

62 CALL QIOCIOWVEy TUNIT»Sy s TOSEyIFARY IDS)

63 C Check directive status

64 IF (IDS JLT. 0) GO TO 820

&5 C Wait for the I/0 to comrlete

66 CALL WAITFR(SyINS)

67 C Check directive status

68 IF (IDS JLT. 0) GO TO 8295

69 C Check the I/0 status

70 IF (I0SE(1) .LT. Q) GO TO 830

71 GO TO 850

72 780 WRITE(S,880)108 HIEX

73 GO TO 850 FTEX

74 785 WRITE(S,885)106 HIEX

75 GO TO 850 HEX

76 790 WRITE(S5+890)I08EC1) HIEX

77 GO TO 8%0 , HIEX

78 800 WRITE(Sy900)I0S

79 GO TO 850

80 805 WRITE(S»905)1D8

81 GO TO 850

82 810 WRITE(Sy210)I08E(1)

83 GO TO 850

84 820 WRITE(S,220)108

a5 GO TO 8%50

86 825 WRITE(S5,925)108

87 GO TO 850

88 830 WRITE(S»9302I08ECL)

89 850 CALL EXIT

90 880 FORMAT(’ DIRECTIVE ERROR ON WRITE OF FROMFTy tIEX

91 1 CODE = “,y14) VIEX

92 885 FORMAT ('DIRECTIVE ERROR ON WAILIT FOR WRITE OF !'1EX

93 1FROMFTy CODE = “y1I4) LTEX

?4 890 FORMAT(’ 1I/0 ERROR ON WRITE OF FROMPTy CODE =!1EX

99 1 7y14) HTEX

?6 200 FORMAT(’ DIRECTIVE ERROR ON REALly CODRE = ‘,14)

@7 205 FORMAT(’ DIRECTIVE ERROR ON 18T WAIT, CODE = “»14)

28 210 FORMAT(’ I/0 ERROR ON READy CORE = ‘5I4)

Q9 920 FORMAT(’ DIRECTIVE ERROR ON WRITEs COLE = ‘y14)
100 925 FORMAT(’ DIRECTIVE ERROR ON 2ND WAITy CODE = ‘s14)
101 930 FORMAT(’ I/0 ERROR ON WRITE,» CODE = ‘514)

102 ENI

26



Using the QIO Directive

SOLUTION

1 +TITLE NUMER

2 +IDENT  /01/

3 +ENARL LC y Enable lower case

4 i+

G i FILE LEX32.MAC

b H .

7 i Modified to include error messade code FFEX

8 H ,

9 y This task does a simerle addition and outeruts the

10 i results. It demonstrates the use of $EDMSG for

11 i formatting messadges with numeric data

12 i

13 JMCALL QIOWS»EXITHSyDIRS% ¢ Sustem macros

14 ) LMCALL  QIOWSS ) i Sustem macros §3EX
15 +NLIST BREX # Do not list binary

16 i extensions

17 ¢ Data

18 Al +WORD 10 ¢ 1st addend and start
19 ¢ of ardgument block

20 E: +WORD 22 ¥ 2nd sddend

21 c: + BLKW 1 i Location for sum

22 H

23 ouT: QIOWS IOWVRYySs1ly v IOSEy »y “RBUFy »40> $QI0 for

24 ¥ outrut messasde

25 I0OSE: + BLKW 2 ¥y 1/0 status block

26 ]

27 ¥ Set ur for $EDMSG

28 i

29 BUF ¢ +RBLKE 80. ¥ OQuterut buffer

30 FMES?: JASCTIZ /%D WAS ADDED TO %ZD.» GIVING XD./

31 # Format string

32 i Set ur for error messades using $EDMSG FFEX

33 +EVEN sFEX

34 ARG + BLKW 1 ¥ Ardgument blockisEX

35 FMTID: LJASCIZ /DIRECTIVE ERROR ON WRITEy DSW = ZD/ $#7E
36 FMT1I? JASCIZ ‘I/0 ERROR ON WRITEy I/70 STATUS = ZD’33E
37 +EVEN sPEX

38

39 SLLIST REX $# List binarwy extensions
40 +EVEN ¥ Move to word boundary
41 START: MOV AsC iy Move lst addend to sum
42 5  word

4 AL EyC s Add 2nd addend to form
44 §Fosum
45 ¥ Set ur for call to $SEDMSG

44 MOV *#BUF »RO ¥ Addr of outrut buffer
47 MOV #FMESYR1 i Addr of format string
48 MOV #AYR2 # Addr of ardument block
49 CALL $EDMSG 3 Make cally character
50 ¥ count returned in Ri1

27
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Using the QIO Directive

SOLUTION
MOV R1s0UTH+Q.IOFL+2 ¢ Flasce # of characters
¥ to write into IOFL
i in QIO DFE
IIRS *0UT ¥ Write outrut messade
RCS ERR1D $ Branch on dir error
TSTR 106k # Check for 1/0 error
BLT ERR1I i Branch on I/0 error
EXIT$S
y
# Error code
y
ERR1I: MOV *FMT1IIyR1 3 Format string for $3EX
i 1st 170 error message
MOVE IOSEYRO ¥ Extend sign on 170 35EX
MOV ROy ARG ¥ status bute by movingd iEX
# it through RO to the F3EX
i ardument block $PEX
BR EDAWT i Branmch to common editsfEX
¢ and write code $SEX
ERR1DI: MOV #HMTIDyR1 i Format string for lstsirEX
¢ directive error $iEX
MoV #EN5Wy ARG § Move ISW Lo arg block$sEX
# Finish setting us for $EDMSG $PEX
EDAWT S MOV *RUF yRO # Outerut buffer addressssEX
MOV *#ARGR2 i Argument block addressyiEX
CALL S$EDMSG § Edit outreut string 37EX
QIOWSS #FI0.WVUEBe¥3y&1lyy vy s #RUFyR1,#40> 5 Writes sEX
¢ out messade yrEX
EXIT$S y Exit ysEX

+ENI! START

28



Using the QIO Directive

SOLUTION

1 +TITLE NOECHO

2 +IDENT /017

3 i JENARL  LC $ Enable lower case

4 it

S 3 FILE LEX33,.MAC

b ]

7 ¢ Modified to combime QIOs and include timeout FiEX

8 H

9 $ This task writes 3 rromet and then issues a8 RI0 to read
10 y from the terminal without echo., It then disrlaws the
11 vy word which was entered.

12 H

13 ¥ Assemble and task-build instructions?

14 §

15 ; MACRO/ZLIST LEB!C1s1IPROGMACS/LIBRARY rdeviluicll.LEX33
16 ] LINK/ZMAF LEX33yFROGSURS/LLIERARY

17 FEs

18 SMCALL  EXITS$S»QI0OWSCyQIOWSS § Sustem macros

19 MCALL DIRERRyIOERR § Surrlied macros
20 H

21 i Nata
22 H

23 +NLIST EBEX 3 Don’t list of bimary
24 i extensions

25 MES? LASCIT  /SECRET WORD: / 53 Fromret messede

26 LEN = +—MES y Length of sromet

27 BUFF? +ASCIT  <I15>/NO LONGER A SECRET WORD: /

28 i Freceding remarkhk

29  RLEN = +—BUFF i Length of Remark

30 RUF $ +EBLKE 80. i Inrut buffer

31 TMOMS:  (ASCII  /READ TIMED QOUT/ 5 Timeout messade $7EX
32 LTMOMS =,-TMOMS FsEX
33 +EVEN ¥ Word align for I0OSE
34 I0SE!: +WORD 0 3 IOSE is brokern into
35 LENT? +WORD Q # two rarts for

36 i convenience.

37 ¢ Define functions loczllw to allow us of an assignment
38 i statement to shorten directive statement

39 I0.RFR  =004400

40 TF.RNE =20

41 TF.TMO =200

42 IO.FNC =<I0.RPRI!TF.RNE!TF.TMO>
43 +LIST BEX

efine functions

QI0 fumction code
List binare extensions

. wr 6> wr e»

45 Code

-r e> a»

47 START?! QIOWS$C I0.FNCySs1ysI0OSEs »<RUF»80.y2sMESyLENy 44

48 ¥ Issue read after $VEX
49 , i rromet FiEX
50 BCS NERRL ¥ Branch on dir error

29



S1
62
53
G4
93
96

57

60

69
70
71
72
73
74
7%
76
77
78
79
80
81
82

DIRAOK?

NOTIMO?

;
H
;
IERR1?
IERR3:
IERR4?
DERR1?

DERR3:
DERRA ¢

TSTE
RL.T
CMFPR
ENE
QIOWSC
RCC

JMF
TSTR
BLT
EXIT$S
MOV
ADD
QIOWSS

ECS
TSTE
BLT

CEXITSS

I0ERR

IOERR
I0ERR
DIRERR

DIRERR
DIRERR
JEND

Using the QIO Directive

SOLUTION

I0SE
IERR1
I0SRy#1
NOTIMO
I0.WVURY
DIRA0K

NERR4
I0SRE
IERRA4

LENTyRO
#RLENYR
#I0.WVE

DERR3
T0SE
TERR3

Errors come here

#I0S8Ry <

#10SRy
*¥I0SKy
<Error

“Error
“Error
START

Check. for 1/0 error
Branch on 1/0 error
Check for timeout FFE
Branch if no timeoutisE
y L TMOMS s LTMOMS »y 40> $FE

S+ TMO

S91»9I0SE

Eranch on dir ok - §3E
need thiss too far ik
for branch

Jums on dir error F3EX

Check for I/0 ervor $5E

Eranch on 1/0 error 53E

Exit $+E

Get lendth of inrut 37E

eF S W S P WS EF PS> W G5 W3 6> ‘e

0 Add lendgth of remarkhk
vy RS K1y yBIOSEy y “RRUFFyRO» %40

i Write out text
EBranch on dir error
Check for 1/0 error
EBranch on I/0 error
Exit

. w> wr 8> e

Error on READ AFTER FROMPT: §5EX
¥y lDiisrlaw messadge and
Error on 2nd WRITE: ¢ exit

“Error writing timeowut messade-s sEX

in QIO orm READ AFTER PROMFT: §#EX
§ Disrlay dir messade and

in QI0 om 2nd WRITE® 7 exit

writing timeout messader sFEX

30
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Using the QIO Directive

SOLUTION

1 FROGRAM NOECHO

2 C

3 € File LEX33.FTN

4 c

5 C Modified to use read after rromet and to timeout HIEX

6 C

7 C This task rromets for inruty reads it without echo and

8 C then skirs to the next line and disrlaws the inerut

Q@ C text and exits.

10 c

11 BYTE RUFF(80)y»I0SE(4)yCR(1)

12 INTEGER FARM(6)

13 REAL. FROMFT(4) ' Promst HIEX

14 ("

15 DATA I0FNC /46207 I QI0 PIEX

16 c P function! 1EX

17 C I code HIEX

18 DATA st /27 I Timeout FIEX

19 C I status 1EX
20 DATA CR 715/ I Carriade return character
21 DATA FROMFT /7/SECR’»‘ET W/ s 0ORD: »” ‘7
22 C I Text HEX

23 C Set ur the I/0 rarameter list
24 CALL GETADR (FARM(L1)»BUFF (1)) I-buffer address
25 FARM(2) = 80 I Ruffer lensth

26 FARM(3) = 2 ! Timeout = 2 HIEX
27 Cc I % 10 sec HIEX
28 CALL GETADR (FARM(4) yFROMFT(1)) ) Promet addr 1IEX
29 FARM(S) = 13 ! Fromet lendgth! TEX
30 FARM(S) = "44 I Yertical HIEX
31 c P format conte! TEX
32 C Issue read no echoy read after sromety with timeout HEX
33 CAaLL WTQAIO (IOFNC+Sy1lyyIOSEByFARM IDS)

34 IF (I0S JLT. 0) GO TO 100 I Dir error?

35 IF (10SBd1l) L.T. 0> GO TO 110 ' 1/0 error?

36 C Check for timeout

37 IF (IOSE(1)> +NE. ISTMO)> GOTO 1 ! ERranch if mo!tEX
38 C oo timeout HEX
39 TYFE Xy ’READ TIMED QUT” I DNisrlay HEX
40 C I messade FVEX
41 CAaLL EXIT o oand exit HEX
2 1 WRITE (S92) CRy(BUFF(I)»I=1I08E(3)) ! Echo inrut
43 2 FORMAT (¢’ “sAly/NO LONGER A SECRET WORD:! ‘,80A1)
44 CaLL EXIT.

45 C

44 C Error conditions
47 Cc
48 100 TYFE X» ‘DIRECTIVE ERROR ON READ. STATUS = “,IDS
49 CaL.L EXIT
50 110 TYFE %» ‘170 ERROR ON READL. CODE = ‘yIOSE(1)
51 CALL EXIT
52 END
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SOLUTION

1 +TITLE LEX34

2 +IDENT /01/

3 +ENAERL. LC ¢ Enable lower case

4 it

] i FILE LEX34.MAC

) $

7 3 Solution to Module 3y Lab Exercise 4

8 H

9@ i Task does a write breakthrough to a3ll terminals.

10 '

11 i Assemble and task-build insructionst

12 3

13 ’ *MACROZLIST LRILC1y1IFPROGMACS/LIBRARY ydevilufdl-
14 ] -+LEX34

1% ; *LINK/MAP/FRIVILEGEN:O LEX34ryLLE:L1y1IPROGSURS/ -
16 H ~»LIBRARY

17 § -

18 +MCALL  ALUNS»QIOWSyNIRSEXITSS

19 +MCALL  DIRERRy IOERR
20 BUFF ¢ +ASCIT  /HELLO THERE/

21 LEN = ,~BUFF
22 +EVEN
22 I0SkR: + BLKW 2 y I/0 status block for QIO
24 ALUN? ALUNS 4sTT»0O ¢ DFBR to assign to TTO!,
25 ¥ will modifw for others

26 QIO QIOWS IOWWLE!TF WETITF.RCUs4s1yyI0SRy y “RUFF yLENy 403

28 +ENARLE LSE

29 START?: MOV *#ALUNYRO $ RO => INFR for ALUNS
30 MOV *¥QIOR1 $ R1I =+ DPFR for QIOWS
31 BRRO: NIRS RO 3 Assign LUN

32 BCS ALFAIL i If ALUNS failed

33 DIRS R1 ¢ Ture messade at TTn?
34 BCC 14 ¥ If I/70 was cueued OK
35 DIRERR <ERROR ON QIOW$:-

36 iR B4 CMFE *IS.SUCY IOSRE # Did I/0 succeed?

37 REQ 24 ¢ Yes

38 I0ERR *I0SEy “ERROR ON QIOWS:-

39 241 ING ALLUNUCRO) ¥ Next termingzl

40 ER ERO

4] H

42 i Error from ALUN

43 ALFAIL?! UMP #IE.IDU-$05W i Did it fail hecause of
44 # illedgal unit *7

45 ENE 3¢ § Noy some other error
44 EXIT$S h ¥ Yes. Must have rassed
47 i the last terminal
48 34! DNIRERR <ERROR ON ALUN$>»3 QOther error

49 +END START
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Using the QIO Directive

SOLUTION

FROGRAM LEX34

FILE LEX34.FTN
Solution to Module 3y Lab Exercise 4
Task does a3 write breakthrough to 311 terminzls.

Task-build with /FRIVILEGEDR!O aualifier

INTEGER TTUNITDSW
DATA TTUNIT/0/ ! First outrut to TTOZ
INTEGER FARAM(4)yI0OSR(2)

RYTE SucCcon2) ' 170 success codes
EQUIVALENCE (SUCCOD:IOSRE) ! First bhwtes of I10SE
INTEGER IEIDU I Mrnemonic for "Illedal
nDATA IEIDU/-99/
INTEGER IOFCOD

}
t Device or Unit® DSW code
P I/70 function code

b omnemonic

! Write lodgical blocky

i
!

write breakthroughy
and restore cursor

DATA IOFCOL/*S01/

l.oad rarameter list

CALL GETAIR(FARAM(1) s "HELLO THERE ")

FARAM(2)Y = 11 P length of string

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

CALLL ASNLUNCGA» “TT s TTUNIT»DSW) | Assign LUN 4 to
FoTTme

IF (nSW.LT.0) GOTO 900
Cal.L WTRIOCIOFCOD 451y IOSRy FARAM ISW)

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

IF (SUCCODCL) .NE.1) GOTD 920 ' 170 error
TTUNIT = TTUNIT+1
GOTO 10

C
C Error from ASNLUN. If ASNLUN failed because of illedsl
C unit numbery must have rassed the last terminal, Exit.

200
P05
?10
P15

920

925

IF (DSW.EQ.IEIDW) CALL EXIT

TYFE Q205,06W I Other error
FORMAT (’ ERROR ON ASNLUN. DSW = ‘,14)
CaLL EXIT

TYPE 915 TTUNITYyISW

FORMAT (¢ DIRECTIVE ERROR ON QIO TO TT/s02s7%7/
1 7 DSW = “»I6)

CaLl. EXIT

TYFE 925y TTUNIT»SUCCODC2) »SUCCODCL) » IOSE(2)
FORMAT (7 I/0 ERROR ON QIO TO TT/s025737/

1 7 170 STATUS BLOCK = “sI4y7 vy’ 914y’ /7916)
CalLL EXIT

ENT

33






Using Directives for Intertask Communication
TEST/EXERCISE

Modify RECV1 and SENDl 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 30 seconds and then exit. Have
the parent display each status value. Optional: Use an AST
routine in the parent for synchronization.

35






Using Directives for Intertask Communication

SOLUTION

1 WTITLE SENDL

2 +IDENT 701/

3 +ENARL  LC i Enable lower case

4 it

5 i FILE LEX41A.MAC

& H

7 3 Modified to use Susrend and Resume directives foriiEX

g i sunchronization yiEX

9 H

10 # This task rromets 3t TI! for a3 line of text and sends
11 i the data to RECV1 for srocessing, Ssnchronization is
12 i handled throusth a3 common event flad.

13 H
14 3 Assemble and task-build instructions!

15 H

16 H *MACROZLIST/0ORJECTISENDL LBIL1y1IFROGMACS/LI-53EX
17 H ~rBRARY sdevilufdILEX41A

18 ¥ FLINK/MAF SENDLLEBIC1y1IFROGSURS/LIBRARY

19 ;
20 3 Imstall and rum instructions! RECV1 must be installed
21 3 oand run erior to running SENDL, RECVL continues to run
22 yountil it receives 3 data rackets.
23 -
24 JMCALL  SDATSCyEXITSSyRSUMSE 5 Sustem macrosi sEX
25 +MCALL  TYPEsINFUTSDIRERR §# Sursrlied macros
26 3
27 §
28 RUFFER? +BLKE 26, 3y liata buffer to be sent
29 §
30 +ENARL.  LSE i Enable local sumbol
31 i blocks
32 ] .
33 START:: TYFE “TYPE A LINE OF TEXTsy 26 CHARACTERS OR LESS:
34 i Ture rromet
35 INFUT #BUFFERy #26. i Get text to send
36 SDAT$C RECVILyRUFFER 7 Send data to RECV1 §7EX
37 BCC 1% # Branch on directvie ok
38 OIRERR <=UNARLE TO QUEUE DATA TO RECVL:» 5 Disrlau
39 ¥ error messade and exit
40 1% RSUM$C RECWVIL 3 Resume RECVI $EX
41 ECC 5% $ Rranch on directive okijiEX
42 DIRERR <UNABLE TO RESUME RECV1:> § $FEX
43 543 EXIT$S § Exit $FEX
44 +END START
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Using Directives for Intertask Communication

SOLUTION

‘FROGRAM SENDI
FILE LEX41A.FTN

Modified to use Susrend and Receive directives for !IEX
synchronization HIEX

This task rromets at TI! for @ line of text and sends

the data to RECVI for rrocessing. Sunchronization is
handled through 2 common event flad,

Install and rum instructions?! LEX41R must be HIEX
installed under the mame RECV1 and run srior to 1HEX
Crunming LEX41A. RECVL comtimues to rum wuntil it 1IEX

receives 3 datas rackets.

BYTE RUFFER(26)
NATA RTASK/6RRECV1 / ' Receiver tashk
Fromet for ineugt

TYFE %y ‘TYFE A LINE OF TEXT» 26 CHARACTERS OR LESS’

READ (5+10) RUFFER I Read text

FORMAT (26A1)

CAlLL SEND (RTASKyBUFFERs»IDSW) ! Send datas !I1EX
IF (InsW LT. 0) GOTO 900 ! Branch on dir error

CALL RESUME (RTASK,IDSW) | Resume RECVI HEX
IF (IDSW LT. 0) GOTO 950 ! EBranch on dir err! 1EX
CAaLL EXIT 1 Exit

Error code

o] TYFE %Xs UNARLE TO QUEUE DATA TO RECVL. DSW = ‘»IDSW
cAaLL EXIT

o} TYFE Xy UNARLE TO RESUME RECVI. DSW = “»INISW HIEX
CALL EXIT HIEX
END

38



Using Directives for Intertask Communication

SOLUTION

1 LTITLE RECVI

2 +INENT /017

3 +ENARL.  LC # Enable lower case

4 y+

S 3 FILE LEX41RB.MAC

é H

7 § Modified to uwse Susrend and Resume for sunchronizationisEX
8 H

9@ ¥ This task and receives dats from any sender task

10 ¥ (e.dey SENDL)JIL mrints the data on TI!. Then it

11 3 waits for another data racket, It does this wuntil it
12 ¢+ has received 3 messades and then exits.

13 ;

14 # This task sunchronizes with its sender throudgh an

13 i event flad,

16 H

17 i Assemble and task-build instructions?

18 ;

19 H MACRO/ZLIST/Z0OBJECT (RECVL LLEBILLy1IFROGHMACS/LIRB~3 $EX
20 H ~-+*RARY ydeviLufdIRECVI FIEX
21 H LINK/MAF RECV1yLEIL1y1IPROGSURS/LIBRARY
22 H
23 $ Install and run imstructions?! RECVI must be installed
24 # and run before running SENDL.
25 $ -
26 +MCALL  ROVDSCsEXITHESySENDESS Sustem macros §sEX
27 +MOALL  TYFEYDIRERR i Surrlied macros

- R
25 3

30 REUFF ¢ +BRLKW 15, ¥ Receive buffer

31 H
32 +ENARL  LSE i Enable local sumbol
33 3 hlocks
34 H
35 START: MOV *#3 RS ¥ Initislize messade
36 i counter
37 AGAINI SPND$S ¥ Susrend self untilfsEX
38 ¥ messade arrives
39 RCC 3% # Branch on directive ok
40 DIRERR <SUSFEND DIRECTIVE FAILED> § Disrlaw $sEX
41 i ¥ error messade and exit
42 i We det here when resumed bw SENDIL §3EX
43 342 RCVII$C  sREUFF # Receive from anuone

44 RrCC 5% # Branch on directive ok
45 DIRERR <RECEIVE DIRECTIVE FAILED IN "RECV1I":

46 y Digrlay error messadge
47 i and exit ’
48 i Successful receirt
49 5943 TYPE <IATA RECEIVED RBY "RECV1":> 5 Disrlay
=50 H data

39
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Using Directives for Intertask Communication

SOLUTION

TYFE *RBUFF+4, %26, ¢ Diserlaw deta sent by

¥ sender
DEC RS § Decrement messade

$ counter
BNE AGAIN § If not wet 0y det

¥ asnother messade
TYPE “"RECV1* HAS RECEIVED 3 MESSAGES AND WILL NOW EXIT>
EXIT$S F Exit after 3 messades
+END START

FROGRAM RECV1

FILE LEX41B.FTN

sunchronization

and then exits.

event flad.

aooaoaoooooooOoooaon

VIEX

Modified to use Susrend and Receive directives for

This task receives dats from LEX41A. Tt srints
the data on TIt., Then it waits
racket., It does this until it has received 3 messades

for another data

Thie task surnchronires with its sender through an

HIEX
HEX

Install and rum instructiorns?! LEX41R must be HTEX
installed under the name RECVL and run before running! TEX
LEX41a. PIEX
INTEGER RRUFF(1%) I Receive huffer
C
0o 100 I=1,3
10 CALL SUSEFNID (IDSW) ! Susrend until SENDL ! IMEX
C ' gends data and resumes
IF (Insw EQ. 2) GOT0 20 HHEX
TYFE Xy /SUSFEND DIRECTIVE FAILED. N8W = “,IDSW!IIEX
GOTO 1000
20 CALL RECEIV (syREUFFy»IDSW) ! Receive from angone
IF (IDnswWw .EQ. 1) GOTO 30
TYFE Xy 'RECEIVE DIRECTIVE FAILED IN *RECVL®.
1 ISW = “»yIDSW
GOTO 1000
30 TYFE Xy ‘DATA RECEIVED RY "RECV1*®:!~
WRITE (5y335) (RBUFF(K)sK=3y1%5)
35 FORMAT (7 “+13A2)
100 CONTINUE

TYFE %y’ "RECV1" HAS RECEIVED 3 MESSAGES AND

1 NOW EXIT”
1000 call EXIT
END

49
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Using Directives for Intertask Communication

SOLUTION

+TITLE RECV2
LIDENT 701/
+ENARL.  LC ¥ Enable lower case

FILE LEX42.MAC $iEX

Modified to disrlaw the sender task name in addition F3EX
to the dats $IEX

This task receives data from another task., It srints
the datay along with a2 headery on TI!., Then it waits
for another data rackety continuing this until it has
received 3 messades.

This task sunchronizes with its sender using RCST$.
Because of this suynchronizationy the tasks can be run
in any orderr with any relative rriorities.

Assemble and task build instructions?
*MACRQ/LIST/0BRJECTIRECVZ LRILLy1IFROGMACS/LIB-57EX
~=RARY sdev i LufdILEX42A s EX
»LINK/MAF RECV2,LEBIL11IFROGSURS/LIBRARY

Install armd rum instructions! RECV2 must bhe installed,

+MCALL  RCSTSCyRCVISCYEXITSS ¢+ Sustem macros
+MCALL  TYFEDIRERR ¥y Surrlied macros

RUFF + BLKW 15, Receive huffer

- %y

Now det the racket
Branch on directive ok

RCVD$C s RBUFF
ECC 6%

ASKNM: RBLKW 3 Buffer for task namessiEX
+ENARL  LSR # Enable local sumbol
¥ blocks
TART: MOV #3yRSG $ Set ur messade counter
ECEIV?: RCST$C »RRUFF 3 Receive from anyone
BCC 5% # Branch on directive ok
DIRERR <RECEIVE DIRECTIVE FAILED IN *"RECV2">
$ DNisrlay error messade
s and exit
Successful receirt or unstorred bw another task., First
check for unstorred after beind storredy in which case
we have to receive the dats
$2 CMF $NSW#IS.SET ¥ Were we storred due to
¥ no data
ENE 6% i If noty we have a data
§# racket
H
H

41
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Using Directives for Intertask Communication

SOLUTION

DIRERR <RECEIVE DIR FAILED AFTER "RECV2" UNSTOFFED:-
¢} Disrlay error messade

i and exit
y Convert task rname from Radix-50 to ASCII
6% MOV *TASKNMYRO i Address for convertediiEX
3 name : FiEX
MOV REBUFFyR1 $ Word to be convertedsiiEX
caLbL $CS5TA # Convert it FrEX
MOV RBUFF+2sR1 i Next word to be $FEX
i converted FiEX
CALL *CHTA # Convert it $sEX
- TYPE <DATA RECEIVED RY “RECV2Y!» 5 Diserlay text
TYFE *#TASKNM» #6 i Disrlaw task name $iEX
TYFE *RBUFF+4s%#26., $  and dats sent
3 Had to chandge SOR —~ too far for branch! FiEX
DEC RS i Decrement messade FiEX
¥ counter FIEX
REQ DONE ¥ Branch if done §iEX
JMF RECEIV # Receive adain if notsiEX
i wet 3 messades $FEX
DONE ¢ TYFE CU'RECV2" HAS RECEIVED 3 MESSAGES:-
TYFE <AND WILL NOW EXIT: § Ture exit messade
EXIT$S y Exit
+ENI START

oOoooooooOoooOToOooonn

FROGRAM RECV2
FILE LEX42.FTN HIEX

Modified to disrlay the sender task name in addition VI1EX
to the data HTEX

This task receives data from another task (e.dg. SEND2).
It rrints the datay aslong with 3 headery on TI!., Then
it waits for another date racketr continuing this

until it has received 3 messades.

This task sunchronizes with its sender wusinsg RCST.
Because of this sunchronizations the tasks cam be run
irn any ordery with ang relative sriorities.

Imstall and run instructions?! LEX42 must be installed!IEX
under the name RECV2, V"EX

42
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Using Directives for Intertask Communication

SOLUTION
C
INTEGER REBUFF(15) !
INTEGER DSWyISSET
INTEGER TASKNM(3) !
c !
DATA ISSET/2/ !
[
C
0o 100y I=1+3
CALL RCST(yRBUFFyIISW) !
IF (USW.GE.Q) GOTO S0
Ture Xy RECEIVE DIRECTIVE
1 DSW = ‘,[ISW !
GOTO 1000 !
C .

C Successful receirt or unstorred
C check for unstorred after beindg
C we have to receive the dazsta

0 IF (USW.NE.ISSET)Y GOTO 40

5
C
C
Cc
C Storred due to no datal

CALL RECEIV(sREUFFys»LSW)

IF (DSW.EQ.1) GOTO 40
TYFE Xy "RECEIVE DIRECTIVE

Receive buffer

Ruffer for ASCIIT

of task name
ISW code mrnemonic

form! 'EX
HEX

Receive from anuone

FAILED IN “"RECV2".
lisrlay error messade
and exit

First
case

bw another task.
storredy in which

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

I data rachket

! Now det the racket
AFTER

FATLED "RECV2"

LUNSTOFFED. DSW = ‘sLGW I Nisrlay error
GOTO 1000 ! messadge and exit
C Disrlaw data
460 CALL R30ASC (&6yRBUFFy TASKNM) HEX
TYFE 73y TASKNMy (RBUFF () » J=3+15) H1EX
75 FORMAT (/ DATA RECEIVED RBY “RECV2"1//1X«3 11EX
1A221Xy13A2) HEX
100 CONTINUE

C Have received 3 messades

TYFE Xy’ "RECV2" HAS RECEIVED 3 MESSAGES AND WILL
1 NOW EXIT

1000 Call EXIT PEMit
END

43



N OWNOD I

e

27

29
30
31

2

-~

33
34

35

IS TR TR P TR PO T L DI D DR T T T TR T 23 13

’
EU

»

a

H
8T

is

8]
+*

Using Directives for Intertask Communication

SOLUTION

+TITLE LEXA3A
+IDENT /017

+ENAERL LC § Enable lower case
FILE LEX43A.MAC $3EX
A second sender to RECV2Z
This task rromets at TI! 3 lime of text and sends the
data to task RECVZ for rrocessing. Sunchronizastion is
handled throusgh RECV2‘s stors bit. RECV2 will continue

to rum until it receives 3 messadges. RECV2 and LEX43A
maw be run in anw order.

Assemble and task build instructions?

MACRO/ZLIST LRIC1y1IFPROGHACS/LIBRARY sdevilufdllLEXA43A
LINK/MAF LEX43AyLBIL1y1IPROGSURS/LLIBRARY

Instaell and run instructionst! LEX43R must be imstalled
under the name RECV2

JMCALL  SDATSCYyUSTRSCYEXITS$S # Sustem macros
+MCALL  TYFEs INFUTsDIRERR ¢ Surrlied macros

FFER: +BLKE 26, i Send bhuffer

+JENABL. LSE Emable local sumbol

H
5 blocks

ART:?! TYFE STYPE A LINE OF TEXTy 26 CHARACTERS OR LESS»
i Disrlaw rromet
INFUT $RUFFER» %26, i Issue read
SDAT$C RECV2yBUFFER ¥ Queue data to RECV2
RCC 1% ¥ Branch on directive ok
DIRERR <UNARLE TO QUEUE DATA TO “RECVU2":
¥ lNisrlaw error messade
¥y and exit
: USTFP$C RECU2 3 Unmstor RECVU2
ECC 2% # Branch on directive ok
CHMF $NSWyHIE.ITS ¥ Isn’t he storred?
REQ 2% ¥ That‘s oky he‘ll rick
$ ur data when he '
¥ executes RCOGS
CMF $DSWL#IE.ACT # Is he not asctive?
EREQ 2% # If noty he’ll rick ur
¥ datas when activated
DIRERR <UNARBLE TO UNSTOF *RECV2":> §F Anyg other
¥ error is had
: EXIT$S y Exit

+END START
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Using Directives for Intertask Communication

SOLUTION

FROGRAM LEX43A

FILE LEX43A.FTN

A second sender task to send data to RECV2

This task rromets at TI! for a

the data to RECV2 for srocessing.

continue to run until it receives 3 messadges.

Sunchronization is handled throush RECV2 ‘s stop

RECV2 and LEX43A maw be run in

instructions?
RECV2,

Install and run
installed under the name

BYTE BUFFER(26) !
INTEGER DSW

REAL RECV2

DATA RECV2/S5RRECV2/ !
INTEGER IEITS»IEACT !
DATA IEITS,IEACT/-8+-7/

FIEX
HEX
lime of text and sends
The receiver will
bit.
any order,
LEX43R must be HEX
HIEX

Send buffer

Receiving task name
Error mnemonics

TYFE X»"TYFE A LINE OF TEXT» 26 CHARACTERS OR LESS’

READ (35»3) RUFFER
FORMAT (26A1)

CALL SENDC(RECV2yRUFFERy»DISW) !

IF (DSW.EQ.1) GOTOD 10

TYFE Xy "UNABLE TO QUEUE DATA TO

106U

CALL USTF(RECV2yDISW)
IF (DSW.EQR.1) GOTO 20
IF (DSW.EQ.IEITS) GOTO

1

!

20
!

!

!
IF <(NSW.EQ.IEACT) GOTO 20
!

!

TYFE X» "UNARLE TO UNSTOF
!
CALL EXIT !

END

45

Send data to RECV2

"RECV2*, DSW = -
Unstor RECV2

Eranch on directive ok
P Isn’t he storred?
That’s oky he’ll sick
ur data when he
executes RCNS$

! Is he not active? If
roty he’ll sick ur
data when activated

"RECV2", DNSW = ‘+DSW
Ang other error is
Exit

bad



Using Directives for Intertask Communication

SOLUTION

1 +TITLE RECV2

2 +ILENT /017

3 +ENAERL LC $¢ Enable lower case

4 H

o] i FILE LEX43E.MAC $sEX

é H

7 i Modified to recieve onlw from LEXA4A3A 3$3EX

g # NOTE? THE TASK WILL EXIT WITH A NO DATA QUEUED ERROR:FEX
4 # IF SEND2 SENDS DATA AND UNSTOFS THE TASK. MORE F3EX
10 # COMFLICATED CODING IS NEEDED TO HAVE THIS TASK $vEX
11 3 DISTINGUISH BETWEEN TASKS WHICH SEND DATA AND UNSTOPSPEX
12 i IT ssEX
13 H

14 H -

15 # This task receives data from another task. It rsrints

16 i the datar slong with a8 headery on TI¢t, Then it waits

17 i for another data rackety continuing this until it has

18 i received 3 messades.

19 ;
20 ¥ This task sunchronizes with its sender using RCST%.
21 # RBecause of this sunchronizations the tasks can be run
22 § in any ordery with any relative sriorities.
23 H
24 i Assemble and task-build instructions?

25 i
26 H *MACRO/LIST/0BJECTIRECV2 LEIL1y1IFROGMACS/ILIR-53EX
27 3 ~*RARY scdev i LufdILEXA3R $yEX
28 ; FLINK/MAF RECV2sLEBILLs 1IFROGSURS/LLIBRARY
29 ]
30 i Inmstall and run instructions! RECV2 (LEX43ER) must bhessEX
31 ¥ installed under the rname RECV2. $FEX
32 H .
33 +MCALL  RCSTSCYyRCVISCEXITSS ¢ Swustem macros
34 +MCALL  TYFPEsDIRERR i Surrlied macros
35 H
36 REBUFF ¢ +EBLKW 15. $ Receive bhuffer
37 H .
38 +ENARL LSE % Enable local symbol blocks
39 H .
40 START: MOV ¥32RS i Set ur messadge counter
41 RECEIV: RCST$C LEX43AyREBUFF i Receive Trom Just F3EX
42 + LEXA43A siEX
43 RCC 5% # Branch on directive ok
44 DIRERR <RECEIVE DIRECTIVE FAILED IN "RECV2":
45 i Disrlay error messade
446 i and exit

46
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Using Directives for Intertask Communication

Successful receirt or unstorred

SOLUTION

check for unstorred after beind
we have to receive the dasts

H CMF

ENE

RCVIISC
RCC
DIRERR

: TYFE

TYFE
SOR-

LEC
HEQ
JMF
NE:  TYPE

EXIT$S
+END

$0SWyHIS.SET

6%

LEXA43A»RBUFF
6%

«> > r wr W» 6>

“<RECEIVE DIR FAILED AFTER "RECV2" UNSTOFFED:

.
14

a

14

<DATA RECEIVED RY

#RBUFF+4 %26,
RGsRECEIV

- ey e e

RS
DONE
RECEIV

SYRECV2" HAS RECEIVED 3 MESSAGES AN

FROGRAM RECV2

FILE LEX43B.FTN

Modified to receive onlwy from
NOTE: TASK WILL
SEND2 SENDS DATA.

by another task. First
storredy in which case

Were we storred due to
no data

If roty we have a dats
racketl

Now get the racket

Eranch on directive ok

lisrlay error messade
and exit
"RECV2" - Nisrlay
text and

i data sent

[lecrement messade
counter. Receive adain
if haven’t received 3
wet ‘

a
y
a

14
a

PFEX
syEX
F3EX

i Ture exit
?

messade
§ Exit
‘START
LIEX
LEX43A IEX
EXIT WITH A NO DATA QUEUED ERROR IFVIEX
MORE COMFLICATED CORE IS NEEDREDR 11EX

TO CHECK FOR SEND2 SENDING DATA AND UNSTOFFING RECV21I1EX

This task receives data from
It erints the datar

arnother task (e.d. SEND2).,
along with a headery on TI!. Then

it waits for another dats rackety continuing this
until it has received 3 messades.

This task synchronizes with its sender using RCST.

Because of this swunchronizations

the tasks can be run

in any ordery with anw relative rriorities.,

Install and run instructions?

installed under the name RECV2.,

47
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Using Directives for Intertask Communication

SOLUTION

("
INTEGER RRUFF(13) ! Receive buffer
INTEGER NSWs ISSET
REAL TASKNM ! Task name arraw 1IEX
[IATA TASKNM /6RLEXA43A/ ' Task name in Radix-5011EX
LATA ISSET/2/ t DSW code mnemonic

C

C
00 100y 1I=1,3
CALL RCST(TASKNMsRBUFFsDISW) ! Receive from LEX43A
IF (DSW.GE.0) GOTO S0 ‘
Twure Xy RECEIVE DIRECTIVE FAILED IN "RECV2",
1 DSW = “»ISW I Disrlay error messade
GOTO 1000 ' and exit

c

C Successful receirt or unstorred by another task. First
C check for unstorred after being storredy in which case
C we have to receive the datls

S50 IF (DSW.NEISSET)Y GOTO 60 | Were we storred due
c ) toto no datas? IT not
C ! (NE)y we have a8
C I data racket
C Storred due to no data?
CALL RECEIV(TASKNMsREUFFy»IISW) ! Now get the !I1EX
C ! racket
IF (DSW.EQ.1) GOTO 60
TYFE X» 'RECEIVE DIRECTIVE FAILED AFTER "RECV2"
1UNSTOFFED. DSW = ‘yLSW I DNigrlay error
GOTDO 1000 I messadge and exit
C lisrlaw data
60 TYFE 75y (RBUFF(J)»J=3513)
75 FORMAT (7 DATA RECEIVED EBY "RECV2":7/1Xs13A2)
100 CONTINUE

C Have received 3 messades
TYFE Xy /*RECVZ2" HAS RECEIVED 3 MESSAGES AND WILL

1 NOW EXIT” ,
1000 CALL EXIT ! Esit
END
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Using Directives for Intertask Communication

SOLUTION

+TITLE SFAUWN
+IDENT /027

+ENARL  LC ¥ Enable lower case
File LEX44.MAC $iEX
This rrodgram srawns MCR...» rasses it 3 series of FsEX
command linesy waits for each to exity and s EX
disrlaus each command’s exit status. yPEX

Assemble and task-build instructions?

MACRO/LIST LEIL1y11FROGMACS/LIRRARY sdeviLufdil.EX44
LINK/MAF LEX44yLRIL1y1IFROGSURS/LIBRARY

W WP WP EE W S P WP W W W

JHMCALL  SFPUNSYEXITSSYyWTSESCQIOWES»QIOWSC
¢ Sustem macros

+MCALL DIRERR» IOERR Surrlied macros

- > ey

+NLIST BEX Inhibit listing of
binary extensions
CMDl 3 +ASCII "FPIF X.MAC/LI" ¥y Command line $3EX
LEN1 =, --CMD 1 3 Lensgth of command $IEX
CMD2: +ASCITI /ACT/ ssEX
LEN2 = ,~-CMD2 s FEX
CMD3: +ASCIT /TIM/ siEX
LEN3 = ,~CMD3 $IEX
SMES? +ASCIT  /SPAWN 1S STARTING AND WILL SFAWN/ FIEX
+ASCITI 7/ MCR COMMANDS/ # Startus messade ysEX
LLSMES =, -SMES ¥ Lendgth of messade
+EVEN
I0SE: +RBLKW 2 i I/0 status block
EXSTAT?! .RLKW 8. i Exit status block
CHMDTERL ! JWORD CMD1yLENL # Table indexing FIEX
+WORD CHMD2yLEN2 # MCR commands $SEX
+WORD CHMD3sLEN3 . s rEX
+WORD o] ¥ End of table $EX
SFAWN: SFUN# MCRssorvrrrs 1y y EXSTAT $7EX
BUFF? + BLKE 80. § Outrut messade buffer
$ Format string?
FMT? JASCIT /ZNSFAWN REFORTING: COMMANLD/ yiEX
JASCIZ  / COMPLETED. EXIT STATUS WAS ZXD.ZN/ $7EX
+EVEN

START: QIOWSC IO .WVEBsSy1y»I0SRy»-SMESyLSMESyA4A0
RCS ERR1D Branch on dir error
TSTR I0SE i Check for I/0 error
BLT ERR1I # Bramch on I/0 error

-
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Using Directives for Intertask Communication

GETCMD?

DONE ¢
# Error
ERR1D?
ERR1I?
ERR2?¢
ERR3?
ERRA4L?
ERR4TI:

SOLUTION

MOV #CMDTRL »R3 # R3 = command table 73EX
MOV *#SFAWNYR4 3 R4 =+ SPAWN DFR $iEX
MOV (R3)+9S.FUWCA(R4) 5 Set command address FiEX
REQ DIONE $# If Oy end of list yvEX
MOV (R3)++S.FUCL(R4) % Command lensith FiEX
DIRS R4 ¥ Seawn MCR.. . §EX
RCS ERR2 # Branch on dir error
WTSE$C 1 ¢ Wait for task to exit
BCS ERR3 # Branch on dir error
RIC #177400,EXSTAT § Clear high order bute

¢y of exit status
MOV #BUFF RO $ Set ur for $EDIMSG
MOV #FMTsR1 H -
MOV #EXSTATR2 H
CALL $EIMSG $ Edit status messade
QIOW$S #I0.WVEs#Sy#1yy%I0SEy y <#RBUFFsR1 #4005

i Disrlaw exit status
BCS ERRA4D # Branch on dir error
TOTR IOSE ¢+ Check for I/0 error
BLT ERRA4I # Rranch on 1I/0 error
ER GETCMD i Get next command FIEX
EXIT$S § Exit $PEX
handling code - # Disrlaw error messade and exit
DIRERR <ERROR WRITING STARTUF MESSAGE:
I0ERR #I0SEy “ERROR WRITING STARTUF TEXT:>
DIRERR <ERROR SFAWNING MCR> FSEX
DIRERR <“ERROR WAITING FOR EVENT FLAG>
NIRERR  <ERROR WRITING EXIT STATUS: $FEX
I0ERR *¥I0SEy “ERROR WRITING EXIT STATUS: §IEX
+END START :
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Using Directives for Intertask Communication

SOLUTION
1 FROGRAM SFWN
2 [
3 C File LEX44.,FTN
4 C
] C This srogram srFawns +..0CLy rasses it a3 series of 1EX
6 C command liness waits for each to exity and HIEX
7 C disrlags each command’s exit status. FTEX
8 C
9 C lata
10 INTEGER EXSTAT(8)FPLIST(6)11SUW
11 RYTE RUFF(80) ’
12 C Commands to be srawned? HIEX
13 C
14 C IR X.MAC VIEX
15 c SHOW TASKS/ACTIVE VIEX
16 Cc SHOW TIME HEX
17 C
18 REAL CMO(5»3) HIEX
19 DATA CMID/'DIR ‘s "X, MA»‘C’ y O y O »
20 1 ‘SHOW sy’ TAS Yy 'KS/A» ‘CTIV s E’ »
21 2 ‘SHOW y’ TIM‘»’E’ y O y O/ HEX
22 INTEGER LEN(3)
23 DATA LEN/2917»9/
24 C
25 REAL ICL.
26 DATA DCL/6R. .. 0CL/
27 C
28 ¢ Code
29 WRITE (S.15) I Write messade
30 15 FORMAT (’ SFAWN IS STARTING AND WILL SFPAWN 7y
31 1 ‘DCL COMMANDS /) HEX
32 N0 30s1I=1+3 :
33 CAl.LL. SFAWNCDCL sy » 1y yEXSTAT» »CMDC1s 1) s LENCID
34 1L o»ry s ISW) HIEX
35 b Srawn DCL
36 IF (NSW.L.T.0) GOTO 900 ! Eranch on dir error
37 CALL WAITFR(1,DSW) I Wait for task to exit
38 IF (DSW.LT.0) GOTO 210 ) RBramch on dir error
39 WRITE (S5,25) EXSTAT(1).AND."377 | Disrlaw low
40 ! hute of exit status
41 25 FORMAT (/ SFAWN REFORTING: COMMAND COMFLETED.‘y
42 1 7 EXIT STATUS WAS “»Ilsy7+’)
43 30 CONTINUE
44 CALL EXIT I Exit
45 C Error handling code
46 200 TYFE Xy ERROR SFAWNING DCL. DSW = ‘,y05W
47 GOTO 1000
48 210 TYFE Xy ERROR WAITING FOR EVENT FLAG. DSW = 708U
49 1000 CALL EXIT
S50 END
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Using Directives for Intertask Communication

SOLUTION

+TITLE LEXA4A5A
+IDENT /017
+ENARL LC 3y Emable lower case

File LEX45A.MAC

Solution to Module 45 Lab Exercise 5 ~ Fart Ay rarent
task

Task srawns LEX45R and rerorts status of that task.
Sunchronization is through an AST routine.

+GLOBL  $EDMSG

+MCALL  CLEF$>WTSE$C)SPFWUNSCYyEXIT$S»QI0WS»DIRS
+MCALL  SETF$CyCNCT$C»ASTX$SyQIOWSCy ABRTSC
+MCALL DIRERR

o QIOWS IO WVEBsS 29y y s OUTBUF »0+40> § Set mud
$  lendgth later

EF? CLEF$% 1

$EDMSG ardument block?

MARG: WORD OFEMST y =x» QFEMST or OFEXIT
ATUSE +BLKW 8. i Offsering status block
G: +ASCIZ /OFFSFRING %I, STATUS = ZDEN/

EMST: .ASCIZ /EMITTED STATUS/
EXIT: .ASCIZ /EXITED/ :

TRUF?: +EBLKE 200,
+EVEN
+ENARLE L.SE

ART: MOV #QI0yR4 § R4 => QI0OWS DFR
OIRS *CLEF 3 CLEF 15 used to swnch

$ with AST routine

BCS - ERRI
SFUNSC * LEX45Eyy vy » »ASTRTNYSTATUS ¢ Srawn LEX435ER
ECS ERR2

: WTSE$C 1 i Wait until AST occurs

E ¥y and AST routinme sets
4 y flag

EBCS ERR3
MOV FOUTRUF sy RO $ RO = $EDMSG outeut
MoV #MOGyR1 3 R1 = $EIMSG inrput
MOV *EDMARGyR2 i R2 =» $EDMSG arduments
MOVE STATUS YRS ¥ Extend sidnm on status
MOV R5y8TATUS 3 butes slso keer in RS
EMI 2% $ Mirmus values mean EMST
MOV FOFEXITyEIMARG 5 »= O means EXIT

: CALL. $ENMSG
MOV R1»Q.IOFL+2(R4) 7 Load message lendgth
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Using Directives for Intertask Communication.

SOLUTION
IIRS R4 # QI0WS to TI:
RCS ERR4
TST RS # Nid offsering exit?
RGE 3¢ i Yes
IIRS *CLEF # No, Clear EF 1 adain
BCS ERRS
ER 1% P oWait
k.3 34 - EXIT$S # Once offsering exitsy
b4

s0 should rarent

ERR1: DIRERR +<ERROR ON INITIAL CLEFS$>
ERR22 DIRERR <ERROR SFAWNING LEX45R>
ERR3: DIRERR <ERROR ON WTSE$C>
ERR4: DIRERR <ERROR ON QIOW$>:
ERRS: DIRERR <ERROR ON CLEF$>

AST routiner entered when offsering emits status

(nedative status value) or exits (rositive status
value)

s wr € W

a

14

ASTRTN?: SETF$C 1 i Auwalern main code
BrCS ERRS ) :
CMF $NSWy#IS.SET i If sety main code is

¥ not readus get
REQ OVRRUN ¢ We've been overrun
TST - STATUS ¥ Has offsering exited?
BGE 4% ¥ It sor don't try to-
‘ ¢  reconnect

CNCT$C LEXA5Rs yASTRTNYSTATUS
BCS ERR7

443 T8T (SF)>+ ¥ Clean ur stack from AST
ASTX$S # Let main code run

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

> Er W er

14

OVRNMS: LASCII /S8STATUS RECEIVED BEFORE READY. /
+ASCII / ABORTING BOTH TASKS./

OUVRNML. =" . —0OVRNMS '

+EVEN

; B

OVRRUN? QIOW$C TO.WVEByS5»3s s SOVRNMSy OVRNML » 40>
ARRT$C LEXASE i Abort offsering
RCS ERRS8 :
EXIT$S % Exit this task

a

4 . .
ERR&: . DIRERR <ERROR FROM SETF$ IN AST ROUTINE:
ERR7 ¢ DIRERR <ERROR CONNECTING TO OFFSFRING:
ERRS? DIRERR <ERROR ABORTING OFFSPRING:

+ENID START
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Using Directives for Intertask Communication

SOLUTION

FROGRAM LEX45A

E

File LEX45A.FTN

Solution to Module 4y lLab Exercise S ~ Fart Ay rarent
task ’

Task srawns LEX4SE and rerorts status of that task.
Negative status values are used when emitting status,
rositive values when exiting.

Sunchronization is throudgh an event flad,

coooaoonoooaoaoaoo

REAL LEXA4SE
DATA LLEX45R/6RLEXASER/
INTEGER STATUS(8),D%GW
c
C Srawn LEXAGER?
CALL SFAWN (LEXASRByys» 1y sySTATUSy s » v 2 DGW)
IF (DSW.LT.0) 6OTO 900

10 CALL WAITFR(1yDISW) b Wait until EXIT or
c I EMIT STATUS ocours

IF (DSW.LT.0) GOTO 910
IF (STATUS(1L).GE.0) GOTO 20 ! Offserindg exited

C ! Emitted status!?
TYFE 195s8TATUS(1).0R."177400 ! DNisrlaw statusy
C ' ned sign extended
(™ I to dget rned value
1% FORMAT (¢’ OFFSFRING EMITTED STATUS. STATUS = ‘y

1147)
CALL CNCT (LEX45Rs1ysSTATUSy»DISW) ! Reconnect
IF (DSW.LT.0) GOTO 920

GOTO 10 I Wait for mext status
(™
C Offsering exited:?
C
20 TYFE 2G+STATUSCL) JANLD, "377
25 FORMAT (7 OFFSFRING EXITED., STATUS = ‘y14/)
CALL EXIT ! Once offsering exitss
C ! g0 should rarent
c .
?00 TYFE Xy ERROR SFAWNING LEX4SE. DSW = ‘,0SW
GOTO 1000
?10 TYFE Xy ERROR ON WAITFR. DSW = ‘y0LSW
GOTO 1000
20 TYPE %y’ ERROR CONNECTING TO OFFSPRING, DSW = ‘4
1nsu .
1000 CALL EXIT
END
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Using Directives for Intertask Communication

SOLUTION

+TITLE LEXASE
+IDENT /01/

+ENARL  LC # Enable lower case

+

File LEXASER.MAC

Solution to Module 4y Lab Exercise 9 - Fart Ry

'offsprins‘task

It emits 38 nedgative
after 30 seconds

srawned bw LEX45A.
then exits

This task is
status everw 9 secondss
(6 emitsy then an exit).

If an emit status fails because this taesk was not

connected to the rarenty another emit status will bhe
tried 5 seconds later. Two consecutive failures cause
this task to exit with an error messadge.

WP WP WG Wr € WE N> € W VP WP M G e W WF e

This task must be installed under task name LEX45ER,
+MCALL  EMOTHS»QI0WSCryWTSESCyMRKTSCyEXITSS
LMCALL  DIRERR
y
NCNCT:  ASCIT  ZLEXA45E NOT CONNECTED TO ANY PARENT/
BYTE 15912
LASCTIT  ZWILL TRY AGAIN IN S SECONDS/
NCNCTL. = ,=NCNCT
+EVEN
; .
START: CLR RO # RO = exit status
CLR R1 # R1L = 0 means last
# attemst to emit status
y suceeded, RO < 0 means
i it failed because we
¥ were not connected
MOV #69R3 i R3 = number of emits
i wet to be issued
EMST neEcC R3 3 Set timer (adgain)?
BMI EXIT # Nor Jdust exit
MRKTSC 1,592 i Set timer for 35 seconds
RCS ERR1
nEC RO ¢ Use status < 0 when
¥ oemittins
EMST$S +RO ¥ Emit to rarent
BCS 1% i Failed, Whu?
CLR R1 ¢ Note success
ER WAIT ¥ Wait for 5§ secs to rass
143 CMF $DNSWLHIELITS $i Failed because not
¥ connected?
BNE ERR2 # Ang other reasony euit
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Using Directives for Intertask Communication

SOLUTION
TST R1 3 Failed last time too?
EMI ERR2 i Then H#ive up
DEC Rl i Else note we failed this
¥y time ’
i And announce the
3y rroblem?
QIOWSC TO.WVEByS»2yry s NONCT s NCNCTL » 40
BCS ERR3
i And trwy adgain in § secs
ITs WTSESC 1 $ Wait for S secs to rass
RCS ERR4
ER EMST .
Ir: EXIT$S § Exit (with success)

Lirective errors

ERR1? DIRERR <ERROR ON MRKT$C:

ERR2¢ DIRERR
ERR33 DIRERR
ERR42 DIRERR

=

(?:‘.‘;O.";Oi";

RROR EMITTING TO FPARENT:
<ERROR ON QIOWS$C:
<ERROR ON WTSES$C:
+END START

FROGRAM LEXASE
File LEX4SE.FTN

Solution to Module 4y lLab Exercise I - Fart Ry
offsrring task

This task is srawned by LEX45A., It emits a8 negative

status every 9 secondsy then exits after 30 seconds

(6 emitsy then an exit),

If an emit ststus fails because this task was not
connected to the rarents another emit status will be
tried % seconds later., Two consecutive failures cause
this task to exit with an error messadge.

This task must be installed under task name LEX4S5R,
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Using Directives for Intertask Communication

SOLUTION
19 C
20 INTEGER DSWsIEITS
21 DATA TEITS/-8/ ' Error mnemonic
22 LOGICAL X1 ERLAST I Flag if last EMST
23 C . I failed because we were
24 C ' not connected
25 [DATA ERLAST/.FALSE./
26 [
27 DO S0»1I=1+6 ! Issue & EMSTs
28 CALL MARK (1:S5,2y05W) ! Set timer for 9 seconds
29 IF (ISW.LT.0) GOTO 900
30 CALL EMST(y (1) sDSW) b Emit to rarent
31 IF (OSW.LT.0) GOTO 20 ! Failed, Whu?
32 ERLAST = .FALSE. I Note success
33 GOTO 30 I Wait for 9 secs to rass
34 20 IF (DSW.NELIEITS) GOTO 9210 ! Failed for reason
35 Cc I other than not
36 C o connected
37 IF (ERLAST) GOTO 9210 Failed last time too?
38 C Then dive ur.,

!
!
39 ERLAST = ,TRUE. I Else note we failed
!
!
!

40 this time

41 C And announce the

42 C rroblem:d

43 TYFE 25

44 25 FORMAT (/LEX45EB NOT CONNECTEI' TO ANY FARENT‘/
45 1 “WILL TRY AGAIN IN S SECONDS’)

46 C b oAnd trg adain in 3 secs
47 30 CALL WAITFR(1s08W) ! Wait for 9 secs to rass
48 IF (DSW.LT.0) GOTO 920

49 50 CONTINUE

1¢) CALL EXIT P Exit (with success)
51 C

52 C Directive errors

53 Cc

Y4 200 TYFE Xy ERROR ON MRKT. [SW = 7 :II8W

59 GOTO 1000

56 210 TYFPE Xy "ERROR EMITTING TO FPARENT. DSW = ‘yDSW
57 GOTO 1000

o8 P20 TYFE Xy 'ERROR ON WAITFR. DSW = /,08W

59 1000 CALL EXIT

60 ENI
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Memory Management Concepts
TEST/EXERCISE

Write 'M' if the statement applies to mapped systems, 'U' |if
it applies to wunmapped systems, or 'M,U' if it applies to
both.

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

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

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

d. Detection of memory protection violations.

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

f. Virtual address limit of 32K words.

Fill in the headings and the missing values in Figure 1.
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MEMORY

ADDRESSES
160000 | COMMON
8K WORDS
100000 UNUSED
60000
20000 | TASK
7K WORDS
0
Figure 1

PAR
VALUES

013422

000000

000000

000000

012736

Virtual Addresses, APRs and Physical Addresses
in a Mapped System

MEMORY ADDRESSES
COMMON
TASK
01253600

TK-7751
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2.

Memory Management Concepts
SOLUTION

Write 'M' if the statement applies to mapped systems, 'U' if
it applies to wunmapped systems, or 'M,U' if it applies to
both. i

U a. Physical addresses up to 32K words accessible with
16-bit addressing. (M is also acceptable since 32K

words is the limit of 16-bit addressing even on a
mapped system.)

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

M c¢. Program relocation 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 £. 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
- ~
013622
160000 | COMMON 7
8K WORDS 013422
140000 — _8
000000 ~
120000 5
000000
100000 4
000000
60000 3
000000 /
40000 2
- 012736
7K WORDS 012536 Ve
0 0
Figure 1

in a Mapped System

PHYSICAL PHYSICAL
MEMORY ADDRESSES
COMMON
01342200
TASK
01253600

Virtual Addresses, APRs and Physical Addresses

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, G1,

compile each one.

H1l,  and H2. Assemble or

Task-build and run the task without overlays. Obtain a map.

Task-build and run the task with all disk-resident overlays.

Obtain a map.

Task-build and run the task with all memory-resident overlays.

Obtain a map.
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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 Virtual
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 Gl
Gl RUNNING

MAIN CALLING SUBROUTINE H1
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
for a possible overlay structure for the task.

MEMORY ALLOCATION

OVERLAY TREE DIAGRAM
G1 H1 H2
| l G1 H1 | H2
G H
G H
MAIN
MAIN

TK-7744
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Overlaying Techniques

SOLUTION
+TITLE MAIN
+IDENT /017
+ENARLE LC ¢ Emable lower case

File LEX6A.MAC

Mainline routine for Module 6y Lab Exercises 1-6.
Illustrate differenlt overlaws and their effects.

ey
COTNIWUD G-
w wr e > e e

«GLOEBL.  GyH1sH $ Subroutines called

11 +MCALL QIOWSCYyEXITSS
12 +MCALL  DIRERR

13 ]

14 ¥ Messades

15 H

16 CoMS S +ASCIT  /7MAIN CALLING SUEBROUTINE G/
17 CGML. = -CGMS

18 CHIMGST  .ASCII /MAIN CALLING SUBROUTINE HLl/
19 CHIML. = .-CHIMS

20 CHMS ¢ +ASCITI  /MAIN CALLING SUBROUTINE H/

21 CHML. = +-CHMS

22 EXMS ¢ +ASCITI /MAIN EXITING/

23 EXML = .~EXMS

24 +EVEN

25 t .

26 i For each routiney ture messadge then call routine
27 $

28 START! QIOWSC I0WVUB»Sylyyy sy COGMSyCGML » 40
29 ECS I0FAIL

30 caLl. G

31 QIOWSC IJTO.WVRySylyyyyCHIMSyCHIML »40
32 BCS I0FAIL

33 cal.l. Hi1

34 QIOWSC TO.WVUEsSylyyy v CHMSyCHML y40:
35 RCS IOFAIL

36 CALL H

37 QIOWSC TOJWVE»Seylrry vy TEXMSyEXML.v40:
38 EXIT$S

39 IOFATILY: DIRERR <ERROR ON QIO TO TERMINAL:-

40 +END START
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Overlaying Techniques

SOLUTION

FROGRAM MAIN

¢
C File LEX&6A.FTN
C
C Mainline routine for Module éy Lab Exercises 1-6.
C Illustrate different overlaus and their effects.
C
C For esch routiner ture messade then call routine
C
TYFE Xy 'MAIN CALLING SUBROQUTINE G”
CALL G
TYFE X¢‘MAIN CALLING SUBROUTINE H1-’
cal.L H1
TYFE Xy "MAIN CALLING SUBROUTINE H’
CALL H
TYFE Xy “MAIN EXITING”
cAaLL EXIT
END
LTITLE G
JIDENT /017
+ENARL  LC $ Enable lower case
¥
3 File LEX6E.MAC
H
# Subroutine for Module 6y Lab Exercises 1-6é6.
# Illustrate different overlawss and their effects.
H
+GLORL G1 ¢ Subroutine called
+GLORL IOFAIL # Error routine
+MCALL  QIOQUSC
H
¥ Messades
H
CGIMS:  +ASCITI /G CALLING SUBROUTINE G1/
COIML = .~-CG1MS :
+EVEN
;
i Ture messadge therm call routine
H
Gt QIOWSE TOWUBySy1lrryyCOIMSYyCGIML Y40
BCS ERROR
CALL Gl
RETURN
ERROR:  UMF I0FAIL
+END
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Overlaying Techniques

SOLUTION

1 SURROQUTINE G

2 C

3 C File LEX&ER.FTN

4 C

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

8 C Ture messade thenrn call routine

@ C
10 TYFE X»/0G CALLING SUBROUTINE G1°
11 caLl Gl
12 RETURN
13 ' ENI

LTITLE Gl
INENT 701/ :
+ENARL  LC ¥ Emable lower case

File LEX6C.MAC

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

-
SV O NS GDOIR-
> Wr > T> W> e8>

+GBLORL  IOFAIL ¥ Ervor routine

11 JMCALL  QIOWSC
12 ]

13 i Messades

14 $

15 GIRUN: JASCII /61 RUNNING/
14 GIRUNL = ,~G1RUN

17 +EVEN

18 H

19 i Ture messade then return

20 H

21 Gliz2 QIOWSC TO0.WVURB»ySylyryyGIRUN»GIRUNL. v 40>
22 RCS ERROR

23 RETURN

24 ERROR S  JUMF I0FAIL

2% +END
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Overlaying Techniques

SOLUTION

1 SUBROUTINE 61

2 G

3 C File LEX&6C.FTN

4 [

o] C Subroutine fTor Module 6y Lab Exercises 1-6.

6 C Illustrate different overlaws and their effects.

7 C

8 C Ture messadge then return

@ C

10 TYFE Xs’G1l RUNNING-

11 RETURN

12 END

1 JTITLE M

2 SIDENT 701/

3 JENARL LG 3 Enable lower case

4 $ :

5 v File LEX6N.MAC
; .
3 Subroutine for Module 6y Lab Exercises 1-6.
3 Illustrate different overlaws and their effects.
; ,

+GLOBL  MHisH2 3 Subroutines called
LGLOBL  I0FAIL . $ Error routine
LMCALL  QIOWSC

T
CSONDTIUDNINEFEOLYTND
- ‘ea> @

Messasies

CHIMS: LJASCII /H CALLING SURROUTINE H1/
CHIML = .-CHIMS
CH2MSS  JASCIT  /H CALLING SURBROUTINE H2/
CH2ML. = .~CH2MS

20 JEVEN

21 3

22 i Ture messade then call routine

23 ]

24 Hts QIOWSC TOLWVEBySelyyy sy SCHIMSYyCHIML » 40
25 BCS ERROR

26 calL H1

27 - QIOWsC I0WURsSylsyr s <CH2MSy CH2ML » 40>
28 ECS ERROR

29 cAaLlL. H2

30 RETURN

31 ERROR:  JMF IOFATL

32 LEND
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Overlaying Techniques

SOLUTION

1 SUBROUTINE H

2 (™

3 C File LEX&D.FTN

4 (™

5 C Subroutine for Module 6y Lab Exercises 1-6.

é C Illustrate different overlaws and their effects.
7 C

8 C Ture messade then call routine

9 Cc
10 TYFE Xs’H CALLING SURBROUTINE H1°
11 CaLl. H1
12 TYFE X»’H CALLING SURROUTINE H2
13 CALL H2
14 RETURN
15 END

1 +TITLE H1

2 +JIDENT  /01/

3 +ENARL  LC # Enable lower case
4 ;

<] vy File LEX&E .MAC

b H

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

8 # Illustrate different overlaus amd their effects.
4 H

10 +GLORL  TOFAIL ¥ Error routine

11 JMOCALL  QIOWSC
12 ;

13 ¢ Messades
14 ¥

15 HIRUN:  LASCII  /HL RUNNING/
16 HIRUNL = ~-HIRUN

17 +EVEN

18 ;

19 v Ture messadge then return

20 b

21 MLt QIOWST IT0.WUEBySvylysry sy HIRUNyHLIRUNL 240
22 RCS ERROR

23 RETURN

24 ERROR?  JMF IOFAIL

29 +END
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Overlaying Techniques

SOLUTION

SUBROUTINE H1
File LEX6E.FTN

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

Ture messade then return

oooocaon

TYFPE Xy H1l RUNNING”
RETURN
ENID

+TITLE H2
+IDENT /017
+ENARL LT # Enable lower case

File LEX6F.MAC

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

@ s e b W er

+GLORL.  TOFATIL $ Evror routine
+MCALL  QIOWSC

Messades

> wr @

H2RUN?  JASCII /H2 RUNNING/
H2RUNL, = +~H2RUN
+EVEN

Ture messadge then return

> . e

Hat QIOW$C TIO0.WURsSylyry sy H2RUNsH2RUNL 40
RCS ERROR
RETURN

ERROR:  JMF I0FAIL
+END

SUERROUTINE H2
C
C File LEX6F.FTN
C
C Subroutine for Module 65 Lab Exercises 1-6.
C Illustrate different overlauws and their effects.

C
C Ture messadge then return
C
TYFE Xy ‘H2 RUNNING’
RETURN
ENI
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Overlaying Techniques

SOLUTION

Module &y Lab Exercise 3
Task-buildg command to build MACRO-11 without overlasus

LINK/MAF LEX6AsLEX6ByLEX6CY LEX6Dy LEXSE s LEX6F 5 —
~*LBIDLy LIPROGSURS/LIBRARY

LEX&A = MAIN
LEXSE = G
= 1
H
H1
H2

Module 6y Lab Exercise 3

Task-build command to build FORTRAN with rno overlaus
SLINK/MAF LEXSArLEXSRyLEXOCyLEXODy LEXSE v LEXSGF vy~
-+LBICLy 1IFAFOQOTS/ILIRRARY

LEX6A = MAIN

LEX6R = G

LEX&C = 61

LEXé6D = H

LEX6E = Hi

LEX&F = H2
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Overlaying TeChniqués

SOLUTION

Exercise 4

LO0L File for building MACRO-11 with 31l disk resident

¥ Module &y Lab
H
i overlaus
+ROQT
JVRH? +FCTR
§
i LEX&A = MAIN
§ LEX&R = O
y LEX&6C = G1
¢OLEXSD = H
POLEXSE = HI1
i OLEXAF = H2
< END
§ Module &6y Lab
H
i L0DL file for
¥ overlaus
+ROOT
HSEGS: +FCTR
FLIRS . +FCTR
]
i LEX6A = MAIN
3 LEX6R = G
i LEX&6C = G121
s LEX6D = H
i LEX6E = HI
i LEX6F = H2
+ END
§ Module é» Lab
H]
5 +00L file for
i overlaus
¢
(OVRH?: +FCTR
; LEX6A = MAIN
3 LEX6R = G
i LEXAC = 61
POLEXSD = H
P LEXSOE = HIi
i LEX&F = H2
]
+END

LEX6A~FROGSUBS/LE~ (LEX6E-LEX4C y DURH)
LEX6D~(LEXGEy LEX6F)

Exercise 4
building FORTRAN with 2ll disk-resident

LEX6A-FLIB-X(LEXAB~LEX6C~-FLIEyHSEGS)

CLEXOD-FLIB- (LEXSE-FLIRyLEXO6F-FLIEB)

LEICLy1AF4POTS/LE

Exercise 5

MACRO~11 with all memoruy-resident

LEX6A-FROGSURS/LE-X! (LEXSR-LEXSCy OVRH)
LEX6D-1 (LEX&E» LEX&F)
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¢ Module & lLab
i
i 00l file for
H

+ROOQT
HSEGS: +FCTR
FIL.LIR? +FCTR
]
i LEX6A = MAIN
i LEX6R = G
i LEX&4C = (1
$ LEX6D = H
i LEX6E = Hi1
i LEX6F =H2
H

LTI TP eY

+ROOT
OURH?: +FCTR
§
¢t LEXSA =MAIN
i LEXGR = G
v LEX6C = G1
s LEX6D = H
i LEX6E = H1
§FOLEXOF = H2
H

JEND
¢ Module 6y Lab
H
# J0DL Ffile for
§ memoruy-residetn
¥

+ROOT
HSEGS: +FCTR
FIl.IR? +FCTR
$
§ LEX6A = MAIN
y LEX6R = 6
i LEX&6C = 61
i LEX6D = H
i LEX6FE = HI1
i LEX6F = H2
]

* ENIJ

Module &y lLab

L00L file for
disk-resident

Overlaying Techniques

SOLUTION

Exercise 39

FORTRAN with 3811 memorgu-resident overlaus

LEX6A-FLIR-X! (LEX6R-LEXSC~-FLIRByHSEGS)
LEXSD—-FLIEB-! (LEXSE-FLIByLEX&F-FLLIR)
LEIL1y1IFAFOTS/LR

Exercise 6

MACRO~-11 with some memoru-residents
overlaus

LEX&6A-FROGSURS/LE~-X! (LEXSB-LEX&4Cy OVRH)
LEX&6D~(LEXGE s LEX&F)

some.

Exercise &

FORTRAN with some disk-residents
overlaus

some

LEX&A-FIL.IR~X! (LEX6R~-LEX6C~FLIRyHSEGS)
LEXOD~FLIRB-(LEX6E~FLIRyLEX6F-FLIR)
LEIL1L»1IFAFOTS/LE
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Overlaying Techniques

SOLUTION

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 Answers will vary depending on
Overlays students' particular solution.

All
Memory-Resident
Overlays

Disk-Resident
and Memory-
Resident
Overlays

Module by Lab Exercise 8

+ODL file in MACRO-11 to rlace TOTAL in an overlaw
segmert .
All overlaus are disk-resident

+ROOT MAIN-X(A-C(JOR1 » JOERXX)y B+ TOTAL)

+END

-, '@y @ '@ cwn

Module &y lLab Exercise 8

o0l file in FORTRAN to rlace TOTAL in am overlaw
sedment.
All overlauws are disk-resident

+ROOT MAIN~FILIB-X{(OVRA+E~-FLIBy TOTAL~FL.IE)
(VRA? +FCTR A~FLIB~C(JORL-FLIRy JOBRXX~FLIR)}
FLIE? +FCTR LEIL1s1IF4FOTS/LLE
+END

-r Cr W ¢ e
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Overlaying Techniques

SOLUTION

1 +TITLE MAIN

2 + IDENT  /0L/

3 +ENARL  LC # Enable lower case

4 i+

9 i FILE LEXé69A.MAC FyEX

6 ¥

7 3 Modified to call RTOTAL to disrlay the running $3EX

8 y total after each call to A $FEX

@ H

10 i This rrodram rrints 2 messade and then calls

11 i subroutine A. Subroutine A asks whether to rerform Jdob
12 3 1 or dob 2, It then calls either subroutine JORL or
13 i JOR2 which rerforms the dob and disrlaus the results.
14 3 MAIN thern calls subroutine R. Subroutine B diserlaus 3
135 ¥ messadge and exits. MAIN then calls subroutime A 3

16 i more timesy keering a drand total of the orerations.
17 i Finallwy it disrlaus the dgrand total and exits.

18 H

19 ¢+ Task-build instructions! Use LEX69A,.0DL as the inrutsisEX
20 i file.
21 $ -

22 SMCALL QIOWSCYyEXIT$S,QI0WES 5 Surrlied macoros
23 +NLIST BEX # Lo not list binary

24 ¥y extensions

25 + BLKW 1024.%4 i Leave srace to make
26 ¢ segment larder

27 MESL?: +ASCITI  /THE MAIN SEGMENT IS RUNNING AND WILL/
28 +ASCII 7/ CALL A/

29 LMESL1=,~-MES1

30 MES2: +ASCIT  /THE MAIN SEGMENT W1LL NOW CALL R/

31 LMESD =,-MES2 '

2 MESZ?: +ASCIT  /THE MAIN SEGMENT WILL NOW CALL A/

33 LMES3 =,-MES3

34 MEG4: SASCIT  /THE MAIN SEGMENT WILL NOW CALL TOTAL/
35 L.MES4 =,-MES4

34 MESSS +ASCIT  /THE MAIN SEGMENT WILL NOW EXIT/

37 LMESS =,~MESS )

38 JPSECT  OTHER DsGRLYyDVRYRELYRW # FSECT for dats
39 13 +WORD 5 i lat orerand

40 +WORD or i address of oreration
41 § in ASCII

42 OF23 +WORD 2 $ 2nd orerand

43 ANS +BLKW 1 # Answer to oreration
44

45 +FSECT $ Rack to bhlanmk FSECT
46 +EVEN ¢+ Move to word boundarw
47 TOT? +UWORD 0 ¢ Total

48 OFis +BLKE 1 $ Orerand in ASCII

49 +EVEN # Move to word bhoundarw
S0
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Overlaying Techniques

SOLUTION

START?: QIOWSC TO.WVEsSylyysy s <MESIYLMESL1s40> jWrite MESI1

»

14

CALL A § Call subroutine A

Cal.L RTOTAL i Call routine to § EX
i disrlaw runnindg $FEX
i total s PEX

QIOWSC IO0WUEBsSelyyy sy MES2/LMES2y40> sWrite MES?2

cAaLL ‘R $ Call subroutine R

Set ur for loor : '
MOy *3rR4 3 Counter

LOOF: QIOW$EC TOWVUR,Sslsy sy IMES3sLMES3,40> § Write MES3

oooOaoOoOoooOooOaGoODo

aoaoaon

CLR ANS # Clear answer in case
of no oreration
CALL A Call subroutine A

cALL RTOTAL Call routine to
disrlay running
total E]
lecrement counter and
loos back until done
"G40 1.MESA4940: § Write MES4

> W e
> @y as

EX
EX
EX

SOR R4y 0OF

IT] s €3 ‘@» W Gr W2 W

QAIOWSEC . 10 WVUERsEslyry M

cAaLL TOTAL # Call routine to
¢ disrlay sgrand total
QIOWSC TO.WVEsSrlyyry TMESS/LMESS»40r 7 Write MESS
EXIT$S i Exit
+END START
FROGRAM MAIN
FILE LEX&?Q;FTN ‘ ' HIEX

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

This rrodram srints 3 messade and then caslls subroutine
A. Subroutine A asks whether to rerform Jdob 1 or Jdob 2.F
It then calls either subroutine JOB1 or JOR2 which
rerforms the oreration and disrlavs the results. MAIN
ther calls subroutine B which disrlaws 8 messade. MAIN
then calls subroutine A 3 more timesy keering a drand
total of the orerations. Finalluy it disrlauws the

grand total and exits,.

Task-huild instructions! Use LEX69A4.0DL. as the input! EX

file for RTOTAL in the root. Use LEX69R.0DL as the HEX
inrut file for RTOTAL in the best overlaw sedment HIEX
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37
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43
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47
48
49
50

51
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Overlaying Techniques

SOLUTION

COMPLEX DUMMY(1024) ! Leave srace to make
I sedment larder

COMMON /OTHER/OF1s0Fy0OF2sANS

INTEGER OF1s0FPy0OF2yANS

DATA OFLsQF2/5.2/

COMMON /TOTCOM/TOT

INTEGER TOT ! Total

TYFE %y ’THE MAIN SEGMENT IS RUNNING AND WILL

1CALL A’

CaLL A I Call subroutine A

CALL RTOTAL ! Call subroutine HEX
I RTOTAL to disrlaw!lEX
' running total HEX

TYFE X»/THE MAIN SEGMENT WILL NOW CALL R/

CallL k I Call subroutine R

ne 10y I=1,3
TYFE Xy ‘THE MAIN SEGMENT WILL NOW CALL A“
ANG = O P Clear answer in case
' of no oreration
CALL A I Call subroutine A
CALL RTOTAL ! Call subroutine HEX
! RTOTAL to disrlauw!lEX
P othe rumning total! 1EX
TYFE Xy /THE MAIN SEGMENT WILL CALL TOTAL‘
CALL TOTALCTOT) I Call routine to
I digelag grand total
TYFE Xy /THE MAIN SEGMENT WILL NOW EXIT’
caLl. EXIT ! EXIT
END
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Overlaying Techniques

SOLUTION

+TITLE RTOTAL
+IDENT /017

+ENARL LC Enable lower case

€

FILE LEX69E.MAC

Subroutine to rrint the rumning total

. er W e ‘e

SMCALL  QI0OWS$S P Extermnal sustem macros
+NLIST REX # Do rnot list binaryg
¥ extensions
RTOFMT: +JASCIZ /THE TOTAL S0 FAR IS ZD./ #Format string
RTOTBF ! +BLKR 100, i Outrut buffer
+EVEN
+NLIST REX 7 List binarw extensions
RTOTAL ¢ $ MOV FRTOTEF s RO i Set ur for SEDMSG
MOV FRTOFMTyR1 §
MOV #TOTYR2 H
cal.L $EIMSG i Edit messade
QIOW$S #T0. WUEBs¥5s&lyryy vy THERTOTRF yR1y£40
P Frimt it
RETURN
+END

SUBROUTINE RTOTAL
FILE LEX&PE.FTN

Subroutine to srint the rumning total

aoooOn

COMMON /TOTCOM/TOT

INTEGER TOT

TYFE S»TOT

FORMAT (/ THE TOTAL S0 FAR IS’y I457.7)
RETURN

END

w

Module 6y Labh Exercise 9

+00L file in MACRO-11y mlacing RTOTAL in the root
sedment for testing
All overlaws are memory-resident

+ROOT LEX&PA-LEXSPR-XK! (A~ (JOBLy JORXX) y B TOTAL)
LEX69A = MAIN modified to call RTOTAL
LEX69R = RTOTAL

+END
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Overlaying Techniques

SOLUTION

Module &y Lab Exercise 9

LODL file inm FORTRANy rlacing RTOTAL in the root
segment for testins
All overlays are memorvy-resident )
SROOT LEX&69A~LEXATR-FILLIR-X! (OURAYyOURE» TOTAIL-FL.IR)

OVRA? +FCTR A~FLIB-! (JORLI-FLIRs JORXX-FLIR)
(OVRE? +FCTR B-FLIR
FLIR? JFOTR LESL1y1IFAFOTS/LR

- ey s

€ wr er Er Wy

.y ey

> e e > e

LEXé694 = MAIN modified to call RTOTAL
LEX6%R = RTOTAL
+ END

Module 6y lLab Exercise 9

SO file inm MACRO~11y wlacimg RTOTAL inm the bestl
overlawy sesgment :
All overlaus sre memoruy-resident

+ROOT LEX&9A-X ! (A~LEXS69R-1 (JOBLy JOBXX) y By TOTAL)

LEX69A = MAIN modified to call RTOTAL
LEX&9R = RTOTAL
' END

Module &y Lab Exercise 9

L00L file inm FORTRANy slacing RTOTAL in the best
overlaw segment
All overlavs are memorvy-resident

JROOT LEX6PA-FL.IB-X! COVRA OVRE» OVRC)

OVRA? +FCTR A~LEX6PE-FLIR~! (JOR1I~FLIBy JORXX-FLIR)
OVRE? +FCTR B-FLIR

OVRC? +FCTR TOTAL-FL IR

FLIR? +FCTR LER:LLy1AFAFOTS/LE

©> 8> @ >

LEX69A = MAIN modified to call RTOTAL
LEX69E = RTOTAL

+ENI
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Static Regions

TEST/EXERCISE

Create an initialized resident common (size: 32(10) blocks =
1024 (19) words, contents: 25(1@) 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 wvalues 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

LTITLE LEX71A

+IDENT 701/

ENARL LC y Enable lower case
File LEX71A.MAC

Frogram which creates and initiaslizes a common redgion
which will be referenced using overlaid Fsects.

Size 1024, wordss contents s211 25s

Task~-build instructions! Must include /SHAREAERLE::COMMON
and /NOHEADER switchess STACK=0 and FAR=COMWF ortions.
Must create +5TB file. Maw be /CODEIFIC or absolute
(defaull).,

The code is slaced inm 2 Fsect rnamed MYDATA

+FSECT  MYDATA DyGRLyOVR § Defaults RELsRW

+REFT 1024. ¥ Rereat count
+WORD 25, i Word of 25010)
+ENDR ¢ End rereat rande
+END ’

RLOCK DATA LEX714
File LEX71A.FTN
Frodram to create and initialize a3 resident common
Size is 1024 wordsy initialized with all 285s
Task-build instructions: Must include /SHAREARLE:ICOMMON
arnd /NOHEADER switches’ STACK=0 and PAR=COMWF ortions.
Must create .STER file. Maw be /CODE!FIC or absolute
(the default). 0TS library NOT recuired.

COMMON /MYDATA/ I(1024)

DATA 1 /1024%25/
END
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CIENERE A

b
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9
10
11
12
13
14
15
16
17
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19
20
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22
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26
27
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29
30
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34
35
34
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38
39
40
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43
44
45
44
47
48
49

Static Regions

SOLUTION

JTITLE  LEX71E

CIDENT 701/

VENAEL - LC ;
+
FILE LEX71E.MAC

task decremtents the
LEXZ71A8. It uses the
the redion.

This
region
to reference

Task-build instructionss?
FLINKZMAF/Z0FTION LEX71LER

Ortion? RESCOM=LEX71A/RW
Ortion? <RET:

i

'€y e Cr MGH €3 €3 CX NEr 'Cr Cr er e» WP

+MCALL
FGECT

QIOWSSyEXTTHE §
MYDATA DyGRLOVR $
Mz, -

E

§

JPSECT ¢

TOSR: +RBLKW 2 ¥
ARG + BLKW 1 f
¥

RUFF ¢ §
FERRLS .

« BLKR
CABCTZ

100.
ZDIR ERROR ON QIO

y
FERR2:  «ABCIZ 1170 ERROR ON QIO.
§

DONE? +ABCTT

+ABCTT 7

L.OONE = JIONE

W =1024., §
+EVEN

JLEX71EB
IN THE

HAS

A

¥
START! MOV My R2

LOOP2 DEC (R2)+

§
§
MOV FWs 1Y ¥
$
S0R RSy LOOF §

values
techrnioue of overlaid Fsects

MODIFY
COMMON LE

Emable lower case

in the static common

Sustem macros
=X 1 oused in COMWE
local sumbol for start

of redion
Back to blank Psect
I70 status blochk
Arsgument block for
error code
Outeut buffer
CODE = ZI/ 3
@rTOT mMessase
CODE = Zn!0 s
messasie
EX THE VYALUES/ #
X716/ H

Nirective
I70 error

None
MeEGSase

Word cournt in redion

Starting addr of dats
cdim the resion

L.oos count

Necrement value

Loos bhack if not done

QIOWSS  #T0.WUByHSe 1y yRTOSRy v THROONE » #LDONE » #4002

BCS
TSTR
BLT
EXITS$S
code
MOV
MOV

BR

ERROR ¥
I06ER H
ERROR )

y

i Error
ERROR? $NSWy ARG $
#FERRL v K1 $
SETUF ¥

84

Check for dirv error
Check foar 1I/70 error
Eranch on 170 error
Exit

Move ISW to arg bhlock
Addr of format string
Branch to $EIMSG code
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Static Regions

SOLUTION

ROR1: MOVR INSRy RO i Extend sign on 170
MOV ROy ARG ¥ status and mlace in
i ardg block
MOV FFERRZ2 v R i Addr of format string
TUF: MOV #BUFF yRO 3 Addr of outeut buffer
MOV ARGy R2 ¥ Addr of argument blochk
Cal.L SENMSG ¥ Edit messade
QINWES FIOWURe ESvHLyy vy TERUFFyRLy #4052 5 Write

Mes s s

Escit

s e

EXIT$S
+ ENT START

FROGRAM LEX71E
File LEX71B.FTN
Task to decrement each word in the static common
region LEX71A, It uses 3 COMMON to reference
the data.
Task-build instructions?
LINK/MAF/0FTION LEXZ1RyLEILL,1IFOROTS/LIBRARY
OrtionT RESCOM=LEX71A/RW
Ortion? <RET>

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

! shared redion
llecrement values
no 9 K=1,1024
LK) =L (K)~1
CONTINUE
WRITE (S5»10) I Nisrlaw done messade

FORMAT (7 LEX71B HAS MODIFIED THE VALUES IN THE

1 COMMON LEX71A7)

CALL EXIT
END
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o+ TITLE

Static Regions

SOLUTION

LEX71C

+IDENT /017

LENARL LE 3 Emable lower case
+ i
FILE LEX71C.MAC
This task dets the valuwes from the static common

to reference

Ortion?

H

€3> C> @F I 6P CF W> T» W G T @ WD

SMCALL
JGECT
M=,
JPSECT
TOSK? JBLKW
ARG JRLKW
RUFF ¢ JRLKER
FMT? TASCIZ
FERR1: ASCIZ
FERR2!  JASCIZ
N=128.
EVEN
5
BTARTS MOV
MOy
L.OOF ¢ MOV
MOy
cal.l.
QTOWSS
RCS
TSETHR
BL.T
¥ Staw here for
SOR
EXIT$S

redgion LEX71A.
the

It uses the technicue of overlaid Fsects
resdion.

Task-build instructions:?
HLINKZMAFZ0FTION LEX71C
Oetion? RESCOM=LEXZ71A/R0

SRET:

QIOWSSsEXITSS ¥
MYDATA DyGRLsOVUR §

Sustem macros
Fesect wsed in COMWF

i local swmbol for start
i of resion
i RBack to blank Psect

2 v 170 status bhlock

1 # Argument block for
i error code

100. i Outeut buffer

/%8n/ y Format strimg for
$  outrut of dates

ZUIR ERROR ON QIQ. DSW = %0/ % Directive

) Fooerror messase

PIZ70 ERROR ON QYIO. CODE = ZDY § X/0 errvor

] messase

¢ Loor count —~ 128, linesy
i 8 #s rer line

#MyR2 ¥ Starting addr of data
¥y in the region

#Ns RS ¥ Loor count

#BUFF s RO ¥ Quteut buffer

FFMTyR ¥ Format string

SENMEG ¥ Edit messade

FIOWURyES v KLy s RTOSEy y TEBUFF s R1 » 840
ERROR i Check for dir

H arror
TOSE ¢ Check for 170 error
ERRORL 3 Branch onm 1/0 error
good write
RSy LLOOF 3 lecrement counters loor
$ bhack if not wet done
¥ Exit
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Static Regions

SOLUTION

§y Error code
ERROR: MOV $LSWy ARG ¥
MOV FFERRL o R H
BR SETUR #
ERRORL1! MOVR TOSRyRO 3
MOV RO ARG ¥
¥
MOV FFERR2«R1 H
SETUF: MOV #¥BUFF RO ¥
MOV FARGyR2 ;
CaALlL. $ENMS G §
QIOWSS H#FID WURsHGSvELyysy
y
EXIT$S H
+END START

FROGRAM LEX71C
File LEX71C.FTN

Move DSW to arg block
Addr of format string
Branch to $EIOMSEG code
Extend sidn on 1/0
status and rlace in
arsg blook

Addr of format string
Addr of outrut buffer
Addr of argument block
Edit messade

CEBUFF s RL s %40 5 Write

messade
Exit

Task to read data from the static common redgion LEX71A
and Frint it out a3t TI!. It uses a COMMON to reference

the data,

Task-build instructions?

LINK/MAF/0FTION LEX71CsLEIL151IFOROTS/LIBRARY

Ortion? RESCOM=LEX71A/R0O
Ortion? <RET>

COMMON /MYDATA/ L.€(1024)1
|

Loor throudgh to disrlaw regioﬁv
nn 50 4 = 15102448

Common to reference

shared redion
8 numbers on a line

WRITE (5910) (L(K)sK=JpJ+7) | UWrite values

FORMAT (7 “»I2+71I8)
CONTINUE

CALL EXIT

ENI
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Static Regions
SOLUTION

LTITLE LEX72
+IDENT 701/

+ENABL  LC ¥ Enable lower case

+

File LEX72.MAC
Solution to Module 7y lLab Exercise 2

Task comrutes sum of sroducts using resident library
routines.

Assembly and task build instructions?
MACRO/LIST LE$C1y1IFROGMACS/LIEydeviLufdILEX72

LINK/MAF/0FTIONS LEX725LE$L1,1IFROGSURS/LIR
Ostion? RESLIEB=LIR/RO

> e M WP NE> Er G e M WP wr O AP ES

JMCALL  QIOWS - QIOWSS»QIOWSCyDIRSYEXITSS

+MCALL  DIRERRy IOERR :

+GLORBL  $CDTRy$EDMSE s Routines in SYSLIE
LGLORL  MULLyAADD # Routines in library LIEB

¥ Messades .

HIRMS:  JASCII  /TASK WILL COMPUTE C(AXEYHCCXD) /155125
+ASCIT  /ZENTER NUMBERS IN DECIMAL../

HORMIL. = ~HIRMS

APRMT 3 +ASCIT  ZENTER A /

Length of rromet

FLEN = ,-AFRMT ]
¥ (assumed to be 211 the
¢ same length)
BFRMT?: +ASCII /ZENTER B! / i
CFRMT?: +ASCIY ZENTER Ct /
IFRMT:  +ASCII /ZENTER D¢ /
i ASCII buffers :
ALSCAL +BLKER 7 $ ASCII for A’s value
ASCR? + BLKE 7 ¥ Same for B
ASCC: + BLKE 7 i C
ASCID: +EBLKE 7 (]
OUTEUF?: .BLKE 80.

§ $EDMSG format string
EOMFMT?: +ASCIZ /ZNC(ZVA X ZVA)Y + (ZVA X ZVA) = ZIv/

+EVEN
¥ FORTRAN-comratible ardgument blocks!?
MUL.ARG?: WORD 3 i For MUL
+WORD M1
«WORD M2

+WORD MULRES
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ADDARG: +WORD 3
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Static Regions

SOLUTION

For ALID

First MUL result
Second result
Grand total

+WORD MURES1
+WORD MULRES
+WORD  GRTOT

- ‘@ wr e

ASCII buffer table. Imitially each entry in this table
consists of the address of a rromrt string followed bw
the address of the buffer to store the inrut, After a3
string is inruty howevers the sromet string address is
rerlaced by the lendgth of the imfut string. This
tabler with the addition of the final value GRTOTy then
serves as Lhe $EDMSG argument block.

EDMARG
ARTEL?: L WORD AFRMT y ASCA

<WORND BFRMT»ASCE

COTRL: . WORD CPRMTyASCC

GRYOT: - WORD

’
.
;

LHWORD IFRMT s ASCH

Grand total (numeric
value is inserted
directly into $EDMSG
block)

w> €y er 6>

Other numeric values

M13 +WORD First MUL ardument
M2: + WORD Second MUL argument

MURES1?! WORD
" MULRES: WORD

First MUL result
MUL result

‘4> er wr &»

ROFRMT! QIOWS TORFRsS 1y s IOSRy y 979y y FLEN» "%
105k <BLKW 2

R P

i3

Code

START: QIOW$C TO0.WUERsSslys sy HORMSyHDORML 40> § Identifw

MOV E#MLyRS y RS =» location to store
3 binsry inFut values
MOV - #RIFPRMTyR4 3 R4 => "read with
s rromrt" DFR
MOV FARTEL yR3 3 R3 = ASCII buffer table
CalLl GETINF i Get A
CALL GETINF ¢ Get B
MOV #MUL ARG RS $# RS => MUL ardg block
CALL MULL ' # Do first multirly
MOV MULRES s MURES1 3} Save result
MOV #M1 RS i Reset redisters
MOV FROFRMT R4 % (FORTRAN calling
MOV ¥COTERLyR3 3y  convention does not
sy duarantee thew are
¢y rFreserved,)
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101
102
103
104
105
106
107
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

caLL
cAalLL
MOV
CAaLL
MOV
CALL

MOV
MOV
MOV
CALL
QIOWSS
ECS
EXIT$S

Static Regions

SOLUTION

GETINF
GETINF
#MUL ARG YRS
MULL
#AIDARGYRS
AADD

. -

-

FOUTRUF yRO
*EDMFMTyR1
FEDMARGYR2
S$EDMSG
#¥I0.WURs#5s %1y yro
IODER -

€ er W> W ‘es

Get C
Get D

o second multirly

Add multirlication
results

Frerare

for

$EDMSG

#OUTRUF sR1» %40

Subroutine GETINF to dget inrut values.

Imeut?

SETINF S

¥y Error
I0DER
I0I0ER?

.
¥
.
y
.
4
.
b4
.
y
R
y
.
’
.
’
¥ Outrut?
H
H
"
¥
.
y
.
y
G

MOV
MOV
MOV
DIRS
RCS
CMFR
ENE
MOV
caLL
MOV
RETURN

RS = location t

R4 = QIO DFE

R3 == Address of
followed b
ASCII ineu

RE = inFut valuy

R4 Urnchanged

R3 = inFut valu

containing
contains 1

(R3)+sQ. I0FL+6(R4)
(R3)+syRO 3
ROy Q. IOFL(R4)
R4

IODER
IOSE#15,.5UC
TOI0ER
I08B+2y-4(R3)
$COTE
R1y»(R3)+

s WP W WS € WP W @ e

messades

DIRERR
IOERR
+END

<ERROR ON QIOWS$:
$#I0SRBy < ERROR ON QI
START

90

o store binary result

sromet stringy
u address to store
t

e +2

e +4. Location
address
ength of inrut

a

RO =3 inmeut buffer
Cory to QIO DFR
Get inrut
Iirective error
170 successful?

No

Save inrut lendth
Convert to binary
Store binary

OWs::

formerly
of sromet now

i Load sromet address



Static Regions

SOLUTION

1 FROGRAM LEXZ72

2 C+

3 ¢ File LEX72.FTN

4 (™

5 C Solution to Module 7y Lab Exercise 2

6 (™

7 C Task comrutes sum of rroducts using resident libraru
8 C routines.

9 [

10 C Task build instructions?

11 C

12 (1 LINK/MAF/0FTIONS LEX72yLEBIC1s1IFAFOTS/LIR
13 C Ortion? RESLIB=LIR/RO

14 C~

135 INTEGER AsByCyDyMURESLyMURES2»GRTOT

16 C ASCII bhetes to make rromrting code cleaner

17 BYTE ASCA+ASCE,ASCC»ASCD

18 HATA ASCAYASBCRyASCLASCI/ Ay 'R »’C s’/
19 [ )

20 TYPE &

21 S FORMAT (7 TASK WILL COMPUTE (AXEI+(CXD)’'/
22 1 7 ENTER NUMRERS IN DECIMAL.")

23 C FORMAT statements used rereatedly below!
24 15 FORMAT (“$ENTER “sAly‘! )
25 25 FORMAT (16&)
26 TYFE 15yA5CA I Promet for
27 ACCEFT 25+A P oand ineut A
28 TYFE 15+ASCE I Promet for
29 ACCEFT 25+B Vooand inrut B
30 CALL MULLC(AYRyMURESL) I MURES1 = AXR

31 TYFE 15:A8CC ' Promet for
32 ACCEFT 23C ' and imeut C
33 TYFE 15.AGCD ' Promet for

34 ACCEFT 251t booand ineugt D
35 CALL MULL(CyD'y MURESZ2) I MURES2 = CxI
36 CALL AADD(MURES1 yMURESZ2yGRTOT) ! GRTOT = sum
37 TYFE 33 AyByCyDyGRTOT
38 35 FORMAT (7 (“sTé6s’ X “91é697) + (“9Ibs” X “9I6y7) = ‘y16)
39 CaLL EXIT
40 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 1in 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

i +TITLE LEX81R

2 +IDENT /017

3 +ENAERL. LC i Enasble lower case

4 s+ .

9 y File LEX81E.MAC
K-S H

7 i LEX71R modified to use memorw manadement directives

8 ;

g i Frogram to sttach to the existing redion LEX71Ay creste
10 ¥ 3 virtual address window (marred on creation)y decrement
11 y 3ll values in the redion by 1y detach from the redion
12 # and exit.

13 5

14 i Assemble and task-build imstructions!

15 H )
14 H *MACRO/ZLIST LBICLs 1IPROGMACS/LIBRARY ydevi[ufdlLEXBLR
17 ] LINK/MAF/0FTION LEX81RyLE!L1,1IPROGSURS/LIRRARY
18 ] 0rtionT WNDWS=1

14 H Oetion? <RETH

20 i~

21 +MCALL EXIT$SyRDEEBR$»WIREBK$yATRGS$C # Sustem

22 +MCALL CRAWS»DTRGSS»DIR$yQI0OWSS i macros

23 +MCALL DIRERRyIOQERR ¢+ Surrlied macros

24 RDOE: RUBBKS® 32, 9LLEX71AyLEX71Ay RESWWRTIRS.REI>

25 § Iefine redion with?

26 H Size = 32, (32, word blocks)
27 H Name = LEX71A

28 ; Fartition = LEX71A

29 H Attach with read and write access

30 3

31 WIN? CRAWS WhR sIIFE for create address window
32 WhE? WHEBEKS 7+32,5050¢32.9 UGS MAF! WS REDI WS . WRT >

33 H Nefine window witht

34 $ AFR = 7

35 ; Size . = 32, (32, word blocks)
.36 H Offgset inm redion = 0 (32, word bhlocks)
37 H Lendgth in redion = 32, (32, word blochks)
38 H Mar omn . 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 ¢ LASCII  /LEX81ER HAS MODIFIED THE VALUES/ # DNone
43 +ASCITI /7 IN LEX71Aa/ i messasie
44 L.OONE =, ~TIONE

45 START: ATRG$C  RIDRE # Attach to redion

446 RCS ERR1 ¢+ Check for error

47 MOV ROBHR GIDy WDE4W.NRID ¢ Move redion ID
48 y into WOER

49 IIR% #WIN # Create window

50 RCS ERR2 # Checlk for error
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Dynamic Regions

SOLUTION
MOV #160000vR2 i Set. base sddr in redion
MOV #Wy RS ¢ Get word count
LOOF ¢ DEC AR2)+ 3 Decrement value
SOk RS« LOOF $ Loor until done

A
¥

QIOWsS  #TO.WVUBs#Sy¥1y v ¥ TOSEy » “EDONE » #L.DONE » #40

¥ Write done messade
BCS ERR3I 3 Check for dir error.
TSTER TOSE ¢ Check for 1/0 error
RLT ERR3I # Branch on error
OTRGHS  #RIOE y letach from redion
BCS ERR4. 3 Check for error
EXIT$S

Error hamdling code

ERR1E DIRERR  <ERROR ATTACHING TO REGION:

ERR2S DIRERR  <ERROR CREATING WINDOW AND MAFFING:
ERR30D: DIRERR <ERROR WRITING DNONE MESSAGEX

ERR3I:  I0ERR #I0SEy “ERROR WRITING DONE MESSAGE:
ERR4: DIRERR  <ERROR DETACHING FROM REGION:

ooooooaon O oaooaooooaoooooon

+END START

FROGRAM LEXBlB
File LEX8LIR.FTN
LEX71E modified to use memorw management directives

Frogram to attach resion LEX71A in rartition LEX71A
create a window and mas it to the redgion uron creations
decrement each value in the redion by 1y and detach
from it- : '

Task~build with these ortions? ‘
VSECT=DIATA2160000:20000
WNIIWS=1

INTEGER RIR(8) sWIER(8)
This commorn block will align with the address window
COMMON /DATAZIDATACL024) .
RIE = Region defimition block with the following
rrorertiest :

Size 32 C10) (32.~word blocks)

Name LEX71A

Fartition LEX71A ,
Frotection WOinones SYIRWED, OWIRWED »GRRWE L

Attach with read and write access
Initialize the RDR

DATA RIE /0y32y3RLEXy3R71As3RLEXy3R71Ay "3y

1176000/

96



44

45

47
48
49
50
S91
52
53
G54
5%
56
57
58
59
&0
61
62
63
64
&5
b6
67
68
69
70
71
72
73

WOR =

aoqQocaoonn

o B}

C Check

C Move

Dynamic Regions

SOLUTION

Window defimition block with the following srorerties
AFR 7

Size 32 (10) (32.~word hlocks)

Offset in redion O (32.~-word blocks)

Length of window 32 (10) (32,~word blocks)

Mar omn create with read and write access

Imitislize the WIR

DATA WOE /7*3400+073250505325 20350/

Attach redion

CALL ATRG (ROE.IDS)
for error on attach
IF ¢Ing JLT. 0) GOTO 100

redion id to WOR

WOE(4)=ROR(L)

C Create and mar window

¢ Checkhk

CALL CRAW (WHEyIDS)
for error
IF (IDS LT O GOTO 200

C Decrement values

50

no 50 K=1,1024"
IDATACK)=IDATA(K) -1
CONTINUE

C Detach from redgion and delete it

C Chechk

CALL DTRG (RIOEyINS)
for error
IF (IDS JLT. 0) GOTO 300

C And Jume to exit

60

100
101

200
201

300
361

500

WRITE (5960)

FORMAT (7 LEX81ER HAS MODIFIED THE VALUES IN
1 THE COMMON LEX71A7)

GOTO 500

Error messasges

WRITE (S5y101) 1DS .

FORMAT (‘ ERROR ATTACHING TO REGIONy DSW =‘+14)
GOTO S00

WRITE (35,201)> IDS

FORMAT (/ ERROR IN CREATING WINIOWy DSW =7514)
GOTO 300

WRITE (35301) Ins

FORMAT ¢/ ERROR DETACHING FROM REGIONy DSW =‘714)

calLL EXIT
ENI
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Dynamic Regions

SOLUTION

1 +TITLE LEX81C

2 +IDENT /0L/

3 +ENARL LC ¥y Enable lower case

4 I

S ¢ File LEX8LC.MAC

) H

7 $ LEX71C modified to use memorw manadement directives
8 ;

9? i Frodgram to attach to an existing redionsy create a

10 # virtual zaddress window (marred on creation)y read

11 i ASCII data from the rediony detach from the redion
12 ¥ and exit.

13 H

14 i Assemble and task-build instructions?

19 ¥

1é $ +MACRO/LIST LEIC1,13IFROGMACS/LIBRARY sdevilutfdILEXB1C
17 H FLINK/ZMAF/0FTION LEX81CLE:L1y1IFROGSURS/LIRRARY
18 H 0rtion? WNDWS=]1

19 $ #0etion? <RET>
20 PR
21 +MCALL EXIT$SyROEEBR$ » WOIRBERK$yATRGSC 7 Swustem
22 +MCALL  CRAWSYDTRG$SyNIRS»QIOWES i macros
23 +MCALL  DIRERRY IOERR i Surrlied macros
24 RIE RIBRKS 32, yLEX71AYLEX71AvRS.RED
2% H llefime redion with?
26 [ Size = 32, (32, word blocks)
27 H Name = LEX71A
28 H Fartition = LEX71A
29 ¥ Attach with read access
30 H

31 WING CRAWS WD'E sDFE for create address window
32 WhE? WOBBKS 7932.9020532, WS MAF I WS . RED>
33 § Nefine window with!?

14 H AFR = 7
35 ] Size = 32, (32, word blocks)
36 4 Offset in redgion = 0 (32, word blocks)
37 ? Length in redgion = 32, (32, word blocks)
38 ¥ Mar on creaste with read access

39 ’
40 JOSE: +BLKW 2 $ 170 status block
41 ARG +BLKW 1 ¥ Ardgument block for
42 $ error code
43 BUFF +RBILKE 100. ¢ Outrut buffer

44 FMT? JASCIZ  /%8n/s i Format string
45 N=128. $ Loor count

44 +EVEN
47 START?: ATRG$C RIOEB $ Attach to redion
48 RCS ERR1 # Check for error .

49 MOV © RIBHR.GIDsWOER+W . NRIDN 3 Move redgion ID
350 § into WOR
o1 IIR$ #WIN ¥ Create window
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27

DONE ¢ DTRG$S #RDR

Dynamic Regions

Detach from region

SOLUTION
ERCS ERR2 3 Check for error
MOV *¥160000sR2 i Set base addr in redion
MOV #NyRS i Loor count
LOOF? MOV #BUFFyRO # Set ur for SEDMSE
© MOV ¥FMTsR1
CALL $EIMSG 3 Edit data
QIOWSS #I0.WUBy#S5y%1yy#10SEy sy #RUFFsR1y#40
§ Write data
ECS ERR3D # Check for dir error
TSTR 108k $# Check for 1/0 error
BLT ERR3I # EBranch on error
SOR RSy LOOF # Print the line
y
H

a

y

BRCS ERR4 Check for error

EXIT$S
Error handling code

ERR1 S DIRERR < ERROR ATTACHING TO REGION:

ERR2: DIRERR <ERROR CREATING WINDOW ANLD MAFFING:
ERR3D: DIRERR <ERROR WRITING DATAX

ERR3I: IO0OERR #I0GEy “ERROR WRITING DATAX

ERR4? DIRERR <ERROR DETACHING FROM REGION:

O OOoOooooaooooOos

j e

oo oaoa

+ END START .

FROGRAM LEX81C
File LEX8LC.FTN
LEX71C modified to use memory manadgement directives

Frogram to attach redion LEX71A in rartitiornn LEX71A
create a window and mar it to the redion uron creations
read dats out of the rediony and detach from it

Task-build with these ortions?
VSECT=DATAI160000:20000
WNIWG=1

INTEGER RIOB(S8) »WDER(E)
This common block will a8lidn with the address window
COMMON /DATA/IDATACL1024)
ROB = Redion definition block with the followins
srorerties?

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

Name LEX71A

Fartition LEX71A

Frotection WOnonesSY IRWEDy OWIRWED y GR ¢ RWED

Attach with read access

Initialize the RIDER
DATA RDB /0325 3RLEXy3R71Ay3RLEX»3R71As 000001y
1*170000/
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Dynamic Regions

SOLUTION
WOE = Window definition block with the following rrorerties?
AFR 7 )
Sixe 32 (10) (32.~word bhlocks)

Offget in redion 0 (32.-word blocks)
Lensgth of window 32 (10) (32,~word blocks)
~Mar on create with read access
Initialize the WDE ‘
DATA WIHER /7"3400:093250y09325"201,0/

OO aoah

C Attach restion
CALL ATRG (RDE.IDS)
C Check for error on altach
IF (Ing LT. 0) GOTO 100
C Move redion id to WIDE
WOR(4)=RIIRCL)
C Create and mar window
CalLL CRAW (WRE,IDS)
C Check Tor error
IF (1085 LT. 0> GOTO 200
C Frint contents of redion
no S50 J=1-1024+8
WRITE (Syl11) (IDATA(K)Y yK=JdyJd+7)
11 FORMAT (7 ‘»1I2+718)
50 CONTIMNUE
C Detach from redion and delete it
CALL DTRG (RIERy»IDS)
C Check for error
IF ¢IDS LT, 0) GOTO 300
C And Jumr to exit

GOTO 500

C Error messadges

100 WRITE (S»101) IS

101 FORMAT (¢’ ERROR ATTACHING TO REGIONy DNSW =‘s14)
GOTO 500

200 WRITE (S5.201) IDS

201 FORMAT (7 ERROR IN CREATING WINDOWy DSW =’yI4)
GOTO 300

300 WRITE (5+301) IDS

301 FORMAT (¢ ERROR DETACHING FROM REGIONy DSW =/»14)

C

500 CALL EXIT
END
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WIE?

s

DET?
I0SkR?
RUFF ¢
MES S
LEN
DNMES?

LIONMES
$ Error
FCRRER
FCRWER?
FOETER?

Dynamic Regions

SOLUTION

+TITLE LEX82A

IHENT  /01/

+ENAEL  LC # Emable lower case

File LEX82A.MAC

Frogram to create an named redion (attached on

creatior) s create a virtusl address window (marred on
creation)yr rlace ABCII data in to rediony detach from
the redion and exity leaving the redion in existence.

Task-build instructions:

Include WNIIWS=1 ortion

+MCALL  EXIT$SyRDBRERS s WIBRKS »y CRRGS y CRAWS
+MCALL  DTRGS»DIR$yQIOWSS,QI0OWSC

CRRGH RIE sOFR for create redion
Define redion with?
Sire = 2 (32, word blocks)
Name = MYREG
Fartition = GEN

WO iNonesSY IRWED
OWIRWED y GRIRWED

o mot mark for delete on last detach
Attasch with write and delete access

Frotection

RUOBRKS 2yMYREGyGENy RS NDLI'RSDELIRS.WRTIRS.ATT>y170000

CRAWS WhE i IFR for creste address window
INefine window with?

AFR = 7

Sire = 2 (32. word blocks)

Offset in redion 0 (32, worg blocks)
Length in redion = 2 (32, word blocks)

Mar on create with write access
WIREBKE 7929090y 25 WS MAFITWS . WRT

DTRGS RIOE y IFR for detaching redion
+ BLLKW 2 s I/0 status block

+BLKER 80, i Imeut/Outsut buffer
+ASCII  /ENTER ASCII CHARACTER?! /

= «=MES

LASCIT  <15:/LEX82A HAS CREATED ANl INITIALIZED/
+ABCIT / THE REGION/

=, ~INMES

format strings

+ABCIZ  /ERROR CREATING REGION. DSW = %D./
+ASCIZ /ERROR CREATING WINDOW. DSW = ZDI./

+ASCIZ /ERROR DETACHING FROM REGION. DSW = ZD./
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Dynamic Regions

SOLUTION
51 FRILIDE: +ASCIY /DIRECTIVE ERROR ON READI AFTER FROMFT/
92 +ASCIZ / QI0. DSW = %D./
53 FRI1IE? .ASCII !I/0 ERROR ON READ AFTER FROMPT QIO.!

54 ASCIZ / CODE = %I/

55  FQI2DE! .ASCIZ /DIRECTIVE ERROR ON WRITE QIO. DSW = %D./
56  FQI2IE: .ASCIZ '1/0 ERROR ON WRITE QI0. CODE = %D, !

57 ~

58 +EVEN

Hne :

&0 START? DIR$ *REG ¥ Create redion

61 BCS ERR1 § Checl. for error

&2 MOV ROBHR.GIDsWORIW.NRID 53 Move redion ID

63 $ into WIER

64 DIR$ FWIN # Create window

69 ECS ERR2 ¥ Check for error

66 MOV #¥1460000yRS 3 Set base address in redion

67 QIOW$S #FIO0.RFRy#5v%1yv#I0SRy vy HBUFF v &1y y#MESy#LEN#/ %

3
a5}
-

Fromet and read dasta

69 RCS ERR3D § Check for directive error

70 TSTER I0GE # Check for I/0 error

71 BLT ERR3I # Branch on 1I/0 error

72 MOV ¥128,.,5R0 ¢ Redion size in butes

73 MOV #RUFF yR4 3 R4 =+ character

74 LOOF? MOVE (R4)» (R5)+ # Move charascter to redion
75 SOR ROyLOOF # Decrement counter and loor

76 y until done

77 QIOWSC TOL.WVUR»Ss1y» IOSRy vy "IINMESy LONMES y 402

78 i Write redgion crested messade
79 RCS ERR4D $ Branch on dir error

30 TSTR I0SE # Check for I/0 error

81 RLT ERR41 $# Branch on 1I/0 error

82 NIR$ *#DET # Detach from redion

83 RCS ERRS i Check for error

84 EXIT$S

85 i Error code

86 ERR1: MOV #FCRRERYR1 # Create resgion error
87 ¥ messade

88 ER SHOERR # Branch to common code
89 ERR2: MOV #FCRWERYR1 # Creste window messade
?0 ER SHOERR # Branch to common code
21 ERR3D: MOV FFQILDE SR i QI0 directive messade
92 ER SHOERK $ Branch to common code
3 ERR3I: MOV I0SEYRO ¢y Extend sign on status
94 MOV RO $1ISW i and move to ard blochk
95 MOV FFQILIEsR1 i QIO I/0 error

) ER SHOERR $ Branch to common code
97 ERR4D! MOV FFQIZ2DE YR # QI0 write dir error
98 ER SHOERR 3 Branch to common code
99 ERR4I! MOV I0SEYRO iy Extend sign on status
100 MOV ROy $1ISW ¥ and move to ard blochk

192



101
102
103
104
105
106
107
108
109
110
111
112

27

Dynamic Regions

SOLUTION
MOV FFQIZ2IEYRL y QI0 write err messade
BR SHOERR ¢ Branch to common code
ERRS: MOV ¥FOETERsR1 i Netach redgion messade
SHOERR: MOV ¥RUFF yRO Set ur for $EIMSG
MOV FSO8WsR2
CaAlLL $EIMSG Edit messade

cooooOooOoaoOooooooOoooOooooooOoOoOooOonooacooooac

<¥BUFFyR1 » %40
Disrlay messade
Exit

QIOWSS #TO.WVURyESs&lyys

- s W W W @

EXIT$S

+END START

FROGRAM LEX82A
File LEX82A.FTN

LEX82A cresates 3 named redion (attached on creation)y
creates a8 virtuasl address window (marred on creation)s
rlaces an ASCII charascter inrut at TI! at all locations
in the redgiony detaches from the redion and exitsy
leaving the redgion in existence.

Task-build instructions?

LINK/ZMAF/0FTIONS/CODEIFPF LEX82ALEBILCL1 1IFOROTS~
~=/LIBRARY

D=tion? VUSECT=DATA!160000:20000

Ortion® WNDWS=1

Ostion? <RET:

ROEB = Redion Definition Block for redgion with the
following rrorerties!?

Sixe = 2 (32, word blocks)
" Name = MYREG

Fartition = GEN

Frotection = WOINonesSYIRWED

. OWIRWEDNyGRIRWED
[lo mot mark for delete on last detach
Attach with write and delete access

WOE = Window Definition Block for window with the
following srorerties!
AFR
Size

7
2 (32, word blocks)

Offset in redion 0 (32, word blocks)
Length in redion 2 (32, word blocks)
Mar on create with write access

i I I
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Dynamic Regions

SOLUTION
37 INTEGER RIER(8) yWHR(S)
38 C Arraw for dunsmic redgiorny variable for ASCII character
39 : BYTE ARRAY(128)yCHAR
40 COMMON /DATA/ ARRAY
41 (s
42 C Imitislire the RIDER

43 DATA RIOB/0»2»3RMYRs3REG »3RGEN» 3R 1 "000152,"170000/

44 C Initialize the WDE

45 DATA WOR/*3400s0y2+05052y 20240/

46 C Call routine to create and attach redion
47 CALL CRRG(RDEsIDS)

48 ¢ Check for error

49 IFCIDSLT,.0)60OTO 800

50 C Creste address window and mar to region
51 WHERC(4)=RIEB(1)

52 CALL CRAW(WDOERE,IDS)

53 C Checlk for error

54 IFCIDS.LT.0XG0TO 810

59 WRITE (35+50)

56 C Get ASCII character

57 50 FORMAT (“$ENTER ASCII CHARACTER: 7
58 READ (5¢60)CHAR

59 60 FORMAT (A1)

60 € Flace data in redion

61 0o 80 J=1,128

62 ARRAY ( J)=CHAR

63 80 CONTINUE

64 C Netach from redion

65 CAlLL DTRGC(ROR,INS)

66 C Check for error

&7 IFCINS.LT.0)XGOTO 820

68 C Write messade

69 TYFE Xy /LEX824A HAS CREATED AND INITIALIZED THE
70 IREGION’

71 C Brarmch to common exit

72 GOTO 1000

73 C Write create error messade

74 800 WRITE(S,805)1D8

75 809 FORMAT(’ ERROR IN CREATING REGIONy DSW = “»yI4)
76 C Go to common exit

77 GO TO 1000

78 C Write attach error messade

79 810 WRITE(3,815)1IDS

80 815 FORMAT(’ ERROR IN CREATING WINIOW AND MAFFING»
81 108W = “»14)

g2 GOTO 1000

83 C Write detach error messade

84 820 WRITE(S,825)1ID8

8% 82% FORMAT(’ ERROR IN DETACHING FROM REGIONy DSW =
86 1:14)

87 C Commor exit
88 1000 CALL EXIT
g9 END
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Dynamic Regions

SOLUTION

i +TITLE LEXB2E
2 +IDENT /017
+ENARL  LC i Enable lower case

it
] o File LEXB2E.MAC
é H
7 $ Prodgram to attasch to an existing rediony creaste a
8 ¢ virtual asddress window (marred on creation)s modifu
9 i the first bute of the redgions resd ASCIY data from the
10 v rediony detach from the region armd mark it for deletes
11 #oand finally exit. The redgion will bhe deleted on last
12 y detach.
13 ¥
14 3 Assemble and task-build instructions:
15 ¥
16 i FMACROZLISY LBILL1y LIFROGMACS/LIBRARY sdeviiufdl-
17 ¥ ~=LLEX82R :
18 H FLINK/ZMAFZ0FPTION LEXS82R,LEIL1y 1IFROGSURS/LIBRARY
19 H Fetion® WNIWS=1
20 $ 0etion® <SRET:-
21 § -

22 MOALL  EXITHSyRODBRKS s WIREBK$ yATRGHC 3 Sustem
23 +MOALL  CRAWS s DTROGSS»DIRSy QTOWSHES § o omacros
24 +MCALL  DIRERRy» TOERR i SDuprlied macros

25 ROE: ROBERKS  QOyMYREGrGENy RS +WRTIRS REDIRSG « MDL TRS  THEL =
26 ¢ lefine redion with?

27 § Size } = 0 (32 word blocks)

28 § ’ returned after attach
29 ] Name = MYREG

30 ] Fartition = GEN

31 ¥ Mark for delete on last detach

32 H Attach with ready write and delete access
33 H

34 WIN? CRAWS WhE sIFR for creste address window

35 WhE: WOBBKE 75200205050 WS MAFPTWS JREDITWS S WRT >

36 ¥ lefine window with?

37 § AFR = 7

38 ] Size = 200 (32, word blocks)
39 ¥ Offset in redgion = 0 (32, word blocks)

40 ¥ Length in redgion = 0 (32, word blocks)

41 H : returned when marred
2 ¥ Mas on create with read and write access
43 H

170 status bhlock
Region size in bwtes

44 I0SKE: +BLKW 2
45 RSIZ =128,

46 START: ATRG$C RIOB Attach to redgion

47 BCS ERR1 Check for error

48 MOV RUOB+R.GIDy WHEB+W NRID 5 Move redgion ID
49 # into WDR

50 nIRs #WIN i Create window

©> €» "Gr @
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51
52

53
54
55
ST
97
58
59
40
61
&2
63
64
65
46
&7
68
69
70
71
72
73
74
75
76
77

79

SONC G D G-

P U S Y
DL O

ECS ERR2
MOV #160000vyRS
MOVE */Zy(RS)
MOV #REIZsR4A
MOV $64.,yR3
L.LOOF ¢ QIOWSS
RCS ERR3I
TSTR I0SE
ELT ERR3I
SUER R3yR4
ELE LONE
AN R3vyRS
CMF R3vR4
RLE L.OOF
MoV R4yR3
ER L.OOF
DONE $ DTRG$S  #RIDEB
“RES ERR4
EXIT$S
# Error handling code
ERR13 DIRERR
ERR2? DIRERR <ERROR CREATING
ERR3D: IDIRERR -
ERR3I: I0UERR $10SRy “ERROR
ERR4: DIRERR
+END START

ooooooaooaoooao

Dynamic Regions

SOLUTION

wr er €> wr ‘e>

Check for error

Set basse addr in resion
Flace Z in 1lst bute
Size of redion in bules
Chars rer line

FIOWVBs #Sr %1y y RTOSRy y “REyR3 s #40

P WP P W RGP B WD Y N W W R S

Write datas

Check for dir error

Check for I/0 error

Branch on error

Comruyte chars left

Branch if done

Foint to next char

Check for < 64. chars
left to srint

= oor =y print next line

<y erint only that manw
chars

Frint the line

LDetach from redgion

Checlk for error

<ERROR ATTACHING TO REGION:

WINDOW AND MAFFING:
RROR WRITING DATA
WRITING DATA:

ZERROR DETACHING FROM REGION:

FROGRAM LEX82R

File LEX82B.FTN

FORTAN srodgram to attach redion

(which was created bw LEX82A)»

it to the redgion uron creations
buter then read data out of the redgionr and detach
from ity deleting it in

Task-buwild with these ortions?

MYREG inm rartition GEN
create 8 window and mar
rlace @8 Z in the first

the srocess.

USECT=DATA 160000120000

WNIIWS =1
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Dynamic Regions

SOLUTION

INTEGER RIOE(B)WDR(8)
RYTE IDATA(L128)

» This common block will alidn with the address window

COMMON /DATASIDATA
ROB = Region defimition block with the following

rrorerties?

Sire 0 (32.-word blocks)
filled in when attached
Name MYREG
Fartition GEN
Frotection WOInoneySY IRWED s OWIRWELy GR I RWED

Mark Tor delete on last detach

Attach with deleter write and read access.
Initiglize the RIR

DATA ROR /0y0»3RMYR s 3REG s 3RGENy 3R r *000213y

1*170000/

WOE = Window definition block with the following
rrorerties?
AFR 7
Size 20008) (32.-word blocks)
Offset in region 0 (32,~word blocks)
Lendgth of window O (32.,-~word blocks)
filled in when marred
Mar on create with read access
Imitisalize the WDR
DATA WIR /"340050»"200+050y0:"203+0/

Attach region

CAaLl. ATRG (ROByIDS)
Checlk for error on attach

IF (IS JLT. 0) GOTO 100

; Move region id to WDE

WHR(4)=ROR(1)
Create and mar window
CALL CRAW (WDEyINGS)
Check. for error
IF (Ins LT. 0) GOTO 200
Flace ASCII Z in first bwte
IDATACL)=27
Frimt contents of redion
WRITE (S5+11) IDATA
FORMAT (7 ‘»64A1)

'Detach from redion and delete it

CALL DTRG (RIRyIDS)
Checlk for error
IF (IDs JLT. 0 GOTO 300

L Ang Jdums Lo exit

GATO 500
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&5
hé
G“&7
68
&9
70

72
73
74

7%

76
77

C

100
101

200
201

300
301
C

500

Dynamic Regions

- SOLUTION

C Error messades

WRITE (3+101) IDS

FORMAT (7 ERROR ATTACHING TO REGIONs DNSW =/y14)
GOTO 500

WRITE (5+201) IDS

FORMAT (7 ERROR IN CREATING WINDOWs DSW =‘514)
GOTO S00

WRITE (52301) IDS

FORMAT (/ ERROR DETACHING FROM REGIONy DSW =/,14)

caLl EXIT
END
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10
i1
12
13
14

15

16

18
19
20
21
22
23
24
25
26
27
28
29

30

32
33
34
25
34
37
30
39
40

42
43
44
45
44
47

Dynamic Regions

SOLUTION

+TITLE SNDREF
+IDENT 701/

JENARL LC # Enable lower case
+ e
File LEX83a.MAC $5EX

Modified to send to a8 2nd receiver RCVRF2 in  $3EX
addition to RCVREF FFEX

LEX83A creates a8 é64-word (2 hlock) unnamed regsion and
Tills it with ASCIT characters. It then sends the
region to RCVREF, and thern waits for RCVREF to receive
~the region. (This is sidgnalled by event flas #1.) It
then rrints 8 messadge and exits. Since the area is
urmamedy it is automatically deleted when the last
attached task exits.,

Assemble and task-build instructions?

*MACRO/LIST LEICLy LIFROGMACS/LIBRARY sdevilufdl-35EX
~=LEXB3A

SLINK/ZMARP/Z0FTION LEX83AsLEBILLy 1IFROGSURS/L.IBRARY
Ostion? WNDWS=1

Install and run instructions! RCUREF must be installed.
LEX83R must be installed as RCVRF2., Rumn LEX83A firsts
then run RCVREF and ROVRF2 (either one first)

Wy Mr Cr AR NSr e W P S EF S3 NEr P P N N> > W3 WY WX WF W ‘G T e

SMCALL QIOWSCyQIOWSSRASTSHC 3 Sustem macros
+MCALL  UWTSESCIEXITHS s RIBEBKSy WIERREKS

+MCALL  CRRG$SyCRAWSES s SREF 40

+MCALL DIRERR ¥ Suprlied macro
+NLIST  BEX § SUFPFRESS DATA

i Defime redion with? -

¥ Size = 2 32-WORD BLOCKS
§ Name = [one

H Fartition = GEN

; Frotection = WOlnonesGRIRWED

;o OWIRWEDYSYmone

# Attach on create

; Read and write access desired on attach

RFRO = 170017 : .
RETAT = REATTIRS RED!IRS . WRT

RIIE? ROBEKS 2y yGENsRSTAT»RFRO
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48
49
50
51
52
53
54
59
56
57
58
59
60
61
62
63
64
65
&é
67
68
&9
70
71
72
73
74
75
76
77
78
79
80
a1
82
83
84
85
86
87
88
89
?0

92
93
94
95
96

?8

> ey € W Er e3> WP T

WSTAT
Whg:
;
MESL?S

LMES1
MES2:

LLMES2 =

START?

$ Fill »r
2082

v Send t
i ROVREF

Dynamic Regions

SOLUTION
Define window with?
he - 7
Size = 2 32-word bhlocks
Offset in redion = 0 32-word blocks
Length to mas = Q0 32-word blocks (defaults

to smaller of redion
size and window lendgth)
Mar on create with read and write access
= WS .MAFIWS WRT

WOREBKS 7525050y yWSTAT

+ASCII /7 LEX83A HAS CREATED THE REGION ANII HAS/
+ASCIYI  / SENT IT TO RCVREF AND RCVURF2./ $3EX

=, ~-MEST
+ASCII /7 RCVREF AND RCVRF2 HAVE RECEIVED IT./33EX
JASCIT 7/ LEX83A IS NOW EXITING./ §FEX
+ - MES2
JLLIST BEX § Show bimary extensions
+EVEN .
+ENARL.  LSE i Emable local suembol

§y blochks
CRRG$S  #RDE 3 Create and attasch to

i redion .
BCS 1% # Branch on dir error
MOV ROB4+RGIN»WOE+W.NRID 7 Corw redgion ID

# imto WOE

CRAWSS #WDER Create and mar window

v
RCS 2% ¥ Branch om dir error
MoV WIE+W . NEAS Y RO i bhase V.A. of redion
edion with all M’s
MOV *64.9sR3 $ count of words to move
MOV * MMy (RO + ¥y Move in an ASCII M
SOR R3:20¢% # Loor througsh resion
he redion to RCVREF. EF 1 will bhe set when

recieves it
SREF$C RCVREFsWHERs1 Send bw reference to
RCVREF
Branch on dir error
Send by reference $iEX
to RCVRF2 $FEX
Branch on dir errorssEX
S1yLMES1+40> § Disrlaw
§ messade

RCS 3%
SREF$C  RCVRF2yWDEs3

RCS 7%
QIOWSC TO.WVEBsSy2yrrsaM

iT] e wr @ o W e

BCS 4% ¥ EBranch on dir error

WTSE$C 1 ¥ Wait for RCVREF to det
# the redion

RCS 5% # Branch on dir error

WTSE$C 3 $ Wait for RCVRF2 to §#7EX
¥ det the redion FyEX

ECS 8% i Branch on dir erroriiEX
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?9
100
101
102
103
104
105
106
107
108
109
110
111
112

O DN DU D R

10

33
34
35
36
37
38

Dynamic Regions

SOLUTION

QIOWSC JTO.WVURsSs2yryy s MES2yLMES2y40> 7 Disrlay
i messade

RCS &% ¢ Branch on dir error
EXIT$S §oEsit

i Error code

143 NIRERR <ERROR ON CREATE OR ATTACH REGION:

2%t DIRERR <ERROR ON CREATE OR MAF WINDOW:

K$ LHIRERR <ERROR ON SEND RY REFERENCE:

A NIRERR <ERROR ON 18T WRITEX

5% DIRERR <ERROR ON WAIT FOR:

b% ¢ DNIRERR <ERROR ON 2NI' WRITE>X

741 NIRERR <ERROR ON 2NII SEND RY REFERENCE:- §iEX

84 ¢ DIRERR <ERROR ON 2NI WAIT FORX s PEX

oooooOooooonNOoooaOnDOoooOoaoGoOooooooOooOnt

+END START

FROGRAM SNIREF
File LEX83A.FTN

Modified to send the redion bw reference to RCVRF2 VIEX
in addition to RCVREF FIEX

This srodram creates a 64-word unnamed redion and
fills it with ASCII characters. It then sends it bw
reference to task ROVREFy and waits for RCVREF to
receive the redion.(This is sidgnalled by event flad
#1.) SNIREF then srints a messadge and exits. Since
the area is unnamedy it is sutomatically deleted when
the last attached task exits.

Task-bumild instructions!?

LINK/MAP/ZCODEIFFF/0FTIONS LEX83AsLB:L1»1IF0-11EX
-+*ROTS/LIBRARY FIEX
Ortion? WNDWS=]

Ortion? VSECT=DATA!1&60000:200

Urtion? <RET:

Install and run instructions?! RCVREF must be installed.
LEX83E must be instaslled under the mame RCVRF2, HEX
Run LEX834 firsty then rurn RCVREF and RCVURF2 (i VIHIEX
either order)

RIORBR = Redgion definition block with the following
rrorerties!?

Size 2 32-word blocks

Name none

FPartition .GEN

Frotection WOtnonesSY tRWEDy OW I RWETD »

GRinone
Attach on creation
Read and write access desired on attach
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‘Dynamic Regions

SOLUTION
39 C Wik = Window definition block with the followind
40 G rrorertiess
41 C AFR 7
42 C Size 2 32~word blocks
43 C Offset in redgion 0 32-word blocks
44 C lLength of rediomn 2 32-word blocks
45 C Mar on create with write access
46 C )
47 INTEGER RIE(8)YyWOER(B) sRCV(2) yRCU2(D) HEX
48 C This common block will align with the address window
49 COMMON /DATA/IDATACL4)
514] C Initialize the RIRE
51 DATA RIOB/0y"2y0y 05 3RGENY 3R y*43,%170017/
52 C Imitialize the WDE
52 NATA WIHR/"3400507"2y0s05 "2y "20250/
54 C Name of receiver tash
i HATA RCV/ZRRCVy 3RREF/
56 NATA RCV2/3RRCVy 3RRF2/ HIEX
57 C Code
pl:] Call CRRG(RIDE,IDS) I Create redion
59 ‘ IF CIDS JLT. O) GOTO 100} Check for error
&0 WIR(4)=ROR(1) I Move redion id to WDR
61 CALL CRAW(WDER,INS) I Create window
62 ’ IF (108 .LT. 0) GOTO 200 t Check for error
&3 C Fill redion with dats
64 O 10 I=1y64
45 10 INATACT ) ='MM"’
b C Send-by-reference to receiver tasks set event flag 1
&7 C when received
468 CALL SREF(RCVs1yWDERy» INS)
69 IF (Ins +LT. 0O) GOTO 400 ' Check for error
70 G Send-bhy-reference to 2nd receiverr RCVURF2y use evert!'EX
71 C flag 2 HIEX
72 CAL.L SREF(RCV2y2sWNEy » I1S) HIEX
73 IF (IDS LT. 0) GOTO 450 ! Check for error !IEX
74 TYFE %¢’ LEX83A HAS CREATED THE REGION ANDI HAS
7% 1 SENT IT TO RCVREF AND RCVRF2.7 ! Disrlaw VIEX
76 C I messadge | I1EX
77 CALL WAITFR(LIDS) I Now wait for recertion
78 IF (IDS JLT. 0) GOTO 500 | Check for error
79 " CALL WAITFR(2.I08) I Wait for RCVURF2 to !'IEX
80 C ‘ I receive HEX
81 IF (108 LLT. 0) GOTO 530 ! Check for error HIEX
82 TYFE Xy’ RCVREF ANDIN RCVRF2 HAVE RECEIVED IT.
83 1 LEX83A IS NOW EXITING. | Write messade FHEX
84 GOTO 400 ' And go exit
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86
87
88
89
90
?1
92
93
74
PG
?é
97
?8
29
100
101
102
103
104
105
106

DN S i

1e

20
22

C

Dynamic Regions

SOLUTION

Error handling code

100 WRITE (51100108
110 FORMAT (/ ERROR CREATING REGIONs DSW = ‘5yI4)
GOTO 600
200 WRITE (S5,210)IDS
210 FORMAT (7 ERROR CREATING WINDOWs DNSW = ‘»I4)
GOTD 4600
400 WRITE ($-410)1I08
410 FORMAT (/7 ERROR IN SEND-BY-REFERENCE: DSW = ‘y14)
GOTO &00
450 WRITE (5-46001D08
4460 FORMAT (7 ERROR IN 2NDI SEND-BY-REFERENCEy DSW
1 = y14) HTEX
GOTO 600 HIEX
500 WRITE (3+31001IDS
%510 FORMAT (/7 ERROR ON WAITy DSW = ‘+14)
GOTO 600 VIEX
5950 WRITE (S5+5860)1I0% HHEX
560 FORMAT (/ ERROR ON 2NID WAITy ISW = “»14) VIEX
[
600 CALL EXIT
END
LTITLE LEX83Ek
+IDENT  /01/
ENABL LC ¢+ Erable lower case

"R M @F W CX D P G WCE WP P P 'S P €F CF 9> T T

File LLEX83R.MAC

Second reciever for SNIREF (modifed to LEX83A).
Frodgram to receive-hu-reference (marred on creation)y
modifue the first data bute in the regiory

read ASCIY data from the regiony detach from the
region and exit,. The region will be deleted on last
detach.

The first word in the redion contains the count of the
rnumber of bwltes of data in the redion.

Assemble and task build instructions?
MACRDZLIST LEB!L1y LIFROGMACS/LIBRARY rdeviLufdl
~=LEX83R

CLINK/ZMAF/0FTIONS LEX83EyLE:L1y1IFROGSUBS/LIERARY
ortion? WNIWS=1

113



32
33

63
&4
&5
b6
67
&8
&9
70
71
72
73

Dynamic Regions

SOLUTION

Install and run instructions?! RCVREF must be installed.
LEX83EF must be installed as RCVRFZ2. Run LEXB83A first
andg thern run RCVREF arnd RCVRF2 (in either order).

e 'er ‘e wr er

SMCALL  EXITS$SyWHIRBK$ »RREF$ ¢ Externsl sustem
SMOALL QIOWSSyCRAWS » DITRS Fomacros
+MCALL  DIRERR» IOERR 3 External sueslied
oomacros
Nefine window witht
AFR = 7
Siwe = 200(8) (32, word blocks)
These are filled in on receive as set bhw senderd
Offset in regiorn = O (32, word hlocks)
Length in redgion = 0 (32, word blocks)
reset after maprinsg
Access = ()
Noted Must mar serarately (or as rart of receive)
R WORRRYS 742

I O53 e £ e cer ver o> e Sr % 9r >

REC S RREF $ WiE ¢ Set us PR for RREF4$
ING CRAWS WiE 3 Set us PR Tor CRAWS
IOGES + BLKW s 3 170 status blochk

Create virtual address
window

BCS ERR1 Branch on error

RIS WS . MAF y WIEBHW . NSTS ¢ Set WHOR to mas on

P oreceive

GTART:  DIRS #WIN

ar e> ‘es

MUl #b64 . yR3
MOV #7799 (RS)

Convert hlocks to butes
Modify first data hute

DIRS FRELC ¥ Receive by reference
§ o and mae

RCS ERR2 $# Branch on error

MOV #160000sRS ¥ Set hase address in
§ resgion

MoV WIE4W . NLLENy R3 ¥ Size of redion to R3
¥
H

e

QTOWSS  H#I0. WUR 5ol o #I08Ry vy “RSyRI» 40 $Write
¥y data
EBranch on directive
error
Checlk for 170 error
Branch on error

RCS ERR3

TE&TR I0GE
- BL.T ERR4
EXTT$S
i Error code
ERR1 NIRERR
ERR2? DIRERR <ERROR ON RECEIVE AND MAF:»
IR DIRERK. <ERROR ON WRITE QIO
TOERR #TOSEy <ERROR ON WRITE QIO

+ENI START

ey er e> cw@>

<ERROR CREATING VIRTUAL ADDRESS WINDOW:
F
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Dynamic Regions

SOLUTION
1 FROGRAM LEX83R
2 C
3 C File LEX83RB.FTN
4 [
) C LEX83R receives bw reference a redion from the task
<) C LEXB83A. It mars to the redionr modifies the first
7 C buter rrints out the contentsy and exits. The redion
8 C is deleted on last detach.
? C
10 C Task-build instructions: Include these ortions
11 [ WNDWS =1
12 C VSECT=DATA!160000:20000
13 G s
14 C Install and run instructions: LEX83R must be installed,
4] C as RCVRFZ2. RCVREF must be installed. Run LEX83A first.
14 C then run LEX83E and RCVREF (in either order).
17 C
18 C WHR = Window definition block with?
19 C AFR 7 :
20 (¢ Size 200(8) 32-word blocks
21 C Allow for full AFR
22 C Offset in redion O 32-word blocks
23 c Length of resgion 0O 32~word blocks (to be filled
24 C in on receive)
23 N Read and write access
26 INTEGER WIR(8)
27 DATH WIER/"3400+09"290+0y "0y "350/
28 BRYTE IATACL1Z28)
29 C This common block will alidgn with the address window
30 COMMON /DATA/DIATA
31 C
32 C Create asddress window-—-do not mar at this time
a3 CALL CRAW(WIDR,y INS)
34 C Check for error on create
35 IF (IRS LT. 0) GOTO 200
36 C Now selt WIDE status for marrind—--will be done by
37  receive-by-reference
38 WOER(Z)=WNR(7)4+"200
3P C Receive data and mae
40 CALL. RREF(WIR.yIDS)
41 C Checl for error
42 IF (IDS JLT. 0) GOTO 100
43 C Modify first value
44 IATA(L)=’9Q"
4% , Caloulate number of butes of data -~ lendgth inm blocks
44 C returned at WHE(S)
47 NCHAR = 64%XUWDER(4)
48 WRITE(Sy10) (DATACI) vy I=1yNCHAR)
49 10 FORMAT (7 ‘:64A1)
G50 C Go exit
51 GOTO 300
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C
100
110

200
210
300

Dynamic Regions

‘SOLUTION

Error messades
WRITE(S,110)IDS
ERROR ON RECEIVE-BY~REFERENCEs DGW =7514)

FORMAT (7
GOTO 300

WRITE(Sy210)108

FORMAT (¢~
CALL EXIT
END

ERROR CREATING WINDOWy
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File 170

TEST/EXERCISE

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.

c. Existing file is located on disk.

d. Internal buffers are placed in a pool for re-use.
e. Records are written 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 1/0

TEST/EXERCISE

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.

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 Iis
reserved for 1@ 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.

c.

File 170

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 identify which step of file I/O is
involved.

a. Records are read from the file.

1
O b. Access rights to the file are checked.
2.

c. Existing file is located on disk.

d. Internal buffers are placed in a pool for re-use.

<

e. Records are written 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.

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
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File 170

SOLUTION

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 - 108).
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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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 indexed file with
multiple keys 1is needed for fastest access. FCS can be
used, but access by key value is impossible. You would
have to step through the file, checking all records, to
locate the one you want.

A company uses COBOL for its 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 input 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 BLOCK1 or BLOCK2 so that it
writes or displays two virtual blocks at a time.

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

a

4

RUFF? JASCIT  /AAAAY
INRUF: RLKE 80.
I08T3 « BLKW 2

+

H

FoES FIRIF$

File Control Services

SOLUTION

+TITLE CRESEQ -
+IDENT  /01/
+ENAEL.  LC

File LEX101.MAC
Modified to rreced each record with AAAA
CRESEQ creastes a fTile VARI.ASC. It reads
records from TI!y and rlaces them in the file.
A TZ terminates inrul and closes the file.
Assemble and task-build instructions!
MACRO/LIST LRIL1»1IFPROGMACS/LLIBRARY vdeviLufdl-

~»CRESEQ
LINK/MAF CRESEQyLEIL1y1IFROGSURS/L.IRRARY

+JMCALL EXST$CyQIOWSCyQIOWSsDIRS 57 Swustem macros
+MCALL FSRSZSyFORBIF$ s FOATSAyFIORCSAyFUIOFEA §
+MCALL  NMEBLKE»OFENSWyFPUT$,CLOSES #

+MCALL  DIRERR IOERR«FCSERR ¢ Surrlied macros

FSREZ$ 1 i 1 file for record 1/0

lefine file descrirtor block for VARI.ASC

Allocste the FIDER
FOAT$A R.VAR«FDL.CR Variable length recordssy
listinmg ~ imelied
carriadge returny line
feed

Seauential access and
record I/0 bu
defaulty BUFF is
user record buffer

Use LUN 1y file srec
at FNAME

"UARI . ASC"

FDODRC$A  »BUFF

FOOF$A 1y FNAME

TR T T L TR TR T TR T T T 1

lL.ocal Data
USER RECORD RUFFER

.» ey es

I/0 STATUS RLOCK

LLIST BEX
+EVEN

+ENARL.  LSE
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56
57
58
59
60
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62
63
64
65
66
&7
68
69
70
71
72
73
74
73
76
78
79
80
81
82
83
84
85
86

START?

a

§ Oren

OFENSW

File Control Services

SOLUTION

file for writey call ERR1 if oren fails

#FDByyyyy yERRI

¥ Get record from termimalsy rut to file.

10%2

EXIT?

¥
i
ERR1:

ERR2D
ERR2I:

ERR3¢

ERR4:

RIOWSC
RCS

TSTER
BLT
MoV
ALl
FUT®
BCS
ER

CLOSES
EXST4$C

LSETTL

FCSERR
DIRERR
CHMFR
REQ

T0ERR
CLOSE$
FCSERR
FCSERR
JEND

TOWRVBe Gy 1y JOSTy sy INRUF B0 - §
ERR2I y Branch on directive

ERROR HANDLER

Error code - Close file if necessaryy disrlay error
messade and exit

*¥FNEy ERROR OFENING FILEX>

SOTRECTIVE ERROR ON READ:

*IEJEQF » XI06T iolg it 7Z7

EXIT iy It ecualy cluse file
¥y and exit

#108Ty<ERROR ON REAL:> 5 Disrlaw error
¥y messadge and eMit

#FNBYERR4S 3 Close file

#FNORy < ERROR WRITING RECORD:

#FDRy < ERROR CLOSING FILE

START

128

T FFEX

¥ FEX

y

[ error
1087 $ Check for I/0 error
ERR2I $# Branch on 1I/0 error
I0osT+2+R1 # Number of butes inrut
*4+R1 ¢ Add 4 for 4 A's
*FDORy s R1 ¥ Fut record to file
ERR3
104 ¥ GET NEXT RECORD
#FDRyERR4 # Close file
EX$S0UC i EXIT STATUS 18 1
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File Control Services

SOLUTION

FROGRAM CRESEQ !CREATE FILE SEQUENTIALLY

FILE LEX101.FTN
Modified to srecede each record with AAAA FHEX
This task creates a file of VARI.ASC of
variabhle~length records using seauential record access.
The records are inrult from the terminal and coried to
the file. The rrocess stors when the orerator tures
CTRIL/Z at the terminmal.
BYTE RUFF(84) s INRUF(80) HIEX
EQUIVALENCE (RBUFF(S)y INRUF (L)) VEX
INTEGER LEN
DATA BUFF (L) yRBUFF(2) s BUFF(3) s BUFF (4)
1 Z7'Ay'A’y'A s 'A"/
OFEN FILE
Nefault access is secuential . .
lefault is formatted I1/0 for secuential files

OFEN (UNIT=1yNAME="VART .ASC/ y TYFPE="NEW’ s
1 CARRIAGECONTROL="1.I8T" )
TYPFE Xy “TYFE IN TEXTy TERMINATE. EACH RECORD
1 WITH A CARRIAGE RETURN’
TYFE Xy "TERMINATE INFUT WITH A CTRL/Z"
Loos
READ (Sy11yEND=100) LENyINRUF I Read record! 'EX
FORMAT (Qy804a1)
LEN = LEN+4 VoAdd 4 for A‘s
tIEX
WRITE (1+12) (BUFF(I)sI=1sLEN) I Write record
FORMAT (80A1) V' to file
GO TO 10
Close file and exit
0 CLOSE (UNIT=1)
CALL EXIT
END
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+TITLE
+ TDENT
+ENARL.

-3

TEST.FILy

W W M Wr W W € € e

«MCALL
+MCALL
+MCALL
+MCALL
+NLIST
I08T: + BLKW
PRINT: QIOWS
BUFF? + BLKE
OBUFF$ JBLKER
ARG +BLKW
EFDQIO: .ASCIZ
EFIQIO: .ASCIZ
EFCDIR?: .ASCIZ
EFCSIO: JASCIZ
+EVEN
+LIST
FSRSZ$
FORS FORDF$
FIRC$A
FLROF$A
FILE? NMELK$
+ENARL
START?! OPEN$A
10%¢ MOV
MOV
20%3 MOVE
SOR

File Control Services

SOLUTION

LEX102 -
/017

I.C 3 Enable lower case

File LEX102.MAC

LEX102 arrends records to the end of the file
dgetting the inerut from TI.
contains variable length records and can be
created using the editor.
andg closes the file.

TEST.FIL

A "Z terminates inrut

EXST$CyQIOWSCyQIOWS s DIRS

FSRSZ$»FIRBDF$ y NMBLK$
FORCS$AsFOATSAsFDOF$A

OFEN$A»FUT$yCLOSES

BEX i Surrress ASCII
2 s QIO status block
IO.WVEsSylyyy yORUFFs0y40:

80, § User record buffer

80. § Outrut buffer for
F o oerror messades

1 ¥y Ardument block for
H

$EDIMSG
/RIRECTIVE ERROR ON QIO.
?I/0 ERROR ON QIO. ERROR CODE = XZD.?
/FCS DIRECTIVE ERROR. ERROR CODE = ZD./
TFCS I/0 ERROR CODE. ERROR CODE = ZD.?

REX i Show offsets

1 3 1 file for record 170
# File descrirtor block

yRBUFF »80. y User buffer and size

Ly »FILE 3 use LUN 1

TESTFIL 3y TEST.FIL

LSE

¥FIIRsy sy vy yERR1 OFEN for srrends if

oren failsy CALL ERRI1

y

y
$#80.sR1 y Size of URE
*BUFFsR2 ¥ Addr of URE
¥/ y(R2)+ # Blank fill record
R1+»20% $ 50 no darbadge fill

130
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59
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64
63
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67
68
69
70
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72
73
74
7%
76
77

79
80
81
82
83
84
835
86
87
88
89
90
?1
92
93
94
95

96

98
99

DIROK?

OKIO:

EXIT?

&

i Error
ERR1:
ERR2:
ERR3?

I0:

FINSET?

SHOERR ?

File Control Services

IO.RVEyS»1y»10STy yRBUFF+80.33 Read a

SOLUTION
QIOWSC
]
RCC DIROK H
MOV $EFIQIOYRY ¥
MOV F¥$NSWYR2 H
ER SHOERR ;
;
TSTR I0ST ]
BGT OKIO H
CMFE *$IE.EQF« I0ST ]
REQ EXIT ;
MOVE I0STsRO H
H
H
MoV ROy ARG H
MoV $#ARGYR2 i
MOV $EFDQI0OsR1 ¥
ER SHOERR ;
H
MoV I0ST+2sR1 ¥
FUTS$ #FDRBy yR1sERR2 H
BR 10% H
CLOSE$ #FDR ]
BRCS ERR3 H
EXST$C EX$S8UC - H
FProcessing
TSTE F+ERR+1(RO) H
]
REQ 10 H
MOV $¥EFCOIRsR1 ]
H
ER FINSET ;
MOV #EFCSIOYR1 §
H
MOVE F+ERR(RO) yRO §
MOV ROy ARG H
MOV *#ARGYR2 H
H
MOV #0RUFFyRO ;
CALL $EDIMSG H
MOV R1yFRINTHQ.IOFL+2
NIRS FPRINT H
CLOSE$ #FIE §
EXST$C EX$ERR H
+END START

131

line from TI?
EBranch on DRirective ok
Set ur for $SEDMSG

Eranch to show errvror
and exit

Check for I1I/0 error

Branch if 1/0 ok

Check for EOF
If EQy close and exit

I/0 status is sidgn
extended and rlaced
in argument block
for $EIMSG call

Set ur for $EDMSG call

EBranch to show error
and eMit

Length of record to Ri

Write mext record

Get next record

Close file

Brarmch on FCS error
Exit with status of 1

Directive error or I/0
error
Bramch on 1/0 error
Set ur for $EDMSG»
directive error
Eranch to fimish setus
Set we for $EIMSGy I/0
error
FCS error code

is sidgn extended and
rlaced in arg block
$EIMSG ardument block
Quteut buffer
Format error messade

§ Size of messade
Frint error messade
Close file
Exit with status of 2
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File Cohtrol Services

SOLUTION

FROGRAM LEX102
FILE LEX102.FTN

This task arrends records to the file TEST.FIL.

The records are inerut from the terminal and coried to
the file. The rrocess stors when the orerator tures
CTRL/7Z a3t the terminal.

TEST.FIL containg variasble lendgth records and can

be crested using the editor. :

BYTE RUFF(80)
INTEGER LEN

OFEN FILE

Nefault access is seauential

Default is formatted I/0 for secuential files

OFEN (UNIT=1yNAME="TESTFIL s TYFE="0LL"y
1 CARRIAGECONTROL=LIST yACCESS="APFEND ')

TYFE Xy 'TYFE IN TEXT», TERMINATE EACH RECORD
1 WITH A CARRIAGE RETURN‘
TYFE Xy ‘TERMINATE INFUT WITH A CTRL/Z

READ (S5+11+END=100) LENyRUFF ! Read record
FORMAT (Qs80A1)

WRITE (1912) (BUFF(I)»I=1yLEN) ! 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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RSIZ

I08T:
FPRINT?
RUFF
ORUFF ¢

ARG?

EFDRIO?

EFIQIO?

EFCDIR?
EFCSIO?

-

Fhig$

FILE?

TI

+TITLE
+ IDENT

WENABL.

Modified to use FCS instead of QI0’s to det
inrFut from

+MCALL

+MCALL
+MCALL

+MCALL-

+MCALL

+NLIST
= 30,
+BLKW
QIOWS
+BLKE
+ BRLKE

+ BLKW

+ASCIZ
+ASCTZ
+ASCIZ
+ASCIZ

+EVEN
JLIST

FSRSZ$
FORDF$

FORC$A
FOATSA

FOOF$A
NMEBLK$

TI:

File Control Services

SOLUTION

CREFXA
/01/
I.C i Enable lower case

File LEX103.MAC

a
s F
s
¥

nm

X
X

a
y
a
’

CREFXA orens FIXED.ASC for writes inruts records
and suts them secuertialls to the file.,
A "z terminates inrut and closes the file.

EXST$CyQIOWSCyQIOWS s DIRS

FORSZs»FURDF %y NMELKS
FORCSAsFLATS$AFNOF$A
OFENSWyGET$»FUTS$yCLOSES
OFEN$R :
BEX ¥ Surrress ASCII

¥ Record size (bytes)
2 i QIO status block
JO.WUBsSyls s sy ORUFF »0 540 :
RSIZ ¥ User record buffer
80, ¥y OQutrut buffer for

¥ error messages
1 i Ardgument block for

.5 $EIMSG

/OIRECTIVE ERROR ON QIO. ERROR-CODE = XZD./

TI/0 ERROR ON QI0. ERROR CODE = ZD.7?
/FCS DIRECTIVE ERROR. ERROR CODE = ZD./
TFCS 170 ERROR CODE. ERROR CODE = ZI.?

BEX i Show offsets

2 ¥ 2 files for record I/0
FiEX

File descrirtor blochk
sy RUFFyRS1Z User buffer and size
R+FIXsFO.CRyRSIZ 5 Fixed length recordsy
imelied <CRxLF>

use LUN 1

FIXED.ASC

- “es

1»»FILE
FIXEDyASC

- . e
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File Control Services

SOLUTION
49 y FOIB for TI? FIEX
50 FDRI ¢ FORDF$ yIEX
51 FORC$A sBUFF»30, # URB addr and sizer #3EX
S92 ¥y defaults to #EX
53 ¢ seauential access FiEX
54 FOAT$A R.VARsFLI.CR ¥ Fived length recordsyiidE
59 . ¥ imrlied <CRH><LFX FiEX
56 FOOF$A 2,086PTI # Use LUN 2y dataset
57 ¥ descrirtor at DSFTIVFEX
58 DSFETI: JWORD LDEVy DEV + Device ¥ PEX
59 +WORD 0s0 5 UIC - rnot needed forsiE
60 ¥ TIG ) $7EX
61 +WORD 0y0 # File Name -~ not FsEX
62 ¥ needed for TI? 17 EX
63 DEV?: +ASCII /TIY/ # ASCII device $FEX
64 LOEV=,~-DEV H FrEX
65 ) +EVEN ] FIEX
66 +ENARBL LSE
&7
68 START: OFEN$W #FDRyy»yysERR1 ¥ OPEN? if oren failse
69 . # CALL ERR1
70 OFEN$R #FLEIyssrresyERR1 3 OFEN "file" om TI! S$#EX
71 . ¥ for read FiEX
72 ‘
73 10432 MOV #RSIZyR1 # Size of URR
74 MoV #RUFFyR2 # Addr of URR
75 20%2 MOVE 7 »(R2)+ # Blank fill record
‘76 SOR R1s20% ¥ s0 no garbage fill
77 GET$% #FDERI 3 Get record from TI! $7EX
78 RCC OKIO . # Branch on GET$ ok yiEX
79 TSTR F+ERR+1(RO) # I/0 error or $fEX
80 i directive error? FiEX
81 ENE DIRERR # Branch on directive #3EX
82 H error ¥ EX
83 $ Staw here for I/0 error. Check for ~Z. yrEX
84 I0ERR: CMFPR *IEJEQOF »F.ERR(RO) # Chechk for EOF P EX
85 REQ EXIT # If EQy close and exitsiE
86 RR 10 # It is arm I/0 errory F5EX
87 ¥ s0 disrlaw error §iEX
88 i messade and exit $iEX
89 OKIO0: FUTS # DBy y yERR2 i Write next record
20 ER 10% - i Get next record
91
92 EXIT? CLOSES$ #FDBR # Close file
93 RCS ERR3 # Brarch on FCS erronr
94 CLOSE$ #FDRI i Close *"Tile" at TIt! #3EX
25 RCS ERR4 i Branch on FCS error
6 EXST$C EX$SUC § Exit with status of 1
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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

i Error
ERR1?
ERR2:
ERR3 ¢
ERFR4

DIRERR?

I0:

FINSET?

SHOERR

SOLUTION
Frocessing
TSTER F+ERR+1¢(RO)
REQ I0
MOV $EFCDIRsR1
ER FINSET
MOV #EFCSIOYR1
MOVE F+ERR(RO) RO
MOV ROy ARG
MOV #ARGYR2
MOV #0RUFF sRO
CALL SEDMSG
MOV R1+PRINTH+Q.IOFL+
DIRS #FPRINT
CLOSE$ #FDR
CLOSES$ #FDRI
EXST$C EX$ERR
+END START

File Control Services
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Directive error or 1/0
error

Bramch on 1/0 error

Set ur for $EIMSGy FiEX
directive error

Branch to fimish setur

Set ur for $EDMSGy I/0
error

FCS error code
is sidgn extended and
rlaced in ardg block

$EDMSG argument block

Qutrut buffer

Format error messagde
¥ Size of messade

Frint error messadge

Close file

Clogse "file" at TI:

$FEX
Exit with status of 2



NN UD N

30
31
32
33
34

35

42

45

46

48
49

+TITLE
+ IDENT
+ENABL

This rrogram

> W W> €r er A

+MCALL
+MCALL
+MCALL

FCSMC4

+NLIST

REIZ =30,

I0S8T: +«BLKW
FRINT: QIOWS
EUFF$ + BLKE
EMESD: JASCIZ
EMESI¢ JASCIZ
our: + BLKR
BUFF1% .ASCII

File Control Services

SOLUTION

LEX104
/01/
L.C . $ Enasble lower case

File LEX104.MAC

S orens the file FIXED.ASC and urdates
records in the file wsing random access. The oridginal
file was created using CREFXA

FOROF$ s FOAT$AyFORCEAYFLOF$Ay OFENSU
EXIT$S»QIOWSCyQIOWS » QIOWSS » FUTSHR
CLOSE$»FCSMCS »

Get most of’the FCS
macros (FOCSMCY$ has
'MCALLs for mang FCS

€ er e> ‘er

macros
BEX

$ Record size (in butes)
2 $ I/0 status block
I0.WURsSy1syyr»OUT»0v40
REIZ ¥ user record buffer

/FCS DIRECTIVE ERROR. CORE = ZD./

‘FCS I/0 ERROR. CODE = XDh.~’

100, $ Dutrut message huffer

/THAT’S ALL FOLKS!/ 3 Messade on suceess
§ comrletion

LEN1l=.~BUFF1

ERRMSG?! .BLKE
MSBGERF?: .ASCIZ
CNVER? LABCIY

L.LCNVER=

INFT? +ASCIT

100. # Error messade buffer
/NIRECTIVE ERRORy CODE = XD/
/CONVERSION ERROR ON RECORD NUMBER/

+~CNVER

ZENTER RECORD NUMBER AND TEXT:!/

LINFT=.=-INFT

+EVEN
FSRSZ$

iy FIIR for file
FOR? FORDF $

1 3 1 file oren for record
s 170

$FIOR

sFUOLINS is needed to keer the EOF mark where it is

FORC$A

FLOF$A

DFNE? NMELK$

FO,INSIFI.RAN+sBUFFsRSIZ # Random modes URER

a

¥ addrs and size

1y »DIFNER $ Use LUN 1y defasult
i filemame block
FIXEDyASC 3 Default rame FIXED.ASC
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File Control Services

SOLUTION
3
351 +ENARL  LSE # Allow local sumbols
52 : # to cross Fsect
53 §y boundaries
54
55 START: OFEN$U #FDRyyeryyyERRI 7 Oren file for usdate
T ¥ (includes extend)
57 # Clear buffer to all blanks each time
58 1042 MOV #RSIZyR1 i Record size
H9 MOV #RUFFyR2 $ R2 =» huffer
60 2082 MOVE # y(R2D+ 3 Move in a blanbk
61 SOR R1+20% # Continue until done
62
63 RIOWSC I0.RFReSe1y 2 I0STy sy “BUFFsRSIZy s INFTYLINFTy 74
&4 ¥ Fromet and dget insut
65 CHMFE $IE.EQF» I0ST 3 Check for "Z
b6 EEQ EXIT ) s If "Zy exit
&7 MOV #RBUFF s RO ¥y Set ur to convert
68 CALL $CHTR ¢ record ¥ to binary
%4 s Check for dgood conversionr character after # is
70 3 returned in R2 (it should be a8 “»") '
71 CMFPR #79y9R2 ¥y Is it a8 comma
72 EEQ Goon # Branch on siood
73 #  conversion
74 QIOWSC JTO.WVUBsSslyyr sy iCNVERLCNVERY 40>
75 y Disrlay error messadge
76 RCS ERR4 # Branch on directive
77 # error
78 EBR 104 ¥y Get next inrut
79 Goon: FUTSR #FDBy»yR1s»ERR2 % Write record to oubtrut
80 : ¥ file
81 ER 104 i Get next inrut
82 # Close filey disrlay messadey and exit
83 EXIT: CLOSES #FDEBEsERR3 ¥ Close file
34 QIOWEC TO . WUEsSyleyy sy “RUFF1yLEN1»40> jWrite
85 i messade Lo orerator
86 RCS ERR4 # Branch on error
87 EXIT$S
88
89 ERR1:

90 ERR23 CLOSE$ #FDByERR3
?1 ERR3: MOVE F+ERR(RO) s RO

Close file
Move FCS error code

]

H
2 MOV ROy I0ST # to argument block
93 3 Tor $EDMSG
94 . MOV *#108TsR2 # Set ur for $EDMSG
25 TSTR F.ERR+1(RO) # I/0 or directive error
96 REQ I0ERR 3 Branch on I/0 error
@7 MOV #EMESDsR1 # Set urs for dir error
98 ¥ messasge
99 ER COMME ¥ Branch to commorn code
100 IOERR: MOV #EMESIyR1 ¢+ Set ur for I1/0 error
101 ¥ messade
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24
27
28
29
30
31
32
33
34
5

36

File Control Services

SOLUTION
COMME : MOV #¥0UT RO # Set wur for $EDMSG
CALL $EDMSG ¥ Edit error messade
MOV R1sFRINTH+Q.I0OFL+2 ¢ Lendgth of error

¥y messade
Nisrlay error message
EXIT

DIRS #FRINT
EXIT$S

“r wr

§ Here for directive error orm QI

0
ERR4: MOV *ERRMSGyRO ¢ Set upr for SEIMSG

MOV *#MSGERFsR1 H
MOV *4$0SWR2 H
CALL $ENMSG ¥y Edit messade
QIOWSS #I0.WVBs#Sr¥lyrs sy <#ERRMSGyR1Ly#40>

$ Disrlay messade
EXIT$S 3 Exit

+END START

FROGRAM LEX104

C
C File LEX104,.FTN
c
C This task urdates records in the file FIXED.ASC using
C direct asccess formatted writes. The oridinal file was
C created using CREFXA.
Cc
C Direct access formatted writes are available in
g FORTRAN IV-FLUS and FORTRAN-77 onlyg
BYTE REC (30)
(8
C Oren file

OFEN (UNIT=2sNAME='FIXEDN.ASC’ yACCESS="NIRECT >
1 TYPE='0LD’ +sFORM="FORMATTEDN )
C Flace blenks in buffer

10 Do 1% J=1,30
REC(J)=" ¢
15 CONTINUE

C Read record from terminal
WRITE (S5y20)

20 FORMAT (‘$ENTER RECORD NUMBRER AND TEXT! )
READ (5sS0sEND=9200) REC
20 FORMAT (64A1)

C Convert record rnumber to intedger formast
DECODE (2+60yREC) NREC

60 FORMAT (I2)

C Write record to disk
WRITE (2/NREC+80) REC

80 FORMAT (30A1)
100 GOTO 10
C "Z inruty close file and exit
200 CLOSE (UNIT=2)
CALL EXIT
END
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DN DU-

27
28
29
30
31
32

34

50

P > N> > > Er > e

CR
LF
MES1?

- LEN1

MES2:$

’

LEN2
MES3I?
MES3D?
MEES4TIR
MES4D?
MESSI ¢
MESSD?
RUFF

FOE?!

FILE?

VEN?
BLOCK?
I08R?

File Control Services

SOLUTION

+TITLE BLOCK2
+IDENT /01/
+ENAERL LC ¢ Enable lower case

File LEX105.MAC yFEX
Modified to work on 2 virtual blocks at a time §5EX

XX-BLOCK2 sromrts at TI! for a virtual block number
arnd then reads and disrlaus that block of "BLOCK.ASC*®

+MCALL QIOWSsDIRSyRIOWSS,EXSTHS
+MCALL  FDORDF$ s FORCSAy FIRK$AFDOFP$Ay NMBLKS
+MCALL FSREZ$yOFEN$RsREADSyWAITS» CLOSES

+SRTTL MESSAGES

+NLIST REX

= 15

= 12

+ASCII /FIRST VIRTUAL RLOCK: / $EX

= 4, - MESI

JASCIT ~ “CRH<LF»/HERE ARE THE BLOCKS ¢ /<CRH<LF>
F5EX

= ., — MES2

i

+ASCIZ ‘I/0 ERROR FROM OFEN$Rs COLDE Zh.
+ASCIZ /LIRECTIVE ERROR FROM OFEN$Ry CODE = XD./
+ASCIZ  “1/0 ERROR FROM READS$, CODE = ZI.~

+ASCIZ  /DIRECTIVE ERROR FROM READ$, CODE -~ %I/
+ASCIZ ‘I/0 ERROR FROM WAIT$, CODE = %D~

+ASCIZ  /DIRECTIVE ERROR FROM WALIT$y CODE = ZD./
+ BLKE 80. $ STORE RESFONSE HERE

+LIST REX
+EVEN
+SBTTL  LOCAL STORAGE

FSRSZ% O # NO FSR BUFFER NEEDED
# FOR RLOCK I/0
FORDF$ FOR FOR INFUT FILE

FORC$A FDJ.RUM
FOEK$A EBLOCKs1024.55151

READ/WRITE MODE
SR § EF 1s BUFFER ADRy$FEX
SIZE

LUN 1y DIFNE

NAME IS BLOCK.ASC

FLIOF$A 1ssFILE
NMELK$ RLOCKsASC

w> er wr J er e

+WORD Or1 3 DEFAULT VEN
+ BLKW S12. § RLOCK RUFFER sEX
+ BLKW 2
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FROMFT$
DONE §

DUMF 3

START

3 Now du

142

a

¥ Now we

ERR1:

TOERR1:

ERR2?

File Control Services

SOLUTION

QIOWS IO«RPRyS 19y I0SRy yBUFF vy 6y y MESTyLEN1 s " $»

¢ Fromet and dget VR #
QIOWS IOJWVEBsSyLlrsyy sy “MES2yLEN2y40> § DoOne

y messadge

QAI0WS JOJWVERYSylyrey<0v64.940> 5 Nisrlay of VR
+SRTTL  MAINLINE COILE
OFEN$R #FDRsyys vy rERR1 ¥ Oren file
nIRS #FROMFT ¢ Ask for 8 VEN
MOV I0SR+2+RO ¢ Fut mull at end
CLRE BUFF (RO) i of digit string
MOV #EBUFF yRO # RO = VEN
CALL $COTER ¥ Convert to binary
MOV R1sVEBN+2 # Store as low VEN
READ$ #FDRy » y2VEBNy y »y yERR2 3 Read in the block
WAITS y» yERR3 ¥ Wait until done
IR #[IONE $ Tell them I/0 is done
me 16+ lines of 64. characters each s #EX
MOV #BLOCKYRO # RO = 1st lime to dumse
MOV %16.,9R1 i F of lines to dums $3EX
MOV ROy DIUMP+Q. I0FPL 3 Addr of current line
LIRS *#DUMF # Dums it
ALlD *64.sRO ¢ Point at next line
SOR Ris1l% # Dume all 8. lines
exit with status = EX$SUC
MOV *¥EX$SUCYRS # Put status in RS
ER EXIT ¥ And then exit
+SBTTL ERROR ROUTINES
TSTR F+ERR+1(RO) # I/0 or directive error?
EREQ IOERR1 # Branch on 1/0 error
MOV #MES3DsR1 F§ o= Dir error messatHe 3
ER FCSERR § Branch to common code
MOV #MES3IyR1 $ =x I/0 error messadge 3
ER FCSERR ¥ Branch to common code
TSTH F+ERR+1(RO) y 1I/0 or directive error?
REQ IOERR2 # Bramch on 1/0 error
MOV #MES4ALsR1 ¥ =x [ir error messade 4
BR FCSERR $ Branch to common code
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File Control Services

SOLUTION
101 TO0ERR2: MOV #MES4IsR1 ¥y =» 170 error messade 4
102 ER FCSERR ¥ Branch to common code
103 ERR3:
104 TSTER F+ERR+1(RO) § 170 or directive error
105 BEQ I0ERR3 $ Brarch on 1/0 error
106 MOV #MESSDyR1 $y =» Nir error messadge 5
107 ER FCSERR § Branch to common code
108 I0OERR3: MOV #MESS IR $ = 1/0 error messade 9
109 3 FaLL INTO COMMON CODE
110 FCSERR?
111 MOVE F+ERR(RO) +R2 ¥ Sign extend error code
112 MoV R2yI0SE i and move into I0SR
113 MOV *¥EXSERR YRS $ Exit status in RS
114 FORMAT ¢
115 MOV *¥I0SEsR2 3 Set ur for $EDMSG
116 MOV #BUFF yRO ]
117 cal.L $EIIMSG 3
118 QIOWSS #I0.WUERy#Se#1lvr sy “RBUFFyR1,#40> ¥ Disrlay
119 i messase
120 EXIT?
121 CLOSES #FILR $ Close the file
122 EXST$S RS . 3 Exit with status
123 +END START
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27

28
,

where

> WP WP P WS W W WP WS Tr @F W T W

A

¥

TYPEL?
TYPER?
TYFE3!
TYFE4?
ERR1 S

ERR23
ERR3?

RUFF$
TRUFF
FMT?
FMTERD?

FMTERI ¢

DATA?
DELTXT?
DITXT
NOTXT?
CLTXT?

File Control Services

SOLUTION
JTITLE €SI
+IDENT /01/
+ENARL LC # Enable lower case

File LEX106.MAC
Modified to actuallwy delete or disrlaw the fTile #3EX
C8I illustrates the use of the command string

interrreter, This task accerts 8 command lire from the
terminal in the form?

devilusylfilename.fileturetversion/switch

switch can hel
NE -~ DNelete file
DIIN —~ Tisrlaw N cories of file

+MCALL  GCMLER$yGUMLS»CSI$»CSI$1,C8I42

+MCALL  CSISSVYCSI$SWCEISND

+MCALL  FORSZ$yFLORDF$s FORCSAS FROOFPSAsFINITS
+MCALL  QIOWSSsQIOWS s DIRSSEXITSS

+MCALL DELET$»0FEN$RyOFEN$WsGET$yFUT$»CLOSES

«NLIST BEX

LOCAL TIATA

QI0WS IOWVERySslyyy y < ERRL1SIZ1 940
QIOWS TOWVEsSyLlsyy s ERR2ySIZ2+40
RIOWS JOWVRSelrrr vy ERR3yS1Z3540>
QIOWS IO WVBsSrlryy v “BUFF» 9403 $EX
+ASCIT  /GET COMMAND LINE ERROR/
SIZ1=.~ERR1

LABCITI /CSI ERROR. ILLEGAL COMMANID/
§122=,~-ERR2

+ASCIT  /CSTI ERROR. FILE SFEC ERROR/

§I1Z23=,~ERR3

+BLKE 100, 3 Outeut text buffer
+BLKE 132, $ Transfer buffer
+ASCIZ  /YOU HAVE REQUESTED A %Z7A JOR/

+ASCIT  /FCS DIRECTIVE ERROR ON Z7A./ FIEX
JASCIZ 7/ CODE = ZI./ $sEX
«ASCIZ 7PFCS I/0 ERROR ON %Z7A. CODE = ZD.7?33EX
+EVEN

« BLKW 2 Argument block F3EX

- w»

+ASCIT  /DELETE/<QX
+AGCIT  /DISFLAY/
+ASCIT  /NOTHING/
+ASCIT  /CLOSE/<05<0k i For close $FEX

ASCITI text

WEVEN
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File Control Serv
SOLUTION
CS1¢ H
CELK? +BLKE C.SIZE y
+EVEN
HEMSK = 1
DIMSK = 2

SWTERL?
CSI$SW DESDEMSK
CSI$SW DISDIMSKy»y sy NUM

W e> ©r W M W 8

CSI$NI

CSI$5V OCTAL+COFYy2yNUMS

i
H
CSI$ND §

¥

sGET COMMAND LINE BLOCK DEFINITIO

FSR8Z$ 3

-

GRLK? GCMLES »CSIrs5

FOE: FROROF$

FORC$A »TRUFF,132.

FLLOF$¢A 1yCRLK+C.DSDS

L DT T T TR T 19

3 NOTE! Need a3 2nd FDER for disrlay

FIIROS FDRDF$
FDOAT$A R.VAR,FD.CR

FORC$A »TEBUFF»132,
FOOF$A 2yDSFTO

DSFTO:  JWORD LDEVyDEV

M WP > WP WS NP > > W W W e

+WORD 0s0
+WORD 020

NEV?: +ASCITI  /TIM/
LDEV=,-DEV
+EVEN

JMPTEL? JWORD NONE»DELETE»DISFLY
H
H
H

COFY? +WORD 1

143

N

ices

Ilefine CSI offsets
allocate CSI storade

Ielete mask

Disrlaw maskhk

Switch descrirstor table
lelete switch = [E
Disrlay switch = DIy
also allow DIIN

Ernd of switch table

Value N for /DLIIN is
in octal and will
be stored in COPY

End of switch value
table

S
GCML. uses record I/073EX

Fromet with ‘CS8I‘ on
LUN S

FILE for file to delete
or disrlau,

URE AT TRUFFy lensgth
132.

LUN 1y dataset

descrirtor from CSI

FOER for outrut to TIIFFEX
Var lendth recordsy F7EX

list format FrEX
URE at TRUFFy lengthsiEX
132, sFEX
LUN 2y dataset $FEX

descrirtor at DSFTO F3EX
Nataset descrirtor J$3EX
for TI!. No UIC or 5#+EX
name needed, $fEX
EX

- e
- wr

m
>

a

§ Jumpr table for
subroutines derending
on switches

Value for N in /7DIN



101
102
103
104
105
106
107
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
146
147
148
149
150

File Control Services

SOLUTION
.ENAELE LSE
START: FINITS ;
5
j
;
5
NEXT:  GCML$  #GELK j
v BCC 10% 5
5 Check for ~Z. If "Z» exit,
CMFE  #GE.EOF y GRLK+G . ERK
ENE REALER
 EXIT$S
REALER! DIR$  #TYFE1

€3> w> er € E>

Initialize FCSy this
is normally done with
an OFEN statement.
For delete we do not
need an oren statement.
Fromet and dget command
Eranch if command OK

i Is it "Z7
EBranch on other error
Exit

lisrlaw error text for
dget command line error

EXIT$S Exit
# Farse inrut for illesal characters
104 CSI%1 $CRBLKyGRLKAG . CMLI+2sGRLK4+G.CMLD 3 Format
¥y is C8I addry addr of
i commandy lensth of
§ command
RCC 208 ¥ Rranch on OK command
DIRS *¥TYFE2 s Disrlay error text for
5 illegal command
EXIT$S i Exit

&

2082 CSIs$2 FCELKyOUTFUT » #SWTRL. 3
RCC 304 #
DIRS $FTYFE3 H
;
EXIT$S §

a

i Call the arrrorriate subroutine

3043 MOV #FDE»RO i
MOV CBLK+C . MKW1yR1 g
ASL R ;
CALL @JIMFTEL (K1) ;
BR NEXT 3

# Subroutine NONEy

NONE: MOV ENOTXT,DATA ;
§

144

¥ Create a dataset descrirtor from

entered if no switches

the file srecification

Exrect outrut file
5 srec
Branch on file srec OK
Disrplay text for file
grEC error
Exit

Address of file

descrirtor

Mask value = 0y 1y or 2

louble for word offset
into Jume table

Call the subroutine

Get next command line
srecified

Set ur for owutrut of
messadge



File Control Services

SOLUTION
151 CALL ouUTHMS 7 Call QUTMS, as a §sEX
152 . ¢ subroutine §sEX
153 RETURN # Return s vEX
154
15% # Common disrlay messadge code — a3 subroutine since it §3EX
156 i is not a common return roint yyEX
157
158 QUTMS: MOV $¥BUFF RO i Set ur for $EIMSG
159 MOV FFMTyRL H
160 MOV *0ATALR2 5
161 CALL $EIMSG # Edit messade
162 QIOWSS #I10.WVEBy#Sy#F1lyys » FBUFF-R1y %40 5 Disrlau
163 RETURN i Return
164
165 # Subroutine DELETE
166 H :
167 # KXXWARNING ~ THE HIGHEST VERSION NUMEBER OF THE FILE XXX
168 3 OXXKXWILL EE DELETED IF NO VERSION NUMBER IS SFECIFIED XXX
169 !
170 DELETE: MOV #DELTXT»DATA # Set wur for outrut of
171 . i messade
172 CaALL QuUTMS # Call disrlag $FEX
173 ¥ subroutine F3EX
174 DELET$ #FDORyERRD $ DIelete file §FEX
175 RETURN i Return
176 # Ilelete error code
177 ERRIN: MOVE F+ERRC(RO) yRS ¥ Extend sidgrn on errorssEX
178 MOV Ry DIATA+2 i and move to arg blockssEX
179 MOV #DELTXTyDATA 3 Move rointer to deletessEX
180 ¥y text ssEX
181 COMME: TSTE F+ERR+1(RO) # Check for directive $3EX
182 - i error or I/0 error $iEX
183 EEQ TOERR ¥ Branch on 1I/0 error $3EX
184 MOV #FMTERDYR1 i Get format strinsg syEX
185 _BR DISPER # Branch to common FEX
186 + error disrlaw code $FEX
187 IOERR: MOV #FMTERIYRL 3 Get format strinsg $rEX
188 DISFER?! MOV +RBUFF s RO ¥ Set ur for $EDMSG $sEX
189 MOV *NATAYR2 H ) B FFEX
190 CAaLL $EDMSE y Edit messade $EX
191 MoV R1yTYFE44Q.I0FL+2 5 Size of messade sPEX
192 DIR$ *TYFE4 ¥y Disrlay messade FPEX
193 EXIT$S § Exit s sEX
194
195 # Subroutine DISFLY - Jdust disrlaw a3 messade
196 -
197 DISFLY! CALL $SAVAL i Save 3ll redisters
198 MOV *#DITXT»DATA 3 Set ur for outrut of
199 i messade
200 CALL OUTMS i Eranch to common
201 i disrlay 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
222
223
224
225
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?

¢ Stav

A

# Error
CHECK?

‘More
file
GAIN?

D e -

¢ Here
ERRE?

a

¢} Here
ERRC?

File Control Services

SOLUTION

OFENSR #FDEyryy» yERRE
OFEN$W #FDEQOys»»s» vy yERRE

Oren file for inrut
Oren TI: for outrut

MoV COFPYsyR4 Number of cories to
R4

MOV #FDOERYRO Addr of FIOE of inrput
file :

CALL +MARK Save rointers to
first record for
resetting. Fointers
are returned in Rl»

R2+R3

W W> W2 e WE P P 63 € M WP WP W e

BCS ERRE Eranch on error

GET% #FOR Get record from file
RCS CHECK EBranch on error

here if OK det - outrut record to TI?

MOV F+NRBOCRO) y FORO+F +NRED § Move lenstth of

record to FORO

FUTS #FDROy » yERRE Disrlaw record at TIG

«> e 8

ER GET Get next record

code

CHFE *#IE.EOF yF.ERR(RO) §# Check for EOF

BNE - ERRE Branch if not .
DEC R4 Iecrement corw counter

MOV *#1,COFY Reset number of cories
CLOSE$ #FDERsERRC Close file

CLOSE$ #FDROsERRC Close TI?

RETURN .

cories to do — reset rointers to start of inrut
and rereat

CALL +FOINT $¢ R1sR2yR3 are still set
RCC GET # DNisrlay next coru

for errors on FUT$sy GET$sy and +FOINTs

MOVER F.ERR(RO) sRS ¢ Extend sign and move
Mov RS DIATA+2 error code to DATA
MoV *¥DITXTyDATA Move disrlay function
for disrlay
Close files

)
H
]
ENE AGAIN # Branch if more to do
4
H
H

CLOSE$ #FIERyERRC
CLOSE$ #FDEROyERRC
EBR COMME Branch to common error

code

W W> e Wr 6> € WP W

for errors on close

MOVE F+ERR(RO) RS Extend sidn and move

4

MoV RSy DATA+2 ¢+ error code to DATA

MoV #CLTXT+DATA i Move close text for
i disrlay

JMP COMME ¥ Jume to common error
i code

JEND START
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