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Dear Wombat Wizard

Dear Wombat Wizard:

How do you suppress the opening FORM-FEED that the report writer generates? Seems like I’ve seen
something about this somewhere, but I can’t remember where. I tried

AT TOP OF REPORT PRINT NO NEW-PAGE
but with no such luck!
Signed,
Interested in saving the trees
Dear Tree Saver:

The answer to your question is you can’t suppress the form feed from within the report writer. The
enhancement to DATATRIEVE that you seek was Product Improvement Request S87-2; see page DTR-43 of
DECUS U. S. Chapter SIGs Newsletters, April 1987, Volume 2, Number 8.

However, if you put the output to a file, you can use an editor to remove the <FF> at the top of the file.
You could also write a post—processor program in DCL, FORTRAN, BASIC, or your other favorite 3GL to
strip the first record and then spool or directly print the rest. Or better (and maybe slower) yet, you could do
it all in DATATRIEVE. Consider the following domain and record definition:

DEFINE DOMAIN PSPOOL USING PSPOOL_RECORD ON PSPOOL.DAT;
DEFINE RECORD PSPOOL_RECORD USING ‘
01 PSPOOL_REC.
03 BUFF PIC X(n). ! where n is big enough to handle your
! widest reports

Then your report writer output would look like

ready foo
report foo with . . . sorted by . . . on PSPOOL.DAT

end-report
declare first-flag pic x.
first-flag = "Y"
ready pspool
for pspool begin
if (first-flag eq "N") then begin
print buff(-)
end
first-flag = "N"
end
! and if you want to save disk space then
fn$dcl ("$DELETE PSPOOL.DAT;*")
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On the other hand, when you graduate to a laser printer, you will welcome the initial form feed every time
you failed to manually form feed the last page of the previous report. The developers of DATATRIEVE
would say the initial form feed was good planning based on the increased laser printer usage as both attached
and cluster printers.

Signed

The Wombat Wizard

A New Plot Family For VAX-DATATRIEVE
B. Z. Lederman, WU World Communications, New York, NY 10004-2464

Two days before leaving for the Cincinnati symposium, I realized I had not prepared anything for the
Wombat Magic session (not that anyone is required to, but it’s fun to participate in that session). I recalled
that at a previous symposium, a user had indicated that he needed to plot data on wind speed and direction
for weather and environmental studies and wanted to know if a DATATRIEVE plot could be written to do
this. I thought that it would not be too difficult to do; in fact, it turned out that in just an hour or two I was
able to get a workable plot by taking the existing PIE plots and removing the parts I didn’t need. Basically, I
did a plot like the COMPASS plot shown below.

Figure 1 - COMPASS Plot

When 1 first did this, of course, I only had the data lines. After I had it working, I added the dashed
background lines for the four compass points, and the little circles at the ends of each data line to make the
ends easier to see. Basically, a PIE chart draws a circle, then divides it up into pieces and labels them. I
removed the part of the PIE chart (plot DRAW_PIE) that takes the data and figures out how far apart the
slices of the pie are, and made the length of the line proportional to the value plotted. I also removed all of
the stuff that drew in the values and percentages on the plot; perhaps some day I'll put some of that back in
to write the actual value of the angle and magnitude on the plot. In order to test my plots, I created a small
domain with some data in it which follows:
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DEGREES MAGNITUDE

0.0 5
22.5 41
30.0 10
60.0 15
90.0 20

120.0 35
150.0 40
180.0 45
210.0 38
240.0 28
270.0 18
300.0 12
330.0 10

Originally I only had the data points at 30 degree intervals; it was only after I added the 22.5 degree data
point that I realized that I was plotting things backwards. The original data was too ”symmetrical” to see that
I was drawing counter—clockwise instead of clockwise, like a compass. Having done that, I made some slides
Friday and went home to prepare for my trip. On the way home I realized that I could do something really
interesting now that I had a way to draw a circle and some lines out from the center. While in Cincinnati I
used some time in the campground to work out the following plot:

The time is now: 16:08.52

Figure 2. Clock

Somehow, the thought of turning an 8840 cluster into a very large, heavy, and expensive analogue clock
appeals to me. Besides, I figure that if VMS will only give you digital time (SHOW TIME), DATATRIEVE
should be able to deliver both analogue and digital. On returning from the symposium, I decided to clean up
the plots a little and combine all of the separate plots into one clean family of plots as you see them here. I
created a plot DRAW_CIRCLES to do the basic work for this family of plots similar in concept to
DRAW_PIE.
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REDEFINE PLOT DRAW_CIRCLES

The "working stuff" of clock face, compass, and vector plots.
B. Z. Lederman WU World Communications 23-May-1988
This plot does not draw a background for easier hardcopy

DECLARE X_POS, I, ANGLE, STR_LEN, MAX_LEN
DECLARE DEFAULT_TITLE, RADIUS, Y_CENTER, MAX_MAG
DECLARE REAL VECTOR SCALED_MAG

ENTRY O (TITLES : STRING VECTOR,

DEGREES : STRING VECTOR,
MAGNITUDES : REAL VECTOR)
BEGIN
PLOT HOUSEKEEP 0
PLOT DATA_LIMITS 4 ! last top level plot was a "pie" plot
SET_SEGMENT 5
PRINT “S(M1(LO))” ! set output mapping

CLEAR_SEGMENT 3
SET_SEGMENT 0

PRINT “L(Al)~ ! set character cell loading
PRINT ‘L"X"FFFFFFFFFFFFFFFF~ ! load cell
PRINT ‘L"Y"FFFFFFFFFFFFFFFF’ ! (not actually used)

PRINT ‘L"Z"FFFFFFFFFFFFFFFF~
SET_SEGMENT 1
PLOT DATA_LIMITS 6 (DEFAULT_TITLE) ! set flag if TITLE plot not active

IF DEFAULT_TITLE NE O THEN ! put in "real" title
BEGIN
PRINT “T(BS2)” ! Text command

INCR I OVER TITLES
MAX_LEN = MAX_LEN + LENGTH (TITLES(I)) + 1
IF MAX_LEN > 38 THEN X_POS = O ELSE X_POS = (38 - MAX_LEN) * 10
PRINT “P°, LXY (X_POS, 0)
INCR I OVER TITLES
BEGIN
STR_LEN = STR_LEN + LENGTH (TITLES(I)) + 1
IF (STR_LEN < 38) THEN PRINT “T"”, TITLES(I), ~ "’
END
END
ELSE PLOT DATA_LIMITS 13 ! output a plot header
PLOT DATA_LIMITS 7 (RADIUS, Y CENTER) ! return radius for plot circle
Scale the magnitudes of the plot lines.
MAX_MAG = MAX (MAGNITUDES)
INCR I OVER MAGNITUDES
SCALED_MAG(I) = MAGNITUDES(I) * (RADIUS / MAX_MAG)
Start drawing

PRINT “T(E)T(Al)p’, LXY (380, Y _CENTER), ! set position to center
‘c(w(r))’, RX(RADIUS), ! clear a circle
“c’, RX(RADIUS), “T(A0)” ! outline a circle
END
!
ENTRY 1

Draw in 12 hour markers in dashed lines for clock face.

BEGIN

Drawing the center circle depends on the command coming just after
drawing the main circle outline.
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PRINT “c’, RX((RADIUS / 50)) ! draw a small center circle
ANGLE = 0
INCR I FROM 1 TO 12
BEGIN
ANGLE = ANGLE - 30
PRINT ‘p”, LXY(380, Y_CENTER), ‘p’,
RXY( (- RADIUS / 2) * SIN(ANGLE), (- RADIUS / 2) * COS(ANGLE) )
IF I EQ 12 THEN
BEGIN ! top mark a little longer
PRINT “V(W(P2I(0)))’,RXY((-RADIUS/1.75)*SIN(ANGLE),
(-RADIUS/1.75)*COS (ANGLE) )
END
ELSE
BEGIN
PRINT “V(W(P2I(0)))“,RXY((-RADIUS/2)*SIN(ANGLE), (—-RADIUS/2) *COS (ANGLE))
END
END
END
!
ENTRY 2
! Draw in vertical and horizontal axis using dashed lines.
BEGIN
PRINT “p”, LXY (380, Y_CENTER), “V(W(P2I(0)))”, RX(RADIUS)
PRINT ‘p°, LXY (380, Y_CENTER), “V(W(P2I(0)))’, RY(RADIUS)
PRINT “p’, LXY (380, Y_CENTER), “V(W(P2I(0)))”, RX(- RADIUS)
PRINT “p°, LXY(380, Y_CENTER), ‘V(W(P2I(0)))’, RY(- RADIUS)
END
!
ENTRY 4 (DEGREES : STRING VECTOR)
! Plot vectors clockwise from top.
BEGIN
INCR I OVER DEGREES
BEGIN
ANGLE = -1 * DEGREES(I)
PRINT “p”,LXY(380,Y _CENTER), v’ ,RXY((- SCALED_MAG(I))*SIN(ANGLE),
(— SCALED_MAG(I)) * COS(ANGLE)), ‘c”, RX((RADIUS / 5§0))
END
OUTPUT_SEGMENT 0,1
PLOT HOUSEKEEP 2
END
!
ENTRY 5§ (DEGREES : STRING VECTOR)
! Plot vectors counter-clockwise from right.
BEGIN
INCR I OVER DEGREES
BEGIN
ANGLE = -1 * DEGREES(I)
PRINT “p“, LXY(380, Y_CENTER), “v’, RXY(SCALED_MAG(I) * COS(ANGLE),
SCALED_MAG(I) * SIN(ANGLE)), ‘c”’, RX((RADIUS / 50))
END
OUTPUT_SEGMENT O,1
PLOT HOUSEKEEP 2
END
END_PLOT
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To use this multiple entry plot you need other plots to "drive” it (much as PIE and VALUE_PIE call on
DRAW_PIE). The first one is the COMPASS plot, so called because it works as a compass does (zero
degrees is at the top or NORTH, and increasing angles go clockwise).

REDEFINE PLOT COMPASS
1
! Do a direction and magnitude vector plot (clockwise).
! B. Z. Lederman WU World Communications, Inc. 12-May-1988
1
DECLARE STRING VECTOR TITLES
DECLARE REAL VECTOR DEGREES, MAGNITUDES
DECLARE INDEX
]
ENTRY O (TITLE2 : STRING, TITLEl : STRING)
BEGIN
PLOT DATA_LIMITS O
TITLES (1) = ‘Compass plot of~
TITLES (2) = TITLEl
END
!
ENTRY 1 (D, M)
BEGIN
INDEX = INDEX + 1
DEGREES (INDEX) = D
MAGNITUDES (INDEX) = M
END
!
ENTRY 2
BEGIN
PLOT DATA_LIMITS 5 (DEGREES, MAGNITUDES) ! save or restore real arrays
PLOT DRAW_CIRCLES O (TITLES, DEGREES, MAGNITUDES) ! start plot
PLOT DRAW_CIRCLES 2 ! draw X and Y axis
PLOT DRAW_CIRCLES 4 (DEGREES) ! draw vectors clockwise
END
END_PLOT

I also decided that it would be a good idea to have a math vector plot. This is almost the same as the
compass plot, except that zero degrees is to the right (the positive X axis) and increasing angles go
counter—clockwise.

REDEFINE PLOT VECTORS
!
! Plot vector values (normal to X and Y axis).
| B. Z. Lederman WU World Communications 23-May-1988
!
DECLARE STRING VECTOR TITLES
DECLARE REAL VECTOR DEGREES, MAGNITUDES
DECLARE INDEX
!
ENTRY 0 (TITLE2 : STRING, TITLE1 : STRING)
BEGIN
PLOT DATA_LIMITS 0
TITLES (1) = 'Vector Plot of:’
TITLES (2) = TITLE1
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END

!

ENTRY 1 (D, M)

BEGIN
INDEX = INDEX + 1 | for each data point
DEGREES(INDEX) = D ! store angle
MAGNITUDES(INDEX) = M ! and magnitude

END

!

ENTRY 2

BEGIN

PLOT DATA_LIMITS S (DEGREES, MAGNITUDES) ! save or restore real arrays
PLOT DRAW_CIRCLES 0 (TITLES, DEGREES, MAGNITUDES) ! start plot

PLOT DRAW_CIRCLES 2 ! draw X and Y axis

PLOT DRAW_CIRCLES 5 (DEGREES) ! draw vectors counterclockwise
END
END_PLOT

If you compare this plot carefully with the compass plot shown previously, you can see the difference.

Figure 3. Vectors

The time clock plot is almost the same as the compass plot, but requires the time be fed into it in a certain
way. I defined a procedure which would do this. A third "dummy” variable is used to feed the digital time

in for use as a title (this was a little something extra I added after I got home from the symposium).

REDEFINE PROCEDURE TIME
!
!
!
!

PLOT CLOCK USING FN$HOUR ("NOW"), FN$SMINUTE ("NOW"), ! time

"X" (FORMAT FNS$TIME ("NOW") USING X(8)) ! digital time in title

END_PROCEDUREREDEFINE PLOT CLOCK
1

Feed the current time into the clock plot.
B. Z. Lederman WU World Communications 23-May-1988
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! Do a clock face vector plot.

! B. Z. Lederman WU World Communications, Inc. 23-May-1988

]
DECLARE STRING VECTOR TITLES
DECLARE REAL VECTOR DEGREES, MAGNITUDES

DECLARE INDEX

]

! The first data point is the hour, the second is the minute

! the third is to put the digital time as a text string in the title
]

ENTRY O (TITLE3 : STRING, TITLE2 : STRING, TITLEl : STRING)

BEGIN
PLOT DATA_LIMITS O
TITLES (1) = “The time is now:~”
TITLES (2) = TITLEl

END

'
ENTRY 1 (H, M, DUMMY : STRING)
BEGIN
DEGREES(1) = ( (H + (M / 60)) * 30)
MAGNITUDES(1) = 0.75
DEGREES(2) = (M * 6)
MAGNITUDES(2) = 1.0
END
!
ENTRY 2
BEGIN
PLOT DATA_LIMITS 5 (DEGREES, MAGNITUDES) ! save or restore real arrays
PLOT DRAW_CIRCLES O (TITLES, DEGREES, MAGNITUDES) ! start plot
PLOT DRAW_CIRCLES 1 ! draw 12 hour markers
PLOT DRAW_CIRCLES 4 (DEGREES) ! draw vectors clockwise
END
END_PLOT

convert time to degrees
short hour hand

convert minutes to degrees
long minute hand

- b e e

The most important thing to remember about all of this is not to be afraid of trying to make new plots or
modify existing plots. Simply make a copy of the Digital supplied plots and work in your own directory so you
don’t affect anyone else while you are experimenting.

Editor’s Note: If Bart was amused at the thought of turning a VAX 8840 cluster into a clock, the editor
almost fell off of his editing chair at the thought of a DATATRIEVE alarm clock. Consider the procedure:

DEFINE PROCEDURE ALARM

DECLARE ALARM_TIME USAGE IS DATE.

DECLARE ALARM_STRING PIC X(5).

DECLARE NOW USAGE IS DATE.

ALARM_TIME = "today"

ALARM_STRING = *,"the alarm time in HH:MM format"

ALARM_TIME = FN$DATE (FN$UPCASE (FORMAT ALARM_TIME USING DD-MMM-YYYYB|
ALARM_STRING|":00.00"))

WHILE 1 EQ 1 BEGIN ! you have to “C or “Y to stop it!
NOW = "now"
IF (NOW GT ALARM_TIME) THEN BEGIN
PRINT "“G"G"G"G"G" ! 5 bells is the alarm
END

! You can’t use the procedure TIME here because the optimizing
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! Wombat will get you, and the hands of your clock won’t move.

PLOT CLOCK USING FN$HOUR (NOW), FNSMINUTE (NOW),
"X" (FORMAT FNS$TIME (NOW) USING X(8))
FNSWAIT(5.0) ! you can set the clock re-fresh rate by adjusting
! the amount of time between plotting the clock
END
END-PROCEDURE

If you are unfamiliar with the functions FNSWAIT, see Don Stern’s article on DATATRIEVE functions in the
Wombat Examiner and 4GL Dispatch, Volume 2, Number 8, April, 1987, pages DTR-29 and DTR-39. The
Sunction is equivalent to FNSDCL(”$WAIT HH:MM:SS”), but without the overhead of spawning a
sub-process.

Why Not To Define Your Default Dictionary The Wrong Way
Jerry Oberle, Survey Sampling, Inc., Fairfield, CT 06430

In the June 1988 issue of the Wombat Examiner and 4GL Dispatch (Volume 9, Number 10, for you
librarians), Bart Lederman wrote a good article on some hidden traps in the DCL DEFINE command that
may rise up to hurt you if you don’t know they’re there.

Essentially, his article cautions you to beware of the use of too many special characters in the equivalence
string. While trying to track down the problem, he called TSC, who oversimplified the problem by saying that
“you aren’t allowed to have special characters in a logical name definition unless they are surrounded by
quotes”, and further that “there is a hidden bug in DCL which allows some invalid definitions to work, and
the magic number of special characters appears to be two.”

I'll give the folks at Colorado one thing, they certainly do make an effort to explain things, even when they
don’t know about that of which they speak.

For those who haven’t read the original article, the problem is essentially that the first DEFINE command
below works fine, while the second one generates an error.

$ DEFINE CDD$DEFAULT CDDS$TOP.DTR$USERS.OBERLE ! works fine
$ DEFINE CDD$DEFAULT CDD$TOP.DTR$USERS.OBERLE.SUBDICT ! fails with

%DCL—-W-PARMDEL, invalid parameter delimiter - check use of special characters
\ . SUBDICT\

Actually, Mr. Lederman’s problem seems to have been complicated by the fact that he was defining symbols
for commands equivalent to those above, and DCL was eliminating the quotes surrounding part of the
definition. Puzzled by what I read, I tried using the := form of the DCL assignment statement, and sure
enough, it too removes the quotes surrounding the definition. Thus the following two statements are
equivalent:

1 "345"
"1 345"

$ FOOBAR :
$ FOOBAR =
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Both define a symbol of length five, containing the characters “1”, space, “2”, “3”, “4”, and “5”.

Now getting back to the guts of the problem . . . Let’s make the assumption to begin with that the DCL
DEFINE command is intended principally to define equivalence strings for logical names that are file
specifications. While it is true that you can use logical names for other things, that is by far the most
common use. Therefore, it is reasonable for DCL to demand that the equivalence string parameter on the
command line be a valid file specification. Leaving out the issue of DECnet node names, a valid file
specification must have one of the three following forms.

device: [directory(-ies)]filename.type;version
device: [directory(-ies)]filename. type.version
device: "anything you want"

A syntactically valid file specification can contain any or all of the above components, providing that the
correct punctuation is supplied. Thus, FOOBAR.DAT;2 is a valid file specification.

The second format given above can be used to specify any file where both type and version are being
specified. For example, we could also enter FOOBAR.DAT.2 for the file above. Quite frankly, I haven’t the
vaguest idea why this syntax is provided. It is confusing, since for example, in the file spec AFU.3, the three
(3) is the file type, NOT the version number. If you need to give just the file name and version number, but
leave the type unspecified (so as to let it default, for example), you MUST use the syntax AFU;3.

The third format is designed for tape files, which by ANSI standards can have weird characters in their
names. It is also used by DECnet while specifying the node name instead of a device for initiating
transparent task-to-task communication.

Now, of course, a CDD path name is not a file specification. It’s simply a sequence of names, separated by
periods. When you define a short enough CDD path (in terms of levels, not raw length), it appears to be a
file specification in the second format shown above. Never mind that the version portion has something other
than numerics; apparently, DCL assumes that RMS will take care of that problem if and when you try to use
the logical name as a file specification component. However, once you get beyond three levels, it is necessary
to put the path name in quotes, so that it looks like a format three name, without either node or device
specified.

If you were to enter the following DEFINE command, in which the equivalence string has two special
characters, namely pound signs, you'd find that DCL would object quite vehemently.

$ DEFINE LOGNAME JUST#TO#DEMONSTRATE

Thus, there is no “hidden bug in DCL.” The reason that the magical number of special characters in an
equivalence string is two is that when they are periods, the resulting string looks (almost) like a valid RMS file
specification.
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Wombat Magic, Spring 1988 - Part 1

Session Chair:  Dick Azzi, Motorola, Phoenix, AZ
Session Editor: Joe H. Gallagher, Ph. D., 4GL Solutions, Overland Park, KS

Editor’s note: The following is Part 1 of a highly edited transcription of the audio tape of the Wombat Magic
Session at the 1988 Spring DECUS Symposium in Cincinatti, Ohio, which occurred on May 19, 1988.
Material which was presented on transparencies has been merged into the oral presentation. An attempt has
been made to convey both the technical content of the Magic Session as well as the humor, covert intellectual
swaggering, and the spirited interchange of the presentations. Material which appears in the text with square
brackets [] has been added by the editor in an attempt to improved the understandability of this very exciting
Magic Session. Special acknowledgment is given to Mary Gallagher who assisted with the transcription of the
audio tapes.

Joseph Mei, Harris Trust and Savings Bank, Chicago, IL

I brought a couple of functions. About a month or so ago a user came up to me and said they wanted to
produce a report that would give them some sort of productivity numbers — as to how long it took to process
certain things. So I gave it to them and they said these numbers look lousy and they wanted them in
business days, so I thought about it and came up with these two routines: FNSELAPSED_WEEKDAYS and
FNSELAPSED_BUSINESSDAYS. The one to compute elapsed business days we will call the week days
function. I will show you the FORTRAN code on that. Now this is the code for
FNSELAPSED_WEEKDAYS.

integer*4 function elapsed_weekdays(start_date, end_date)
integer*4 start_date(2), end_date(2), elapsed_time(2), zero(2)
data zero /0,0/

integer*4 adjustment(7,7)

data adjustment /0, 0, O,
2 1’

b ’

R b

0

1, 1 0

2, 2 , 0
, 3, 3, , 1, 2,

4, 3 2

4, 3 3

4

, , 1

w W= OO

’ 49 4! 4’ , ’ 5/

integer*4 status, day_of_week, sys$numtim, lib%$day_of_ week
integer*2 elapsed_days(7)

C

C Subtract start date from end date

C

status = lib$subx(end_date, start_date, elapsed_time)

if (.not. status) call lib$signal(%val(status))

if (.not. (btest (elapsed_time(2), 31)))

2 status = lib$subx(zero, elapsed_time, elapsed_time)

(o}

C Determine the number of elapsed days

c

if (elapsed_time(l) .eq. O .and. elapsed_time(2) .eq. O) then
elapsed_days(3) = 0

goto 10

,

[\-I (I I (ST (V]
OV Ot b W N
W KHHFHO
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end if
status = sys$numtim(elapsed_days, elapsed_time)
if ( .not. status) call lib$signal(%val(status))

C

C Determine the day of week for start_date

C

10 status = lib$day_of week(start_date, day_of_week)
if ( .not. status) call lib$signal (%val(status))

C

C Compute the elapsed weekdays

C

elapsed_weekdays = elapsed_days(3) / 7 * 5 +

2 adjustment (day_of_week, imod(elapsed_days(3), 7) + 1)
return

end

The really important part is right down here the last few lines where it assigns the value to the function. The
algorithm really is fairly simple. All you do is compute the elapsed calendar days between two points in time
and divide by 7, multiply by 5, and add some kind of adjustment factor. That adjustment factor depends
upon two variables; [first is] the MOD [modulus] of the elapsed days over 7 and [second] when the date
started. Once that algorithm was figured out the rest was easy.

The adjustment depends on:

MOD(elapsed_days, 7)

Start 0 1 2 3 4 5 6
Mon 0 1 2 3 4 5 5
Tue 0 1 2 3 4 4 4
Wed 0 1 2 3 3 3 4
Thu 0 1 2 2 2 3 4
Fri 0 1 1 1 2 3 4
Sat 0 0 0 1 2 3 4
Sun 0 0 1 2 3 4 5

FNSELAPSED_BUSINESSDAYS is similar.

integer*4 function elapsed_businessdays(start_date, end_date)

integer*4 start_date(2), end_date(2), holiday(2)

integer*4 status, elapsed_business_days, elapsed_weekdays,

1 day_of_week, zero_to_start_date, zero_to_end_date,

1 zero_to_holiday, lib$day, lib$day_of week

open (unit=11, file=“sys$tools:bank_holiday.dat’, status="0ld’,
1 shared, readonly, form="unformatted’)

S elapsed_business_days = elapsed_weekdays(start_date, end_date)

status = lib$day(zero_to_start_date, start_date)

if ( .not. status) call lib$signal(%val(status))

status = lib$day(zero_to_end_date, end_date)

if ( .not. status) call lib$signal (%val(status))

10 read(1l, end=100) holiday

status = lib$day(zero_to_holiday, holiday)

if ( .not. status) call lib$signal(%val(status))

status = lib$day_of_week(holiday, day_of_week)

if ( .not. status) call lib$signal (%val(status))
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if (day_of_week .ge. 6) goto 10

if (zero_to_holiday .ge. zero_to_start_date .and.

1 zero_to_holiday .1lt. zero_to_end_date)

1 elapsed_business_days = elapsed_business_days - 1
goto 10

100 elapsed_businessdays = elapsed_business_days
close(1l)

return

end

At this point [FORTRAN statement number 5] it calls the function ELAPSED_WEEKDAYS and after that it
reads through a holiday table [file of holiday dates] that you define yourself. If a date in the holiday file
should fall in the range of the starting date and ending date, then it subtracts 1 from that.

[The MACRO linkages for DATATRIEVE for these two functions are:]

; FNSELAPSED_WEEKDAYS - Computes the elapsed weekdays between two dates

; output is a longword containing the elapsed weekdays
; input 1is a quadword specifying the start_date
; input 1is a quadword specifying the end_date

$DTR$FUN_DEF FN$ELAPSED_ WEEKDAYS, ELAPSED_WEEKDAYS, 2
$DTR$FUN_OUT_ARG TYPE = FUN$K_VALUE, DTYPE = DSC$K_DTYPE_L
$DTR$FUN_NOOPTIMIZE

$DTR$FUN_IN_ ARG TYPE = FUN$K_REF, DTYPE = DSC$K_DTYPE_ADT, ORDER =
$DTRSFUN_IN_ARG TYPE = FUN$K_REF, DTYPE = DSC$K_DTYPE_ADT, ORDER = 2
$DTR$FUN_END_DEF

; FNSELAPSED_BUSINESSDAYS - Computes the elapsed business days between
two dates

1]
I
|
[un

.
]

$DTR$FUN_DEF FNSELAPSED_BUSINESSDAYS, ELAPSED_BUSINESSDAYS, 2
$DTR$FUN_OUT_ARG TYPE = FUN$K_VALUE, DTYPE = DSC$K_DTYPE_L
$DTR$FUN_NOOPTIMIZE

$DTR$FUN_IN_ARG TYPE = FUN$SK_REF, DTYPE = DSC$K_DTYPE_ADT, ORDER =
$DTRSFUN_IN_ARG TYPE = FUN$SK_REF, DTYPE = DSC$K_DTYPE_ADT, ORDER = 2
$DTR$FUN_END_DEF

[}
[l
|
[

There are a couple of modifications that you may want to make to this. For instance, I hard coded the file
[the file name]; you may want to set up a logical name if you have several files that you’d like to point to.

Another couple of suggestions that Bart [Lederman] made when he looked at it, was this. You may not want
to open and close the [holiday] file all the time. You may want to have some sort of process that has the file
open all the time. ... And another possible modification, instead of leafing through the entire table (the entire
data file) you may want to do keyed GETs to go through that file. It may be quicker that was. That’s my
magic!

[Editor’s note: Using a logical flag in the FORTRAN code to determine when the routine
ELAPSED_BUSINESSDAYS is called for the first time and then reading the entire contents of the holiday file
into an in-memory array, will five the best overall performance for ELAPSED_BUSINESSDAYS.]
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Mary Jo Duffy, The University of Iowa, Iowa City, IA

[Mary Jo had consulted Dick Azzi about her magic. It’s always a good idea to talk to Greybeards in the SIG
Suite.] I was running a bibliography database with titles of research papers. My bosses wanted to find it
[research papers] according to a SUBSET [key word or key phrase] of that title. So

DECLARE SUBSET PIC X(20).

READY BIBLIO

SUBSET = *,"unique string"

FOR BIBLIO WITH TITLE CONTAINING SUBSET BEGIN

END
[but] it would never find it, ever! But I know it was there. ... The reason it would never find it was ... if I
put “data” in SUBSET, it is “data” with 16 spaces at the end [because SUBSET is a PIC X(20) variable].

Therefore you will never find it [SUBSET] in your title because most titles wouldn’t have that many spaces
between the words. So his [Dick Azzi's] idea ... [was]

FOR BIBLIO WITH TITLE CONTAINING
FN$STR_EXTRACT (SUBSET, 1, FN$STR_LOC(SUBSET," ")) BEGIN

END
[Editor’s Note: Another solutions to the same problem is

FOR BIBLIO WITH TITLE CONTAINING SUBSET||"" BEGIN
END

This seems a little easier.]

Dana J. Schwartz, Department of Defense, Washington, D. C.

We’re all here for entertainment, right? Right! I hope that ... [some of you] have watched the David
Letterman Show or this whole thing is going to go over like a lead balloon. We’ve got a top ten list.
[Laughter] The Top Ten List of fun things to do at Symposia. [Editor’s note. To get the full effect, you
need to cover up the list with a piece of paper and uncover them one at a time.]

Top 10 Fun Things To Do at Symposia

10. Call the airline and change Chris Wool’s return reservation to Friday at noon.
9. Introduce Andy Schneider as Ken Olsen’s son.

8. Introduce Doug Cropper as Andy Schneider’s son.

7. Lie about having a BI-based system to get a free calculator.

6

. Ask the DEXPO bus driver if he stops at the airport.
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Tell Joe Gallagher his shirt won’t shrink much when it’s washed.
Switch briefcase contents in the lunch area.
Push all the buttons in the elevators.

Steal a DEC badge to meet more girls.

- N W A W

Follow Bert Roseberry after he says he is going home for the night.

Raymond Ferrara, Digital Equipment Corporation, Concord, MA
presented by Doug Cropper

[Editor’s note: Ray Ferrara works in the Information Systems Technology Group, Digital Information Systems
(that's DEC internal DP department). He has contributed to the DATATRIEVE community in several ways.
He was the editor of a Digital internal newsletter on DATATRIEVE and he is the moderator of the current
internal VAX-Notes conference on DATATRIEVE. The magic presented by Doug Cropper for Ray was
developed by Brian Richards and Ray Ferrara.]

I have two to present. I'm presenting one for a person who had to leave today. ... The first one is
something that has been asked for for years. [Form the audience, “Compiled DATATRIEVE”] NO! 1It’s
call a forms generator!

What this does it take four parameters - parameter one, which is your dictionary, parameter two is a form
library name that you wish the form in, parameter three is the record name, and parameter four is form
name you want created. What this does is, it goes through and creates a bunch of stuff and executes a
DATATRIEVE procedure. ...

$ WRITE SYS$OUTPUT ""

$ INQUIRE P1 "Enter full CDD dictionary name"
$ INQUIRE P2 "Form library name"

$LOOP:

INQUIRE P3 "CDD record name"

INQUIRE P4 "Form name"

WRITE SYS$OUTPUT " "

WRITE SYS$OUTPUT "Working..."

WRITE SYS$OUTPUT " "

OPEN/WRITE TDEF TDEF.COM

:== WRITE TDEF

"$ DEFINE/USER SYS$OUTPUT TOUT.TXT"

"$ DEFINE/USER CDD$DEFAULT ““P1-°" ! location of record
"$ RUN SYS$SYSTEM:DTR32"

"EXTRACT ““P3° ON INPCDDDEF.TXT"

"EXIT"

"$ DEFINE/USER FORMS$FILE ““P4°.FLG"

"$ DEFINE/USER CDD$DEFAULT CDD$TOP.wombat" ! location of GENERATE
"$ DEFINE/USER SYS$OUTPUT TOUT.TXT"

"$ RUN SYS$SYSTEM:DTR32"

"PRINT ""Defining form"" ON TT:"

" : GENERATE"

nws - P4’ "

llExITll

l!sEXITll

CLOSE TDEF

55553553355558553
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@TDEF

WRITE SYS$OUTPUT "Translating form"

FMS/TRANS ‘P4

OPEN/READ/SHARE=READ/ERROR=CREATE_IT TESTFLB “P2.FLB
CLOSE TESTFLB

WRITE SYS$OUTPUT "Inserting form into library"
FMS/LIBRARY/REPLACE ‘P2/FORM="P4 ‘P4

GOTO SKIP_CREATE

$CREATE_IT:

$ WRITE SYS$OUTPUT "Building form library"

$ FMS/LIBRARY/CREATE ‘P2/FORM="P4 ‘P4

$SKIP_CREATE:

DELETE/NOLOG TDEF.COM; *

DELETE/NOLOG TOUT.TXT;*

DELETE/NOLOG INPCDDDEF.TXT; *

DELETE/NOLOG ‘P4.FLG; *

WRITE SYS$OUTPUT " "

WRITE SYS$OUTPUT "Done! ““P4°.FRM saved, also inserted into library."
WRITE SYS$OUTPUT " "

INQUIRE ANS "More forms to generate for this node & Library <Y or N> "
WRITE SYS$OUTPUT ""

IF "“7ANS“" .NES. "N" THEN GOTO LOOP

EXIT

PH P PO YL PP

PP Ph B PALHPH PN

The procedure call GENERATE which takes the record definition apart from the CDD, and create a default
record definition. ...

DEFINE PROCEDURE GENERATE

!**************************************************************

! This procedure takes a CDD record definition and builds a
FMS forms language descriptor file to be passed to the FMS
translator utility. It is used in conjunction with / called
by a command file : CDDTOFMS.COM

- Levels, i.e. 01, 03, must contain that 0
— The letter combination "PIC" and "USAGE" must not appear
anywhere ( primarily in your field names ) except the
normal PIC and USAGE statement.
— Field size must look like this PIC X(0l1) , i.e. two digits always !!
! The parentheses are a must !!
!*************************#************************************
DECLARE LINE WORD EDIT_STRING ZZZ.
DECLARE FRM_NAME PIC X(9).
DECLARE FIELD_NAME PIC X(32).
DECLARE PSIZE WORD EDIT_STRING ZZZ.
DECLARE ETYPE PIC X.
DECLARE USAGE_POS PIC 99.
DECLARE PIC_POS PIC 99.
SET COLUMNS_PAGE = 132
READY CDD_DEFINITION EXCLUSIVE READ
FRM_NAME = *, "Form name"
LINE = 3
ON FORMSFILE BEGIN
PRINT "! This form was generated from CDD record by GENERATE"
PRINT "! vo.3"

]
]
!
1
! There are several restrictions
!
!
!
1
!
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PRINT SKIP

PRINT "FORM NAME = “"||FRM_NAME||"“", SKIP,
"AREA_TO_CLEAR =1:23", SKIP,

"WIDTH=80", SKIP,

"BACKGROUND=CURRENT", SKIP,
"HIGHLIGHT=BOLD:REVERSE", SKIP,

m;", SKIP

PRINT "TEXT (1,11) °"|FRM_NAME|||"SCREEN’",SKIP, ";"

!**********lk**************************************#************
1

! parse starting here -- determine field name, size and type
]
!******#***llt****************************#*********#************
FOR CDD_DEFINITION BEGIN

PIC_POS = FN$STR_LOC (WHOLE_LINE, "PIC")

USAGE_POS = FN$STR_LOC (WHOLE_LINE, "USAGE")

IF PIC_POS > 0 OR USAGE_POS > O THEN BEGIN

IF PIC_POS > O THEN BEGIN

FIELD_NAME = FN$STR_EXTRACT (WHOLE_LINE,

(FN$STR_LOC (WHOLE_LINE, "0") + 3),

(PIC_POS - 1 — (FN$STR_LOC (WHOLE_LINE,"0") + 3)))

ETYPE = FN$STR_EXTRACT (WHOLE_LINE,

(FN$STR_LOC (WHOLE_LINE," (") - 1),1)

PSIZE = FN$STR_EXTRACT (WHOLE_LINE,

(FN$STR_LOC (WHOLE_LINE," (") + 1),2)

END ELSE BEGIN

FIELD_NAME = FN$STR_EXTRACT (WHOLE_LINE,

(FN$STR_LOC (WHOLE_LINE, "0") + 3),

(USAGE_POS — 1 — (FN$STR_LOC(WHOLE_LINE,"0") + 3)))

ETYPE = "X"
PSIZE = 11
END

PRINT "TEXT ("||LINE||",1) “"|FIELD_NAME||":-", SKIP, ";"
PRINT "FIELD NAME = “"|FIELD_NAME||"“ ("]||LINE]|

",33) PICTURE = "|PSIZE||"”"||ETYPE||" ",

" REVERSE", SKIP, ";"

LINE = LINE + 1

END

END

PRINT "FIELD NAME = °MESSAGE_LINE’ (23,1) PICTURE = 75°X" ",
"REVERSE DISPLAY_ONLY", SKIP,";"

PRINT "ATTRIBUTE_DEFAULTS FIELD", SKIP,

"CLEAR_CHARACTER = ~ “", SKIP,

"NOAUTOTAB BLANK_FILL NOBLINKING NOBOLD NOREVERSE", SKIP,
"NOUNDERLINE NODISPLAY_ONLY ECHO NOFIXED_DECIMAL", SKIP,
"LEFT_JUSTIFIED NOSUPERVISOR_ONLY NOSUPPRESS NOUPPERCASE", SKIP, ";"
PRINT "END_OF_FORM NAME=‘"||FRM_NAME]||"" ;"

END

END_PROCEDURE

[The domain and record definition used by GENERATE is as follows:]

REDEFINE RECORD CDD_DEF_REC USING
01 WHOLE_LINE PIC X(80).
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REDEFINE DOMAIN CDD_DEFINITION USING CDD_DEF_REC ON INPCDDDEF.TXT;

... You've been asking for that for years. [Applause]

Doug Cropper, Digital Equipment Corporation, Nashua, NH

[Editor’s note: Doug Cropper has been in the VAX-DATATRIEVE Development Group for several years. He
is moving on to an image processing group in Digital. Good luck; best wishes; and we’ll miss you.]

Now that the boring stuff is over —— I'll do my magic. This for those of you who are on work stations - you
know the 19 inch monitors. And you're tired of watching the little arrow run around on the screen. So, I’ve
got a little program here, called SET CURSOR TO WOMBAT. [Laughter, oohs and ahs] And what this
program does is, is it declares some variables down at the bottom. And it’s MACRO so everybody can use it
no matter what programming language [you are using]. It’s got two different ones [icons], WOMBAT and
WOMBAT?2 depending on whether you are on a color GPX or just a black-and-white system. A color GPX
uses the WOMBAT; the black-and-white uses the WOMBAT2. What that is is a data structure that creates
a 16 by 16 pixel of a miniature PLOT WOMBAT.

.TITLE  SET_CURSOR_WOMBAT -
.IDENT  /V01.0/

;Build the program like this:

; SLIBRARY/CREATE/MACRQO UIS SYS$LIBRARY:VWSSYSDEF
; $MACRO WOMBAT+UIS/LIB

; SLINK WOMBAT

; INCLUDED SYSTEM-WIDE DEFINITIONS;

$DSCDEF ; Descriptor offsets
$IODEF ; I/0 Function codes
$SSDEF ; System Status codes
$QVBDEF ; QVSS Definitions

.PSECT LOCAL, LONG, noPIC,USR,CON,REL,LCL,NOSHR, NOEXE,WRT,NOVEC

CHAN1: .BLKW

1 ; channel assigned

IOSTAT: .BLKW 4 ; I/0 Status Block

IOSUB: .BLKW 2

HOTSPOT: .long 720

WOMBAT : WOMBAT2 :
.word 624 .word 624
.word 508 .word 508
.word 510 .word 502
.word 2047 .word 2046
.word 4094 .word 4094
.word 8188 .word 8188
.word 16376 .word 16376
.word 16380 .word 16380
.word 32760 .word 32760
.word 32736 .word 32736
.word -64 .word -64
.word -64 .word -64
.word -32 .word -32
.word 32640 .word 32640
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.word 16128 .word 16128

.word 7680 .word 7680
.word 0 .word 0
.word o .word 0
.word 8 .word 3
.word 1 .word 0
.word (o} .word 0
.word 0 .word 0
.word 0 .word 32
.word 0 .word 0
.word 0

.word 0

.word 0

.word 0

.word 0

.word 0

.word 0

.PSECT PDATA,LONG,NOPIC,USR,CON,REL,LCL, SHR, NOEXE, NOWRT , NOVEC

TT_DESC: .ASCID /SYS$WORKSTATION/ ; name of workstation device

y

.PSECT $CODE, LONG, PIC,USR,CON,REL,LCL, SHR,EXE, NOWRT,NOVEC
; Main program entry point
.ENTRY SET_CURSOR, "M<R4,R5,R6,R7,R8,R9,R10,R11>

$ASSIGN_S DEVNAM-TT DESC,-; assign channel to WorkStation
CHAN=CAHN1 ;
BLBC RO, ERROR ; LBC if error
MOVL - ; *
#<I0$C_QV_SETCURSON!IO$M_QV_LOAD_DEFAULT!IO$M_QV+TWOPLANE_CURSOR>,R7
MOVAB WOMBAT,RS8
; MOVEAB HOTSPOT, R9
#QIOW_S CAHN=CHAN1, - ; Define cursor shape
FUNC=#10%$_SETMODE , - :
IOSB=IOSTAT, - ;
P1=(R7),- ; I/0 Sub-function code

P2=R8, - ; Cursor shape description
P4=HOTSPOT ; Cursor "Hot Spot" Location
BLBC RO, ERROR ; LBC if error
MOVZWL IOSTAT,RO ; get completion status
ERROR: RET ; Exit with status
.END SET_CURSOR

This bottom program then changes the arrow into a little PLOT WOMBAT so as you move around the
mouse, you have a little Wombat movin’ around the screen. [Laughter and applause.]

Joe H. Gallagher, 4GL Solutions, Overland Park, KS

A guy I wrote an application for wanted to sort things in the “right order”, not sorting alphabetically (even
though it was a string that had PIC X clause) he wanted them numerically so I wrote a little function that I
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called JUSTIFIED_NUMERIC_TEXT. It is a FORTRAN routine that takes a text string, if it’s numbers it
moves it to the right [it right justifies it], but it returns the sorted numeric value. On the other hand if it has
alphas in it, it treats it all right. The regular way of sorting things comes out alphabetical, whereas if you run
it through this function it will put it in numeric order. If it has alphas in it, it will put it at the end. [This is
a] very nice things for sorting numbers that are mixed alphas and numeric. This particular one is fixed ...
[in] length, but one could do a little jiggery-pokery and get one with variable [length]. The FORTRAN code

182

]
! justify numeric_text

! a routine which takes left justified text, and right justifies
! it if it is all numeric with leading zeros

]

integer function justify numeric_text(str_in, str_out)
character*10 str_in, str_out

integer*4 temp, status, ots$cvt_1_tu, ots$cvt_tu_1
external ss$_normal

status = ots$cvt_tu_l(str_in, temp, %val(4), %val(l))
if ( status .ne. %loc(ss$_normal)) then

str_out = str_in

else

status = ots$cvt_1_tu(temp, str_out, %val(10))

end if

return

end

The MACRO linkage is:

; FN$JUSTIFY_NUMERIC_TEXT

; input is a 10 character field (left justified number or text)
; output is a 10 character field (right justified leading zeros added or text)
$DTR$FUN_DEF FN$JUSTIFY_NUMERIC_TEXT, JUSTIFY_ NUMERIC_TEXT , 2
$DTR$FUN_OUT_ARG TYPE = FUN$K_STATUS

$DTR$FUN_IN_ARG TYPE FUN$K_DESC, DTYPE = DSC$K_DTYPE_T, ORDER = 1
$DTR$FUN_IN_ARG TYPE = FUN$K_TEXT, OUT_PUT = TRUE , ALL_LEN = 10
$DTR$FUN_NOOPTIMIZE

$DTR$FUN_END_DEF

An example of the use of JUSTIFY-NUMERIC-TEXT is:

DTR> print test sorted by alpha-numeric-text,
fn$justify—numeric-text (alpha-numeric-text)

FN$JUSTIFY
ALPHA ALPHA
NUMERIC NUMERIC
TEXT TEXT
1 1
111 2
12 12
1A 111
2 1A
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Fellow Educators:

By the time this goes to print and you receive it, the
summer heat will be no more than the sweat off of your ice
tea glass or whatever you drink.

Well I'm back from good old Bean Town where your EDUSIG
leaders had their annual Woods meeting with DEC. No, it
will not be as newsworthy as Camp David, but what can I say.
DEC's still trying to push those VAX workstations and DEC
windows. Running VMS and UNIX simultaneously is like
trying to jump over a rattlesnake and a cactus at the same
time. You know your going to get bitten or pricked. You
just do not know from which direction.

To all you CAS lovers out there, there is some good news
and some bad news. First, the good news: there will be a
new version. The bad news: the new version will only
contain fixes and no new enhances. Such a shame.

As you can see in this edition we have a couple of items of
business to take care of. Yours truly and my El Presidente
are running for a seat on the EDUSIG executive committee.
Arduth sent a written request to DEC about important issues
from the Cincinnati DECUS. DEC's written reply should be
interesting.

I have said enough for now. Folks keep those cards and
letters flowing.

FGB
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DIGITAL EQUIPMENT COMPUTER USERS SOCIETY

Education Special Interest Group

February 4, 1988

Robert F. Trocchi

Educational Computer Systems
Digital Equipment Corporation
Marlboro, Massachusetts

Dear Bob:

At the Fall DECUS Symposium in Anaheim, a Birds of a Feather
session on "Workstations in Education" was held. Twenty-five
representatives from a wide range of educational institutions
attended (list enclosed). Michael Greene and Bruce Augenstein also
attended. The notes from that BOF have been circulated to the
attendees and a few other very interested people. This letter is a
product of that meeting and the resulting comments that have been
given to me over the Internet, BITNET and telephone. We, as the
users and purchasers of Digital’s workstations, want you to accept
our input and have it influence Digital’s policies toward the sale
of workstations to educational institutions.

The issues from the BOF fell into seven categories:
1. Content of the Offerings

Regarding the content of the Education Software Library,
there is confusion over what is available from Digital. Not
all VAX software is available through the Library. Users
expressed that it is desirable to have the library include all
VAX software or to at least give institutions the ability to
choose a fixed number of items from the total. Many expressed
the desire to use the ESL to try new things in a school, citing
that the current offerings are already popular. A faculty
member may want to experiment with BLISS, for example, on a
small system. This may not be practical on a large cluster.
Education needs "a little of a lot" of packages. As always,
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cost is a big factor.

Confusion was also expressed over how ESL and the
VAXstation program integrate and overlap. Digital could ease
this confusion by providing its Sales Representatives with some
worksheets with examples that demonstrate how a school might
take advantage of these offerings.

In all, attendees felt that the ESL is a "good start".
Right now it is strictly rental; institutions are concerned
about the effect on budgeting if Digital cancels the library
program since it currently offers no lease/purchase option or
guarantees of licensing.

Institutional Issues

Digital’s policy has been that there be, essentially, one
contract per institution and one point of contact for
participants in the ESL program. This presents problems for
many institutions. For example, a University may have a
medical center, a law school and other institutes in addition
to its main computing function. These units function
semi-autonomously. This makes it difficult for them to take
advantage of some programs. Bookkeeping becomes a significant
issue. Telephone support and distribution from a central site,
not equipped for either, is difficult. The attendees
acknowledged that the institution must assume some
responsibility in return for good prices, but agreed that they
would like Digital to examine these issues from the
institution’s viewpoint. Some type of "appeals process" on
individual site problems regarding licensing issues and other
problems is desired. Digital might consider some slightly
increased cost for allowing multiple support centers within an
institution. However, the cost should not be a flat multiple
of the base cost.

Cost of Purchase and On-Going Support

As you know, educational institutions are notorious for
always wanting something (everything?) for nothing. This group
acknowledged that we don’t want everything for nothing but that
we do want to see Digital’s products compete with other
vendors’ products. Pricing and packaging are significant
issues because the prices of so many Unix-based systems from
other vendors are so attractive. While there are many all Unix
shops, many would like to be all VMS. The VMS shops are forced
to support two operating systems when they would like to
support only one--VMS.

On-going support is a significant issue. Currently, Sun
Microsystems sells software support to educational institutions
for $2,500 per year for 100 SUN workstations. Digital does not
compete with this at all. Institutions are very pleased with
Digital’s one year warranty plan. However, they are very
concerned about what happens after the first year when the
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warranty is gone. They are very concerned that their users
will drop support after the first year because on-going support
costs are so high.

Offerings for Smaller Institutions

ESL is currently open only to sites with 25 or more
VAXstations. What is Digital going to do to provide similar
support to smaller institutions who do not buy in this
quantity?

Multiuser Systems

It is not uncommon for a workstation owner to want a
multiuser license. Digital’s current marketing philosophy is
that workstations are for a single user. The user may or may
not want to use the workstation as a timesharing system. In
many cases, s/he just wants to occasionally have someone log in
to look at a file, ete. Sun Microsystems, for example, makes
no distinction about the number of users on a workstation.

All VAXes need to be included in licensing and price
considerations. As one user puts it, "it is embarrassing to
have a VAX-780 (or VAX-8700 for that matter) with no software
on it and workstations with a ton of it!"

Other Issues

Issues mentioned, also relating to price, were the fact
that the cost to add disks and tapes is very expensive. The
cost for the software to boot a VAXstation from a VAX-8XXX is
greater than the cost of the VAXstation itself!

Users would also like to see Digital influence third party
vendors on price issues as well. It has been our observation
that third party vendors follow Digital’s lead in pricing
policies.

Futures

This meeting was time limited and as such was mostly
devoted to issues, problems and concerns that exist today.
However, a few "futures" were expressed. Two issues stood out.
First, the issue of laptop compatibility and the proliferation
of AT (80286) and 80386 machines. A battery powered VAX for
less than $2,500 is desired. There is significant concern over
compatibility between home and office. A VAX at this price
would help address this concern. Second, users would like
Digital to improve its role in the management of personal
computer networks. VAX oriented software is needed and it must
be affordable.
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EDUSIG plans to form a working group to further address issues
relating to workstations strictly from the viewpoint of educational
institutions. DECUS is also forming a working group to look more
globally at workstation issues and futures. Both have as their
goal to influence Digital’s plans and policies regarding
workstations. To this end, you should consider creating a forum
wvhere several users can discuss these issues and concerns with
Digital, before changes are made to existing programs or new ones
are implemented. I am sure that a session could be arranged in
Cincinnati in conjunction with the Spring DECUS Symposium, or
earlier. We want to work with Digital to assure that education has
the tools needed not only for today but tomorrow as well.

Sincerely,

@KM

Ardoth A. Hassler
EDUSIG Vice-Chair and
Acting Workstation Coordinator

Assistant Director for
Academic Services

Computer Center

The Catholic University
of America

Copy: Robert Shive, EDUSIG Chair
Michael Greene, Digital; EDUSIG Counterpart
Bruce Augenstein, Digital
EDUSIG Executive Committee Members
DECUS Workstations Working Group
Interested EDUSIG Members
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Under its Operating Guidelines approved last winter, EDUSIG
announces a call for nominations for the position of EDUSIG
Executive Committee Member. The election will take place at
the EDUSIG Business Meeting in Anaheim.

The term of office is three years, with the person elected
beginning his/her term following the Fall, 1988 Symposium in
Anaheim.

The current Executive Committee has slated two candidates:

Professor Fred Bell at Taft College and newsletter
editor for EDUSIG.

Dr. David Cothrun President of Taft College and
Administrative advisor to EDUSIG.

Any EDUSIG member is eligible to run for the Executive
Committee. Additional nominations may be submitted in
writing to:

DECUS/US Chapter Activities Manager

219 Boston Post Road (BP02)
Marlboro, MA 01752

A statement of the candidate's qualifications and the
signatures of ten (10) EDUSIG members are required for
nomination.

Nominations will be accepted until September 30, 1988.

Ardoth
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submissions

Articles, copies of viewgraphs, tips and tricks, and graphics
output are all welcome submissions for the Graphics Applications
Special Interest Group (GAPSIG) newsletter. There are many ways
to make submissions:

1)  Send in a tape. Tapes can be 1600 or 6250 BPI
density. Your editor uses the Mass-11 word
processing system from Microsystems Engineering
Corporation, so submissions in this format are okay.
Otherwise, provide straight ASCII documents. Please
place any charts into a separate file. And, please
enclose a letter with your address and any notes and
description for format that you desire.

2)  Send in paper. Hey, your editor can type and chew
gum at the same time, so don't be afraid to send in
hard-copy. And, if all you have is notes, FINE!
Send them in!!! We have many folks who can take
the ideas and flesh them out with English language
extensions.  Questions are desirable, too; DECUS
should, in the opinion of your humble editor, be a
place to trade information, so questions count for as
much as answers here.

3)  Mail to HAYS on DCS. If you have a DCS account
and the article is all textual, mail it to HAYS on the
DCS system.

Your editor’s address appears in the from the editor section, so
mail yours in today!

some Cincinnati

notes

Bob Hays, ed.

The following is a set of Notes from the Spring DECUS
symposium on GKS gripes, started by Jim Flatten with the
following note:

"Since no one seems to have anything they want added to GKS
and/or PHIGS, how about gripes. Is there something you DON'T
like about VAX GKS and/or VAX PHIGS? How about graphics
software that DIGITAL doesn’t supply that we should? What pieces
are missing? What do YOU need to do your job?” - Jim F.

Needless to say, this got 14 replies, as follows:

from the editor

This editorial is solely the opinion of the author and does not
necessarily reflect the views of DECUS, Digital Equipment
Corporation, or KMS Fusion, Inc.

Bob Hays

KMS Fusion, Inc.
3621 South State Rd.
Ann Arbor, M1 48106

It's time to start planning for another Symposium, this time in
Anaheim, October 17 through 21; is everyone ready for another week
of sessions, information, and general overload? Good, I * ~w you
were.

The main theme for the Graphics Applications SIG at the Fall
Symposium is color hard copy. Look for sessions dealing with new
and improved color output devices and ways to use them in addjﬂgp
to the normal array of sessions on graphics interfaces, PostScript™ ™",
GKS and PHIGS, etc. You can expect about 50 hours of sessions
generally organized into the following daily streams:

Monday - Workstation and windowing
Tuesday - Image processing
Wednesday - GKS and Phigs

Thursday - Electronic publishing
Friday - Terminals

All working group sessions will be in the campgrounds, which should
be clean, spacious, well-lighted places this go-round.

This issue of the newsletter features copies of slides from a talk
presented at the Spring 1988 Symposium GKS applications
programmings dos and don’ts presented by Gary Poegel from Digital.
I really enjoyed this talk because Gary spent most of the time
discussing how to create tool box routines that use GKS and can then
be used in general programs. Toolbox creation and usage can really
save time in product development IF the tools are well designed and
documented. Given the number of inquires at the last two symposia
for a higher-level, callable set of routines a la Plot10 (Tektronix), this
information will hopefully spur DECUS members on.

DECwindc\vﬁTM
PostScript

of Digital Equipment Corporation
of Adobe Systems.

VAXFAM::AHUNT 19-MAY-1988 10:19

I don’t know GKS but we are currently purchasing it. We want
to use it to develop simple plots that we currently produce with HPGL
and PLOT10. GKS looks nice because of the device support.

1 believe our users would like to have some simplified calls
similar to those found in the other packages to define borders, lines,
etc. My understanding is that they have to build these up first.
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VAXFAM::LTODD 19-MAY-1988 10:21

I would like to see some mechanism for improving control
of the colors and fonts used for GKS choice menus and strings. On
a 4-plane VAXstation 11 GPX, a yellow highlight (for choice) or
cursor (for string input) on a white background is not particularly
distinctive.

Lindsay Todd
Rensselaer Polytechnic Institute

VAXFAM::CSIMON 19-MAY-1988 10:23

1 have some users who have Tektronix 4100 and 4200 series
terminals on which they would like to be able to run my GKS
applications. So far, no luck. 'Is there any hope of DEC providing
some device drivers for these very expensive paperweights?

Chris Simon
E-Systems
Greenville, TX

VAXFAM::ISMART 19-MAY-1988 10:46

I believe Tektronix sells a GKS library for its terminals.
150,000 lines of Fortran! Not sure of cost.

Just when is DEC going to realize that Tek 4100 series
terminals are an important part of the graphics scene? When will
there be a 4100 emulator for VAXstations? Because of this lack, we
(that is the engineering building at Ford where I work) have *no*
VAXstations (but several *hundred* Tek 4105, 4106, 4107, 4109,
4115, 4125, 4128, 4129°s, plus dozens of PC's running a 4107
emulator called Emutek).

Wake up, DEC!

19584::KLEINSORGE 19-MAY-1988 12:18
We do realize it.
VAXFAM::JPATTEEUW 19-MAY-1988 17:43

re: .11: Thanks for straightening me out Al !
But what lan and | want is a TEK 41xx/42xx (preferablly
4125/4225) terminal emulator for VWS/DECWindows.

Many third party software people are still only delivering
products that drive a particluar terminal.

VAXFAM::GPOEGEL 20-MAY-1988 09:31

The problem here is that if everyone used standard graphic
packages like GKS or PHIGS instead of coding directly to UIS,
ReGIS, or Tektronix format, there wouldn't be any need for any
emulators.

Emulators are something that is needed only for the
*SHORT TERM*. New applications should be written to use
graphics standards if that is at all possible. Emulators should only
be considered as a means to run old applications.

VAXFAM::JFLATTEN 19-MAY-1988 12:31

VAX GKS V3.1 already provides support for Tek 4107
terminals. You can expect to see support for 4200 series terminals in
future releases of VAX GKS.

Jim F.
VAX GKS Product Manager

VAXFAM::ASORRELL 19-MAY-1988 14:29

How about support for the LJ2507? Understand PHIGS has it
but GKS doesn’t??

VAXFAM::GPOEGEL 19-MAY-1988 15:05

VAX GKS will be supporting the LJ250 'in a future release’.

However, if you have bought or are planning on buying VAX
PHIGS, you might be interested in knowing that the device handler
that VAX PHIGS uses for the LJ250 uses the same interface as VAX
GKS.

VAXFAM::ASORRELL 19-MAY-1988 15:18
Unfortunately, we have GKS and no plans for PHIGS!
VAXFAM::JPATTEEUW 19-MAY-1988 17:20

re: .6 "Tek 4107 support already exists”

I am not yet a VAX workstation owner so please forgive what
maybe an obvious question: does this mean that a user can create a
TEK4107 terminal emulation window to run his application from (like
ANSYS or PATRAN) ?

If not, how do I accomplish this?

VAXFAM::ASORRELL 19-MAY-1988 17:36

No - this is a different issue entirely. When you create a
terminal emulator window, you (now and in the VWS3.3/4.0
timeframe) get a choice of VT220 text, VT24x graphics or 4014
graphics. - No 41xx or 42xx window support. The terminal emulators
are part of VAX Windowing Software, not GKS.

If, on the other hand, you have an application written in GKS
and can re-link the application to DEC’s GKS libraries, you could
then specify any of the DEC GKS-supported devices for output, which
would include a 4107. - As you can see, these are entirely difterent
topics.

Hope this is of some help in clarifying your question.

VAXFAM::ASORRELL 20-MAY-1988 09:36

> But what lan and | want is a TEK 41xx/42xx (preferablly
4125/4225) terminal emulator for VWS/DECWindows. <

Yes, it would really be nice, but not in the 3.3 or 4.0 (VS
version) releases, as far as 1 know.
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Project S: A GKS Application
Case Study

Garry Poegel
Digitial Equipment Corporation

May 16, 1988

Cincinnati, Ohio; May 16, 1988
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Project S: A GKS Application VAX GKS - General Capabilities

Session Overview V3.0 Level 2¢ Implementation
VAX GKS general capabilities e level 2¢ is the highest level implementation of the
e Wiiting a typical GKS application GKS standard
e Application Initialization e output:
o Effective use of asynchronous ( level ¢ ) ing e polylines
e General input concepts e polymarkers
e Using multiple types of input fogether o fil areas
e Taking advantage of VAX GKS specifics o flod
e General hints for modular GKS programs o cellarays
e Managing GKS 'resources’ e GDPs - circles, arcs, ellipses, elliptical arcs
e Segment changes & screen regeneratic o segments
e Typical output drawing routine e WISS - Workstation Independent Segment Store
e Effective use of WISS e meldfiles ( GKSM, CGM)
Effective use of metdfiles e input: locator, stroke, string, choice, pick
Cincinnali, Ohio; May 16, 1988 Alamina~dl Akia B8~ V2 SAGa
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Writing A GKS Application

e Typical application:
e graphics editor
e CAD/CAM package
e business graphics package
e interactive simulation package
e Basic requirements:
e Interactive - with multiple methods of control
e Hardcopy of the current display
e Save/restore graphical and other information
e Modular with respect to use of GKS
e Basic Atftributes:
e Muiltiple input devices 'active’ simultaneously
e Segments used to store display output
e WISS used to store some output
e Metdfiles used store information

Project $: A GKS Application Case Study

Application Initialization

Making an application device independent

e After workstation is open, inquire the capabilities of
the device.

e Initialize bundie tables and use bundie indexes later
for output instead of specific attributes.

o External data file might be useful for determining
things like:

e Types of physical input devices ( Mouse or no
mouse )

o Best string size for readability
e Set up some commonly used input devices
Choice #2 ( keypad ) in event mode
Choice #3 ( function keys ) in event mode
Choice #4 ( mouse bufton down ) in event mode
String #2 or #3 ( keyboard ) in event mode
Locator ( any ) in sample mode
Pick ( any ) in sample mode
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Effective Use of Asynchronous Input

General Concepts:

e Use multiple input devices active simultaneously in
event or sample modes.

e Use request ONLY when immediate response is
required and when processing cannot continue
without input from the user.

e Use main event loop with table of functions to call to
process input events.

e Event functions are the only place where the appli-
cation does any work.

° I-lctl;re a set of routines to modify the event function
table.

Project S: A GKS Application Case Study

case GKS$K_INPUT_CLASS_STRING:
gks$get_string( &string_descriptor,
&string size, &total size );
('input_tabTes.string[device-l].function)
(state, device, &éstring_descriptor,
string_size);
break;
case GKS$K_INPUT_CLASS_PICK:
gks$get_pick( &pick_status, &segment,
spick_id );
if ( pick_status == GKS$K_STATUS_OK)
(*input_tables.pick[device-l].function)
(state, device, &segment,pick_id);
break;

case GKSS$K_INPUT_CLASS_STROKE:
/* perform gks$get_stroke,
call function ... */
break;
case GKS$K_INPUT~CLASS_VALUATOR:
/* perform gks$get_valuator,
call function ... */
break;

default:

case GKS$K_INPUT_CLASS_NONE:
/* nothing to do */
break;

Project S: A GKS Application Case Study

Main Event Loop Example

int PROCESS_GKS_INPUT (
state_type *state ) /* the state list */
{ /* declarations */
input_tables_type
*input_tables=state->input_tables;
while ( should continue )

{
gks$await_event ( &state->timeout_value,
&wsid, &input_class, &device ):;
switch ( input_class )
{
case GKS$K_INPUT_CLASS_LOCATOR:
gks$get_locator( &xform, &x, &y )
(*input_tables.locator[device-1].function)
(state,device, xform, x,y);
break;

case GKS$K_INPUT_CLASS_CHOICE:
gks$get_choice( &choice_status,
&choice_number );
if( choice_status == GKS$K_STATUS_OK)
(*input_tables.choice[device-1]. function)
(state,device, choice_number) ;
break;

Project S: A GKS Application Case Study

Event Table Routines

int SET_STRING_EVENT TABLE (
state_type *state,/* the state list */
int device, /* the device number */
int (*function) (),/* function to call */
int mode, /* the input mode */
?nt echo ) /* echoing mode */
string_table_type *string =
&state->input_tables.string[device-1};
string->function = function;
string->current_mode = mode;
string->current_echo = echo;

gks$set_string_mode(&state->wsid,&device,
&mode, &echo) ;

}
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Input Transformations Transformations Example

Getting the right World Coordinates int PUSH_INPUT_TRANSFORMATION(

state_type *xstate, /* the state list */
int number) /* the NDC transformation */

{
Locator & stroke return points in World Coordinates. if ( ++state->xform_stack_top == MAX NDC_XFORM )

" . {
o NDC transtformation determines World Coordinate to printf ("ERROR - stack overflow\n");
Device Coordinate relationship. return; }
° NDC transformations have an Input priority state->xtorm_stack[state->xfom_stack_top]-number;
. /* only actually make the change if the requested
e Highest priority transformation used for converting one is different */
from Device Coordinates to World Coordinates if ( number != state[state->xform stack_top-1] )
i ’ ’ . - ks$set_viewport_priority( &xform,
d 'Neesd for pushing and mpping NDC transforma g &state->xfori\pstack [state->xform_stack_top-1],
tons. EGKSSK INPUT_| PRIORITY HIGHER );
e Before doing a request or sample locator or stroke
'push’ the desired NDC transformation to make it the /#* —mcccmmmmmmmmmmmmme—emem——mmmemmmm————— */
highest priority. int POP_INPUT_TRANSFORMATION (
e Points are then returned in the World Coordinate state_type *state )/* the state list */
system most convenient to the application at that { . .
time. int i; /* local counter */

if ( --state->xform_stack_top < 0 )

{
printf ("ERROR - stack underflow\n");
return;

}
iInnoti  Ohin: Mav 14 1088
Cincinnah, Ohio; May 16, 1988 Cinc v
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Project S: A GKS Application Case Study
/* look to see if the xform that is being ’‘popped’
is listed anywhere else in the stack */

tor (i = state->xform_stack_top; J A e e */
( state->xform_stack[i] !=
state->xform_stack([state->xform_stack_top+1]) /* fragment of a routine that uses these */
&6 (i »=0); i--);
it (i< 0) PUSH_INPUT_ TRANSFORMATION( state, 10 );

’

/* not. used anywhere -

s#00 just set it tu be lowest */
gks$oet viewport priority(
titate-rutorm_stack|[state->xform_stack _top+l],

/* find out where the cursor is right now */
gks$sample locator( &state->wsid, &3,
&ret_xform_number, &location_x, &location_y );

it ate-sxform stack (0], - - /* do something with the location ... */
LGFSSK _INFUT_PRIORITY LOWER ); /* restore the input transformation order */
vl it Q== state->xform stack top ) | POP_INPUT_TRANSFORMATION( state );
/* it’. at the top now again - e

so Jdon’t do anything */
;o)

{ /* iL’'s used earlier in the stack -

go and reset the whole thing */

/* tirst make this the lowest */

gksdset viewport priority(
&state->xtorm_stack[state->xform_stack_top+l],
&state->utorm_stack (0],
&GKSSK_INPUT_PRIORITY_LOWER );

/* now reset the whole list */
tor (i =1; i < state->xform_stack_top; i++ )
gks$set_viewport priority(
&state->uform stack(i],
sstate->xtorm stack|i-1],
&GKSSKE TNPUT PRIORITY_HIGHER ) ; GRA-7
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case 2:/* mouse button 2 */
/* make it invisible */
gks$set_seg_visibility(&segment,
&GKS$K_INVISIBLE);

Using multiple types of input together: break;

case 2:/* mouse button 3 */
/* make it undetectable */

Choice and Pick gks$set_seg_detectability (&segment,
&GKS$K_UNDETECTABLE);
break;
}
After receiving a choice event, sample the pick device. }

Using this method an operator can 'pick’ a segment in }
more than 1 way, each with different actions performed.

int PROCESS_CHOICE_EVENT ( Project S: A GKS Appiication Case Study

state_Lype *state,/* the state list */
int device, /* the device */
int choice ) /* the choice number -
probably mouse button */
{ /* declarations ... */
/* sample pick */
gks$sample_pick (&state->wsid, &l H H t" .
&pick_status, &segment, ;picl'c_id); Us.ng mu'hp'e pes Of |npllf togethe'
if ( pick_status == GKSSK_STATUS_OK )
‘ -
/* a segment was picked */ s"ing and Plc'(
/* do something with the information */
switch (choice)

{ R After receiving a string event from the keyboard, sample
case/lzi/jelzfzs'tehffuz Zg:‘eit / ) the pick device. Using method the key commands can
gks$delete seq( ssegment ); be u.so'd to accelerate common operations on segment,

- like 'd’ could mean delete the segment under the cursor.

break;

~incinnete Ohin. Mav 14 10RR int PROCESS_STRING_EVENT(
state_type *state, /* the state list */
Project S: A GKS Application Case Study int device, /* the device */
struct dsc$descriptor_s *string,
int string_size ) /* the string length */

-—

Using multiple types of input together:

/* declarations ... */
/* sample pick */
Choice and l.ocafOl gks$sample_pick (¢state->wsid, &1,

&pick_status, &segment, &pick_id);

After receiving a choice event, sample the locator

device. Using this method the meaning of a button Project S: A GKS Application Case Study
pressed on the mouse can differ depending on the

location of the cursor on the display.

if ( pick_status == GKS$K STATUS OK)
int PROCESS_CHOICE_EVENT ( { - -
state_type *state,/* the state list */ /* a segment was picked */
int device, /* the device */ /* do something with the information */
int choice ) /* the choice number - switch( GET_CHAR( string ) )
. probably mouse button */ {
{ /* declarations .... */ case '‘D’: /* delete the segment */
/* sample locator */ gk;Sdelete_seg( &segment );
gks$sample_locator (¢state->wsid,&l,&xform, &x,8y); break;
/* check what region of the display surface case 'I’:/* make it invisible */
cursor is in */ gyks$set_seg_visibility (&segment,
if ( is_upper_right (state,x,y) ) §GKSSK_INVISIBLE) ;
/* cursor in the upper right */; break;
else if ( is_upper_left (state,x,y) ) /* ... %)
/* cursor in the upper left*/; )
else /(... A/ }

) }
GRA-8
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Project S: A GKS Application Case Study

Using multiple types of input together: Using Request Mode Input

Pick and Locator

After receiving a pick event, sample the locator device.
Using this method the application can determine where

on a segment it was picked.

int PROCESS_PICK_EVENT (

state_type *state,/* the state list */

Don’t assume anything!

Turn off all other input that is active first.

Reserve certain device numbers for only request
mode operations.

e Initialize immediately prior to using:
e Prompt and echo type.

int device, /* the device */

int segment, /* the segment picked */ Choice strings.
int pick_id ) /* the pick id */

{ /* declarations ... */

/* sample locator */

gks$sample_locator (&state->wsid, &1,

&xform_number, &x,&Y) ;

/* now find out where on the segment

is was picked */
/* ... */
}

[ ]
e Echo area.
o Title strings - ( VAX GKS extension ).

Project S: A GKS Application Case Study

VAX GKS Specific Input

Special Input Devices

Choice

e Mouse button down ( #4)

o Mouse button up (#5)

e Auxilliary keypad ( #2 )

e Function keys ( #3)

Keyboard character input ( #2 - VAXstations or #3 -

All else ) Keypress is both value and a termination
trigger.

More information can be found in appendix J of the

VAX GKS reference manual, Volume II.

GRA-9
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Default Actions for ALL Applications

Makes for Consistent interface

e Choice keypad and function keys:

e Help - use key 'HELP’ or keypad 'PF2'.

e GOLD/BLUE - use keypad 'PF1’/'PF4’.
¢ Command input request - use ‘DO’ key.
[ ]

Change the cursor - ( i.e. switch to cross hair
cursor. )

e Change the background color.

e Keyboard string input - have keys defined for re—
drawing the display ( *R, *W), help, ('?’, 'H’).

Project S: A GKS Appiication Case Siudy

Segment priority values can also be treated as a re-
source. Careful management of the values used can
lead to easy implementation of ‘pushing’ and 'popping’
segments on the display.

The following 2 routines manage segment priorities. The
first returns the next available highest segment priority
which can be used for ‘popping’ an object. The second
returns the next available lowest segment priority which
can be used for 'pushing’ an object.

int GET_NEXT_PRIORITY (

state_type *state,/* the state list */

tloat. *priority ) /* segment priority */

{

/* increment by a small number */

state->current_high_priority += 0.00001;

*priority = state->current_high_priority;

if ( state->current_high_priority > 1.0 )
printf ("ERROR priority overflow\n");

]

int GET PREV_PRIORITY (

state_type *state,/* the state list */

float *priority ) /* segment priority */

{

/* decrement by a small number */

state->current_low priority -= 0.00001;

*priority = state->current_low_priority;

if ( state->current low priority < 0.0 )
printf ("ERROR priority underflow\n");

Project S: A GKS Application Case Study

A Modular GKS program

Need to Manage GKS 'resources’

In order to create a modular application certain things
in GKS need to be treated as shared resources and
managed. Some of these are:

e segment names
e NDC transtormation numbers
e workstation identifiers

e segment priorities

Each application should allocate and decallocate these
resources as they would memory. By avoiding 'hard
coding’ segment names, NDC transformations, eic.,
modules may be added to an application that need not
know what segments names have been used already.

int GET_SEGMENT NAME (

siate_type *state,/* the state list */

int *segment_name)/* the segment name */

{ /* return the next segment name */
*segment_name = ++state->gks_segment_count;
}

Project $: A GKS Appiication Case Study

The following example shows how to use segment priori:
ties to 'pop’ an object.

int POP_SEGMENT (

state_type *state,/* the state list */

int segment ) /* segment to pop */

{
float priority;
GET_NEXT_PRIORITY (state, &épriority);
gks$set_seg_priority(&segment, &priority);
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Project S: A GKS Application Case Study

Controlling Screen Regeneration

Segment Changes

An application can "batch’ together multiple segment
changes to avoid multiple redraws of the display. Other
optimizations include:

e Turn off all active input devices first.

e Limit intersections of segments to avoid excess
redrawing.

A typical routine might look like:

int TURN_ON_SEGMENTS (
state_type *state ) /* the state list */
{ /* declarations ... */

gks$ing_ws_defer_and_update( &state->wsid,
&er;or_status, &deferral _mode,
&save_regen_mode, &surface_empty,
&new_frame_necessary );
it ( save _regen_mode != GKS$K_IRG_SUPPRESSED )
gks$set defer _state( swsid,
&GKusK BNIL &GKS$K_IRG_SUPPRESSED );

Project S: A GKS Application Case Study

Typical Output Routine

A typical drawing routine should include the following:
e Set ALL primitive aftributes that it might use

e Turn off all active input ( improves performance )
e Select the appropriate NDC transformation

int DRAW_SOME_OUTPUT (
state_type *state )/* the state list */
( /* declarations ... */

/* turn off all input */
TURN_OFF_INPUT( state );

/* save the old NDC transformation */

gks$ing_current_xformno( &error_status,
&save_xform_number );

/* make sure the right one is selected */

gks$select xform( &state->xform );

/* create a segment */
gksScreate_seg( &state->segmentl );
/* set the segment attributes */
gks$set_seg priority( &state->segmentl,
&state->priority );
gks$set_seq_detectability( &state->segmentl,
&GKS$K _DETECTABLE ) ;
gks$set_seg_xzform( &state->segmentl,
&state--seg _xform );

Project $: A GKS Application Case Study

/* make all the segments invisible */

gks$set_seg_visibility( &state->segmentl,
&GKSSK INVISIBLE );

gks$set_seg_visibility( &state->segment2,
&GKS$K_INVISIBLE );

gks$set_seg_visibility( &state->segment3,
&GKS$K_INVISIBLE ):

if ( save_regen_mode == GKS$K_IRG_ALLOWED )

gkssset defer_state( &wsxd,
&GKSSK BNIL, &GKSSK IRG_. ALLOWED ) ;

Project S: A GKS Application Case Study

/* set *ALL* the primitive attributes */

gks$set_pick_id( &1 );

SET_LINE_ATTRIBUTES( state, GKSSK LINETYPE_SOLID,
T1.0 /* line width */, 5 /* line color */ );

/* draw the primitives .... */
gks$close_seg();

/* restore the NDC transformation */
gks$select_xform( &save_xform_number );

/* turn on all input again */
TURN_ON_INPUT( state );

}
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Project S: A GKS Applicalion Case Study

Effective Usage of WISS
Uses for WISS
Makes hardcopy output easier.

Save a ‘picture’ to a meidfile.
Duplicate a segment easily.

int HARDCOPY_OUTPUT (

state_type *state )/* the state list */

( /* declarations ... */

/* open the hardcopy workstation */

gks$open_ws( &wsid, &conid_desc, &wstype );

/* initialize the transformations */

gks$set_ws_window( &wsid, &state->ndc_min_x,
&state->ndc_max_x, &state->ndc_min_y,
&state->ndc_max_ y );

gks$set ws_viewport ( &wsid, &0.0, &max_dc_x,
&0.0, &max_dc_y );

/* possibly set up the bundle tables,

o1 color table ... */

Proiect S: A GKS Application Case Study

Effective Usage of Metdfiles

An application can use metdfiles fo save the cumrent
set graphical information and also application-specific
information. Restoring metafiles may be handled in a
number of ways:

o Just interpret all item types

Interpret only selected items, i.e. a segment name
* moypnot be‘:'neoninglul in the cumrent context of the

application and may have to be changed.

Interpret application specific items like 'picture’
° orierE:otion or data associated with another metdfile

item.

int INTERPRET METAFILE (

state type *state )/* the state list */

{ /¥ declarations ... */

/* open the metafile input workstation */

gks$open_ws( &wsid, &conid_desc,
&GKSSK_GKSM_INPUT )

Create a segment once and ‘insert’ it when needed.

Project $: A GKS Application Case Study

/* traverse the list of segments */
while ( segment_list ) (
/* associate the segment to the
hardcopy workstation */
gks$assoc_seg_with ws( &wsid,
&segment_list->segment );

/* if it’s a metafile, then write out
the application-specific information */
if ( is_metafile )
gks$write_item( &wsid, &user_item_type,
&segment list->item_length,
&segnent_list->item_info );

/* go on to the next segment */
segment_list = segment_list->next;

/* close the workstation */

gks$close_ws( &wsid );

}

Project $: A GKS Application Case Study

gks$get_item( &wsid, &item_type,
&item_data length );
gks$read_item( &wsid, &item_data_length,
item_data ); -
/* loop while there are items */
while( item_type != END_ITEM ) ({
if ( item_type == CREATE_SEG_ITEM ) {
/* create a new segment */
GET_NEXT_SEGMENT ( state, &segment );
gks$create_seg( &segment );
}
else
if ( item_type == USER_ITEM ) {
/* store the item data with the
‘object’ .... */

else if ( /* look for other items */ ){
}

else
/* just let GKS interpret it */
gks$interpret_item( &item_type,

&item_data_length,item data ):

/* get the next item */

gks$get_item( &wsid, &item_type,
&item_data_length );

gks$read_item( &wsid, &item_data_length,
item_data );

}

/* close the workstation */
gks$close_ws( &wsid );

}
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Editor’s Notes

First, my apologies for the missing issues the last two months. I have been up to my neck
in problems which my employer pays me to deal with, and have therefore been unable to
harass the appropriate people for contributions. Of course, if things had been flowing in
at a steady rate without the harassment, it would have been relatively easy to collate it
all into an issue or two. The moral of the story is if you want to read Leverage, make
life easy on your editor, and send in material!

This issue is a first for Leverage, in that almost all of the articles included have been
submitted electronically. I've done the formatting, page layout, and so forth, so if
anything is drastically wrong there; mea culpa. If you have suggestions regarding layout,
font size, or whatever, I'd be glad to entertain them. Also, if you would like to submit
something electronically, I can handle it one of several ways. DECUS leadership can DCS
material to me. Other folks may dial into my system and KERMIT material across, just
contact me for details. Finally, I’ll accept material on floppy or TKS50 tape. Now there’s
no excuse for holding back.

Not only is it pretty, but I believe there is some "good stuff” in this issue. First is an
article by Robert De Wolf of Hughes Aircraft, proposing a mechanism for Data
Independent File Access from high level languages. This is a very well done article that
deserves some study.

Next is a series of articles dealing with the L & T working groups. Joe Pollizzi, of the
Space Telescope Science Institute, describes the duties of a Working Group Chair. Joe is
the outgoing Working Group Coordinator for L & T, and the incoming SIG Chair.
Following Joe’s article are reports from three of our working groups. George Scott of
Computer Sciences Corporation has submitted reports from the Cross Development
Systems Working Group and the CASE and Tools Integration Working Group, and Gerald
Lester of Computer Processes Unlimited has submitted a brief report from the Low Level
Languages Working Group.

Two articles from the last symposium follow. George Scott has submitted a report from
the L & T Clinic, and Gerald Lester has submitted some command procedures which took
a first prize at the L & T Wizardry session.

Jeanne Macmillan of DEC has sent in a description of some new documentation available
from DEC, PDP-11 to VAX Language Compatibility Guides. There has been a constant
clamor for this information at symposia, and they have heard. The guides are free, and
ordering information is enclosed.

Finally, the latest version of the L & T SIG Master’s Directory is included. If you have
any problems with specific tools or languages, these folks have volunteered to help.
Please let the SIG know if you make use of the Masters Directory, and how well the
process worked for you.

Al Folsom
L & T Newsletter Editor
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Data Independent File Access from Standard Programming
Languages: A Proposal

Robert S. De Wolf
Software Engineer
Hughes Aircraft Company
Fullerton, CA

Abstract: This paper contains a proposal to add Data Independent I/O to standard
programming languages. A unique implementation approach developed by.
the author is proposed.

Introduction

The capability to perform data independent I/0 has traditionally been reserved to data
base management systems. The time has come to add data independent I/O to standard
programming languages (Ada, Basic, C, Cobol, Fortran, Modula, and Pascal). If properly
implemented, data independent I/O will make efficient compiled languages simple,
straightforward tools for implementing self-contained data independent applications.

Current Capabilities

Currently, many high level languages have the capabilities for creating memory resident
data records containing heterogeneous data items. Most can also perform I/0 to disk files
using records. Unfortunately, only data dependent 1/0 is supported.

Data dependent means that the record definition describing the data in the file must
exactly match the definition contained in the program that reads or writes the file. This
causes a problem when the fields in the record must be changed. With data dependent I/0
all programs that reference the file must be re-compiled and re-linked when fields are
added or removed from the record.

With any data base application the data file must be re-built when the fields within the
record definition are changed. With data dependent applications all programs that
reference the data must be rebuilt as well, and both of these operations must be done at
the same time. While it’s being done the application cannot be used.

If the application processes multiple files, it will be necessary to convert all of the files or
keep old versions of the program images and match them up with the data files that use
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the same record definition when they are used.

Clearly, the data dependent nature of the current I/O capabilities of standard
programming languages is a serious limitation.

Database Management Systems

Database management systems were developed to provide a more capable way to
manipulate data than was available using programming languages. DBMS’s store the
record definition outside the program and interpret it each time the program is run. When
a field is accessed the record definition is searched to locate the field. Therefore, changes in
the record definition typically do not require changes in the program. More general
programs read the record definition and process the entire record.

Unfortunately, database management systems are very complicated. They duplicate
some, but not all of the features contained in standard programming languages. Many are
substantially more complex than a programming language. When it is necessary to
develop applications that use a programming language and a database management
system, the resulting software system can be complicated and very expensive to develop
and maintain.

Business applications are the primary users of database management systems and,
therefore, many are really special purpose development environments for business and not
general purpose systems. In many cases, specialized features are provided to address very
specific requirements. The result is that a very large number of such features are required,
and the system ends up being complex, but limited in flexibility.

The Proposal

Data Independent I/0 should be added to standard programming languages which already
support record structures by simply relaxing the data dependency requirement. The new
capability should be added with a minimum of syntactical additions. Since records
already exist, nearly all of the required constructs are already present.

This will be data independent I/0 in its purest form. The record definition will only
allow data fields to be defined and omit field validation and a host of other capabilities
that DBMS’s have incorporated. Applications that require the omitted features can
implement the same functionality by using conventional programming methods.

Applications

What will be the applications for these new capabilities? Applications which have flexible
processing requirements such as those from science and engineering will be good
candidates. A large class of these are the data collection and reduction applications.
DBMS systems handle these problems quite clumsily. Currently these types of systems
often involve the development of complex special purpose database management systems
at great expense.
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In a typical data collection/analysis system there is one program or set of programs that
collects the data and stores it, and many programs that analyze it. Usually the analysis
programs are much larger than the data collection programs. Using a data independent
system the collection program can be updated to collect additional data without
rebuilding the data analysis programs. Data analysis programs can be rebuilt
individually as required to support new requirements. Without data independence all
software that uses a record definition must be rebuilt every time it is changed.

An Approach

First we must define a method of storing the data and the record definitions. The
simplest way is to define a file that contains both the data and the applicable record
definition. This is convenient because when you delete the data, you also delete the record
definition. Also, the record can be defined in a program, and this same record used to
create the record definition in the file. For lack of a better term I will refer to a file that
contains both data and the data description (record definition) as a ’structured file’.

A structured file can be read without using a structured access method if desired. When
this is done, the I/0 will be data dependent and the external and internal record
definitions must match. When structured access is used, all fields that the program
references must exist in the file, but the record definitions need not be an exact match.
The internal record definition can be thought of as the program’s 'view’ of the file.

Most programming languages will require four additions at a minimum. These are listed
as follows:

° A file oriented data structure that uses the same syntax as to the existing memory
oriented data structure.

° Enhancements to the statements that prepare files for access to support data
independent 1/0.

A function to read the record definition from a structured file.

A utility program which can create or add and/or delete fields from a structured
filee. The program reads a structured file and the source code for the record
definition to be used for the new file and creates a new file. This program is
similar in concept to the DCL CONVERT command.

Pascal example

Suppose we consider implementing data independent I/O in the Pascal programming
language. First, a few terms need to be defined for those who are not familar with Pascal.

component - The amount of data transferred during a single I/0 operation. In the
context of VMS this would be a record.
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file variable - A variable that identifies a data stream. In the context of VMS this
would be a software I70 channel.

record - A data structure that can contain heterogeneous data items. In the context
of VMS this would be a record definition.

For this example the Pascal statements that reference fields and records and the
statements that read and write records for structured files will be identical to those that
are used for ordinary files. Some enhancements are required to statements that declare
variables and prepare files for I/0.

This example is a simple program which extracts some fields from a structured file and
displays them on the users terminal. We shall assume that the structured file already
exists and was created with a program that uses the record in Figure 1.

Employee_rec = record

PayrollNumber: integer;

Name: record
LastName: varying [15] of char;
FirstName: varying [15] of char;
Middlelnitial: char;
end;

StreetAddress: record
Street:  varying [20] of char;
City: varying [20] of char;
State:  varying [2] of char;
Zip: varying [5] of char;
end;

DepartmentCode: record
Division: integer;
Department: integer;
end;

HireDate: record
Month:  (Jan,Feb,Mar,Apr,May,Jun,

Jul,Aug,Sep,Oct,Nov,Dec);
Day: 1..31;
Year: integer;
end;
end;
var

Employees: structured file of Employee_rec; {DI 1/0}
Employee_buff: file buffer of Employee_rec;  {DI 1/0}

Figure 1

Note that the record statement is identical to one that could be used for data dependent
1/0. The file variable declaration uses ’structured file of’ instead of ’file of’ to indicate
that data independent I/0 will be performed. The 1/0 buffer variable is declared using
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"file buffer of” to indicate that this variable will be used to access data from a structured
file. Figure 2 is a listing of the application that uses the structured file created using the
record of figure 1.

Program Example(input,output);

type

Employee_rec = record
PayrollNumber: integer;
Name: record
LastName: varying [15] of char;
FirstName: varying [15] of char;
Middlelnitial: char;
end;
end;

var

Employees: structured file of Employee_rec; {DI 1/0}
Employee_buff: file buffer of Employee_rec; {DI I/O}

Begin
OPEN(Employees,file_name:=’EX.DAT’,history=o0ld);
reset(Employees);
initbuffer(Employees,Employee_buff); {DI 170}
repeat

read(Employees,Employee_ buff);
with Employee_ buff
do writeln(Name.LastName,” ’,PayrolINumber);
until eof (Employees);
close(Employees);
end.
Figure 2

Again the ’structured file of’ clause is used to indicate that the file variable will be used
for data independent I/0 and ’file buffer of’ is used to indicate that a variable is to be
used as a file buffer. The ’initbuffer’ procedure is used to initialize the file buffer before
attempting to read data from the file. There are a total of three changes that must be
made to change a data dependent program into a data independent program. In this
example that is a significant part of the program. In most real world applications the
number of statements to be changed will be a small part of the program because most
statements are expressions or control statements.

Note that the record in the application that reads the structured file has many fewer fields

than the actual file. In practice it is only necessary to declare the fields that are used
when accessing a structured file. A program that creates a structured file must declare all
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fields.

Using structured files the capabilities for defining records in memory and in files are
totally compatible and equivalent. When DBMS’s are used with programming languages
such as Pascal there are always problems with incompatibility between the record
definition capabilities of the language and the DBMS. The programmer must master the
subtleties of both before attempting complex applications.

Implementation Notes

The ’structured file of’ construct tells the compiler that this will be data independent 1I/0
to a structured file. If ’file of’ were used, data dependent I/O would be performed when
accessing an existing file whether or not the file is a structured file.

When a variable is declared using 'file buffer of’ the compiler is notified that this variable
will be used to access a structured file. There are a number of unique problems in
accessing structured files that are addressed by this. First, the I/O buffer space used for
an existing structured file cannot be allocated until the file is open because the record size
is obtained from the file. Second, each field reference to a the external record is not
known until the file is open. Therefore the memory structure created when ’file buffer of’
is used contains only space for a few pointers, namely 1) a pointer to a field offset table
that is created when the file is opened, 2) a pointer to the I/O buffer that is allocated
when the ’initbuffer’ procedure is called, and 3) a pointer to the file variable with which
the buffer is associated.

There is only one restriction on the use of file buffers. A file buffer cannot be used in the
170 1list for a structured file other that the one it was initialized for. Otherwise a file
buffer can be used like any other record variable. If a record is to be copied from one file
to another, a separate file buffer must be declared and initialized for each file.

When a structured file is opened the record definition is read from the file. A field offset
table is created. The field offset table contains one position for each field, and is used to
locate fields in a record buffer when field references are made. The record size for I/0
buffers is determined.

When the ’initbuffer’ procedure is run, space is allocated for the I/0 buffer and values for
the various pointers are stored in the file buffer data structure.

When a read is performed, a component is read into the I/O buffer. The first time a field
is accessed, the position corresponding to it in the field offset table must be filled in. This
is accomplished by searching the external record definition for the field. When another
component is read and a previously accessed field is accessed it will not be necessary to
search the record definition again because the offset is already stored in the field offset
table. Thus, the second and all subsequent references to a field require one level of
indirection to locate the data.

Using the above approach a level of performance can be achieved that is close to that of a

data dependent program. If the record definitions become static, the applications can be
converted easily to data dependence if higher performance is required.
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Because this method uses the record definition capabilities already built into the language,
the Pascal compiler already contains the code required for parsing it. As a double benefit
this greatly reduces the amount of technical expertise a programmer will need to create
applications.

Conclusion

When most programming languages were developed, the importance of data independence
was not fully comprehended. Now we know that a great many applications can benefit
from it. Writing data independent applications using programming languages that lack
built in support for it is clumsy at best.

Present day DBMS products evolved in an environment where data independence was
only available using facilities that were external to a compiled programming language. If
this capability existed within programming languages while DBMSs were evolving, they
might look very different today.

Data independence can be added with relative ease to languages like Pascal that support
memory resident data structures and data dependent 1/0 to disk files. Much of the code
required to implement data independent I/O already exists to support memory resident
data structures. Adding data independent I/0 would make it possible for the first time to
create self contained data independent applications. This improvement will make it
possible to reduce the cost of many data independent applications developed in compiled
programming languages by eliminating the need to resort to external data base
management systems.
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Working Group Chair Responsibilities

I write this memo to the WG chairs with many mixed emotions. By now you’ve all heard
that Sam has passed the L&T gauntlet to me. I came into the L&T SIG as it’s first official
WG Coordinator and am proud of the work that you've done in creating, organizing and
fostering your groups. And not only do I look forward to each of you continuing in your
‘WG Chair roles, but moreover I'll depend on it even more as I assume my new role as SIG
Chair.

In turn, Dave Ream has been asked and has accepted the challange of being the 2nd L&T
Working Group Coordinator. I know you’ll support him as you have me in the
upcomining years.

However a promise is a promise - and I had promised many to write down the
responsibilites I envisioned for WG chairs.

Foremost of the responsibilties for a WG chair is to be the "spark" of his working group.
That doesn’t mean that the WG Chair must be the leading expert in his topic area, but
rather that he(she) has the deep enthusiam and willingness to spread that enthusiam
around the DECUS membership. An enthusiam that will stimulate others to share in their
experiences within the topic area among themselves and with the membership at large.
That encouragment to share our knowledge is the key to L&T and to DECUS in general.
The tangible aspects of sharing are sessions at Symposia, submissions to the proceedings
and newsletter, providing seminars and even submissions to one of the various SIG tapes
(especially our own). These are what I call the Working Group "Deliverables". For a
Working Group to exist, it must demonstate some tangible deliverable to the DECUS
membership at least annually - and the more often the better.

Beyond stimulating and directing their working group towards one or more deliverables,
Working Group Chairs need to help the SIG in promoting both L&T and their specific
groups. In return for their assistance to the SIG, all Working Group Chairs also become
members of the L&T Steering Committee.

To earn that membership (and the traditional bi-annual symposium hat that comes with
it), each working group chair is expected to do the following:

1. After each symposium, each WG Chair writes up a short (1 - 2 paragraph)
description of their WG, their current accomplishments (i.e. deliverables) and future
goals. The report will include the WG name, mailing address, network address (if
available) and phone to enable the general readers to contact the chair for more
information. This is sent to the WG Coordinator (I'll still take delivery of these for
this last time) for incorporation into a combined WG report for the newsletter. This
should be sent out 2 - 3 weeks following the symposium (NOTE: You're already
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late!).

[In the future - if we can ever get alittle ahead] The working group chairs will be
expected to review and help prioritize sessions for the next symposium.

Following scheduling for a symposium, each WG Chair will receive a copy of the
abstracts associated with his topic area (if not of all the L&T abstracts). Using
these, the WG Chairs are asked to develop 