HP Basic fo Windows Numeric Compiler 31/01/1996

The E2062A Numeric Conmpiler For HP BASIC For W ndows
*v1.0 / 31 jan 96 / gvg*

* The HP E2062A Nunmeric Conpiler for HP BASIC for Wndows allows you to
optinize the performance of SUBs in your HP BASIC prograns. It is an HPBW
equi valent to the conpiler available for HP BASI C workstations.

Li ke the HP BASIC conpiler, the Nuneric Conpil er does not generate stand-al one
executabl e prograns; it sinply takes SUBs and turns theminto CSUBs t hat
operate within the HPBWinterpreter. (These are quite distinct fromthe CSUBs
that you can produce with the E2061 CSUB tool kit that are external DLLs and
are not executed fromw thin the HPBWenvironment.) You can only conpile
SUBs; user-defined functions cannot be conpil ed.

* The Nuneric Conpiler is installed as a sinple programunder Wndows; it is
easy to use.

The first thing to do is to create the programw th the SUBs you want to
compile; you rust first pre-run the programand STORE it (not SAVE it) as a
PROG fil e.
When you run the Nuneric Conpiler, it asks you for the name of the program
Source filenanme [.BAS]:
The ".BAS" sinply nmeans that will be the extension assuned if none is
specfied; it's just as easy to enter the entire program nanme, such as
"MYTEST. PRG'. You then get:
Qut put filenanme [ MYTEST. CSB]:

You can then either accept the default name or type in a new one. Finally,
the Nuneric Conpiler provides you with the pronpt:

SUB Nane [ MYTEST]:

This asks you the nanme of the SUB you want to conmpile ... MYTEST is just a
guess on the part of the Nuneric Conpiler, you can enter what you like. If
you just have one or have several SUBs and want to conpile themall, just

enter ALL ... and the programwi |l be conpiled, while the Nunmeric Conpil er

i ssues a status display. Wen you do a LOAD on the output file from HPBW it
wi Il have the SUB converted to a CSUB.

* To determine the performance i nprovenents avail able by use of the Numeric

Conpiler, | ran two benchmark programs -- one to performa prinme-nunber sieve
test, the other to load up a set of arrays with values and then search for the
maxima and mininma in them The details are not inportant -- the program

listings are at the end of this article if you' re interested; the essentia
thing is that they are both computation-intensive progranms in which the
comput ations can be isolated in a single SUB call.
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For purposes of conparison, | ran the sieve and mat-search on three systens in
both unconpil ed and conpiled form

% An 82324B Measurenent Coprocessor (MCP) with 16.7 MHz 68030 and FPP. This
is atraditional HP BASIC engine and is included in these tests for speed
conparison; conpilation of the test SUBs was done with the traditional HP
BASI C Conpi l er.

% An HP Vectra 386/25 with a floating-point unit.

% An HP Vectra XP/ 60 (60 Mz Pentium.

The results are as follows in seconds:

si eve mat - sear ch
unconpi |l ed conpil ed unconpi |l ed conpil ed
82324 6. 88 1.5 17. 48 9. 95
386/ 25 12. 96 0. 27 29. 99 3.46
XP/ 60 1.35 0. 055* 3.40 0. 27

Note that the 0.055 marked in the table above is the linmt for tinming on a PC
it may have actually been faster than that.

For the test, if we assign the time for executing the unconpiled version of
each test on a 386/25 the value of 1, the relative speed is:

si eve mat - sear ch

unconpi |l ed conpil ed unconpi |l ed conpil ed
82324 1.9 8.6 1.7 3.0
386/ 25 1.0 48.0 1.0 8.7
XP/ 60 9.6 235.0 8.8 111.1

The reason for the greater inprovenent in the sieve test than in the
mat - search test is likely because the sieve test does a greater nunmber of
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smal | operations ... the operations in the mat-search test are nore
conplicated and so harder to optim ze.

Note that the program has to be designed to take advantage of conpil ation!
You have to consolidate the tine-critical math operations in a SUB and avoid
doing I/Oor calls to unconpiled routines in that sub. If you just conpile a
few SUBs at random you are not likely to see nuch perfornmance inprovenent.

* The benchmark progranms are shown bel ow

10 EIR IR R I I I R R R R R R R R R I I I R R R R I I I R R R R S I I I R R R R I I I O R I S
20

30 Si eve Benchmark Test

40

70 This test program provides a sinple basic-math

!
!
!
!
!
80 ! benchmark by finding the highest prime |Iess than
!
!
!
!
|

90 a value. Note that due to various restrictions

100 you can't test nmuch above 16, 000.

110

120 EIR IR R R I I IR I IR I R R I IR R I R R S I S IR S I I R R R b I R I S I R I R R R I b I R I R IR S I I R I I I R b R I R I I
130

160 CLEAR SCREEN

170 REAL T1, T2

180 I NTEGER Maxnum Maxpri me

190 Maxnum=16000

200 !

210 PRI NT "Searching for highest prine | ess than: "; Maxnum
220  T1=TI MEDATE

230 CALL Si eve(Maxnum Maxpri re)

240  T2=TI MEDATE

250 PRI NT "Hi ghest prinme: ";Mxprinme

260 PRI NT USING "K, 3D.2D";"Tinme in seconds: ";T2-T1

270 !

280 END

290 !

300 SUB Si eve( | NTEGER Maxnum Maxpri ne)

310 !

320 I NTEGER Fi rstprine, Lastprinme, Factor, Mul tiple
330 Fi rstprine=2

340 ALLOCATE | NTEGER S(Firstprime: Maxnum

350 MAT S= (1)

360 !

370 FOR Factor=Firstprime TO Maxnum

380 I F S(Factor)=1 THEN

390 Maxpri me=Fact or

400 FOR Ml ti pl e=Fact or +Fact or TO Maxnum STEP Fact or
410 IF S(Multiple)=1 THEN S(Mul tiple)=0
420 NEXT Multiple

430 END | F

440 NEXT Fact or

450 !

460 SUBEND
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MAT SEARCH Test Program

Thi s program benchmarks a matrix search required for a customer
appl i cation.

In the application, the custoner reads 360 sanples for 102 sine
wavef orns (sanple per degree) into a matrix, determines the mn &
max of each waveform and the determines the mini num and naxi mum
of all the mins and the m ni mum and maxi rum of all the maxes.

This is simulated here by | oading up a 360x102 (I NTEGER) matri X,
scanni ng t hrough each of the 102 colums to find the mn and nax,

conmand is used to do the search.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
! scans.
1

|

|

CLEAR SCREEN

REAL TO, T1

I NTEGER Max_max, Max_m n, M n_max, M n_nin
!

PRI NT "Begi nning test, please wait."
|

TO=TI MEDATE

CALL Test ( Max_nmax, Max_mi n, M n_nmax, M n_mni n)
T1=TI MEDATE

!

PRI NT "Max_max = "; Max_max

PRINT "Max_min = "; Max_min

PRINT "M n_nmax = "; M n_nax

PRINT "Mn_mn =";Mn_mn

!

PRI NT

PRINT USING "K,3D.2D";"Time = ", T1-TO
PRI NT

PRI NT " Done! "

!

END

!
SUB Test (I NTEGER Max_max, Max_ni n, M n_nmax, M n_ni n)
!

I NTEGER N, M Si nes(1: 360, 1: 102), Maxes(1: 102), M ns(1:102)

| oadi ng these values into two 102-el erent arrays, & then searching
through each of these arrays for their min and max. The

MAT SEARCH

The test is tined between the start of the scan and the end of the

R R S S O O S R S I S O S R R O b S O
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Fill up sines matrix with random val ues.
RANDOM ZE ( TI MEDATE)

FOR N=1 TO 360
FOR Me1 TO 102
Si nes(N, M =I NT( (- 2* I NT( RND* 2) +1) * ( RND* 32767) )
NEXT M
NEXT N

Scan through Sines array to get min and nmax val ues.

FOR N=1 TO 102
MAT SEARCH Si nes(*, N), MAX; Maxes(N)
MAT SEARCH Sines(*,N,MN M ns(N)
NEXT N

Scan through Maxes & M ns arrays for maxes and m ns.

MAT SEARCH Maxes(*), MAX; Max_nmax
MAT SEARCH Maxes(*), M N, Max_min

MAT SEARCH M ns(*), MAX; M n_nax
MAT SEARCH M ns(*), MN, M n_min

SUBEND
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