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Program Titte _Direct PIAL compiler
“ComﬁbMOfsName P.C.Schmale
Address Roland Holstlaan 152a v :
City » Delft Country Netherlandg Postal Code 2204
- : .
- | '

Program Description, Equations, Variables _This program accepts a program written din
PIAL and converts the PIAL program to numerically coded instructions.
I the DATA registers These instructions—canr tater beimterpretedand
executed by the PIAT-EXECUTER, First the structure of PIAL will bhe
explained, so that you can write a program in PIAL,

a) ASSTCRMENT STATEMENTS — _ v ) _
You may use 9 variables, designated by the numbers 1 through 9. You
may also use the constants O through 9, designated by CONST O through
COWST 9+ Avallable operators (equal priority tsexecuted—teft—to rigry) ¢
1?1priority: ABS, 4 , ARCTAN, SIN, COS, TAN, et, IN, Pi; 107, INT,CHS M.
_2ngpriority: Xy, / ' : :

3L priorityr—+y = . '

The form of an assignment statement is algebraic and essentially the
same as in ALGOL:

(variabte)r=(tany formutz—using varitables,; constants, operators—and
parentheses not beginning with a left parenthesis):

The symbol := can be read as "becomes". Note the semicolon at the end
whith may not—beomitteds—If—one—or —more—of—the—valuves—in—the—Fformuts
must be input during execution, you should substitute the symbol "STOP
on their place. If the result of the formula has to be printed, you

1 he B ha { ORI, P | A PRI MM € : o] -~ - s =
SHUU I U T UL ace TValrraore)/ Oy Thnanwis oolre CAAIPpIeo UL 1 CEaTr aSoSITEIINCITU—

statements: :=\/ (CONST 1 - SIN 9 CONST 2)3 2:=STOP + C0S ( Pi );
PRINT:= e 4 ~ e ¢ CHS 4 )3
Th: SPOP—statement—carr—saiso—be nset—outeside—an dooi&,uiuﬁl’l
The last statement of the program should be STOP.

b) LOOP / JUMP INSTRUCTIONS

e o o a oo 0= O hoo NI A N

end of a loop. When during execution the program encounters FOR, its
red and executlon goes on. when NEXT 1s encountered,

SISO MRIions —oxecution—do-faken-back—tothe latest-encountered—
FOR. Escape from the loop is possible with the conditions D>XY 4 =XV
#xy and with SKIP, x and y represent a variable (designated by its »
numbe%;T—l£;x—ané—y~a%ef$he—same~va¥éab;e7~y;és+gf n—the-—value—-zero,.
Then is checked if the condition x>y, xX=y, x#y holds. In this case
execution goes on. 1f the condition does not hold, a sSearch is started
£ the—firad NEX Having Fou [EX cne—datest-HOR ig forgotten and
the second latest FOR (if there is any) is remembered. Then execution
goes on with the statement affer WEXT. SKIP has the same effect as a
\condition—that does—mnot-hold,

c - ala I\

e : S : ===

This. program has been verified only with respect to the numerical example given in Program Description I, User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL. : . : .
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Program Description, Equations, Variables For instance a loop which must be run thxoug@h

as long as varlable 6j>var1able 1 would contain the statement > 61
SOHJBVVLL@IG Ue bWEb’.ﬂ .DUR dllu l\l.E:.A..L. WJ_ blﬁblle [SESA101S bb’b UJ.‘b TCYUEIHEIIl:b J.b ..ES
nossible to create a conditional Wumo w1thout loop.

IMPLEMENTATION

Threway I which the cvalculator accepts the PIAT program is meciime=
{ dependent and will be described for the HP97 compiler here:

The complled PTIAL program is stored in registers RSO through RC’ i.e.
bIlI'OllgIl I{ . DE.LO.LB enuer_ulg d prograilm you Imas b.LGd..L l:llti I .Lb bb‘ 3]

aﬁg store the esln—adress for the compiled program (mostly 10,0

] Then you add 10 to R1 (for 1dent1flcatlon of INT) You press

RTI\T .H. d..[lU. yuu W..L_L.L BSivA+ bllb’ dU.L CToo ill V‘Illi—bll UTLC J.J.U.Ab L:UUIP.L..LCU ‘LJ.LUC.LGIH.Iﬁ

step is about to come periodically during a PAUSE statement. During

each PAUSE you can enter one symbol Use for the operators the normal

varlables are entered together using MAN (see USER INSTRUCTIONS)
Whlle enterlng you w1ll notlce that the adress counts rather 1rregular;

M O oLo WX o 0 2,y 2 =T o2 SR DINSEFTTI I 5 2V B - W= T =

quence that the operator and varlable sequence must be changed The
| capacity to store pendlnv operatlons is limited to 5 operators+left

normal stack capac1ty of 4. Thls should glve no problems 1f you don't
make the Tformulas unusual complicated., Some rearranging will solve

meacot ] o~ Aﬂ“F"Pﬂnn']'i'-nan

A table of the meaning of the codes generated by the compiler is
printed under "Sketches". Note that NEXT sty+4X,/ only occupy one
e B ot (orq'rnaocl .

At S /7

Operating Limits and Warnings _Don 't exceed adress 22.9 (compiled program too
large). Trylng to enter a function not definéd in PIAL results in
E:I‘I'OI'. UTIﬂeI’ Syﬂﬂactlc eTrroYs are HOU uewcuea' AJ.LG.[ .E:I’I'O.[ you Calrl
go_on by pressing RTN A. Because the PIAL program is directly compiled,
correctlng errors is only pos51ble in the complled program, Wthh is
d..L.[Sd.O,y _LI.I. .['U:’.I.\J .L()LHI. .L.[le l\llAJ.\J BIJ.L-E,_[.L.(lé chi.)’ UU u.qu UU bu.UbJ.d,bb WILIOIIE
codes and add correct. To overcome the error-correcting problem, a
PIAL EDITOR and a separate INDIRECT PIAL COMPILER are being develloped|.

. , ' y,

e » ! ——— . N
This program has been verified only with respect to the numerical example given in Program Description Il User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program matenal and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL,

\__ a y
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Sketch(es)| cdde méanin- code/meaning _|code/meaning ‘

d_ | NEXT 80| _|sTOP ' 90| |sIN

1 T4 81 > ' 91 COBb

L Q0 {eks] T A T

E o = 7 o = .L,}rt A

3 | = 83 # 93| e

/ 84| |PRINT 94 LN

54— S10-5 85/ |FOR 95! |p3]

64 |RAL & 86| |SKIP 96| |10T

74 CONST g 87 A%S _ SN INT

a—stands florl O lthrough 9188 |y ' 98 CHS
K 89| |ARCTAN ¢ 99| Vx| 5
- ‘ S
Sample Problem(s) Compile the followi r ' j e

value of an input number (normally you would use |x
1:= CHS STOP ;3
>11
1:= CHS 1.
SKIP
NEXT
PRINT:= CHS 13
STOP | -
2) Compile the following program that prints SINx/x , with x ranging
from O to 3.Pi , with steps of Pi/6 . '
1:= CONST O3
2:= Pi / CONST 63
3e:= Pi x CONST 3:

Solution(s). 1) A1l the required keystrokes are given here. A comma means

for this Durnose)

L

that vou must wait until the display is steady again ( either PAUSE
or R/S after pressing A):
CL REG £-P25 10.00001 STO 1 RIN A, -
l1, o, ces, £fa, ¢, A, B, A, 11 A, 1, D, CHS, 1, G, A, E, T D,
f a, D, CHS, 1, C, £ d, R/S. |
Now’the contents of the program registers should look like this:
=8,098518111 3 ,‘—6 198518606 3 RAn-1 988480000 3
_through R,,=0. OOOOOOOOO H

4 C)

-. N .—L

i \B #—preas—again— -0 REG—is—recommended,/

4 i N\
Reference(s) : - -
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Sketch(es)
Sample Problem(s) FOR : (example 2 continued)
| FOR | :
=11 '
PRINT := CONST 13;
T1:= 23
NEXT
PRINT:= SIN 1 / 1 3
1e= 1 4+ 2 3
31
NEXT
STOP
Solution(s}) Required keystrokes: £ CL REG f P2S £ CL REG 10,00001
sTt0- 1+ RN A, 1, D, E, O, C, 2, D, £ Pi, /, E, 6, C, 3, D, f Pi, x,
E, 3, C, f ¢y, fcy, A, C, Ay, 11A, fa, D, E, 1, C, 1, D, 2, G, £ b,
fa, D, SIN, 1, /, 1, C4 1, Dy 1y, +, 2, C, A, B, A, 31 A, £ b, £ 4, R/9l
The result in the program register should be: '
Ryp=T. 0519576453 11—2 .957335385 3 R1q=8-582117184 3
343 =6,.251061906 ; 14=1 484616215 3 R4:-1 813108000 3 others zero.
If you now press £ CL REG f P2S f WRITE DATA, you can record this
program on one side of a DATA-card to preserve it for execution with
\the—PIAL- EXBCUTER, »

~

Reference(s) _Also gee the remarks fo the program PIAL EXECUTER,
Specific properties of the executer make brogram-constructions, not

defined here, possible.
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INPUT
DATA/UNITS

"OUTPUT

Ister | INSTRUCTIONS DATA/UNITS

1 | Load side 1 and gide 2,

2 | Initialize:

For a new PIAL program clear the
program registers:

For loading an old piece of PIAL
program to which something must be added:

enter DATA CR

il

=
o -

Clear working regiéters:
Store begin address in R1
(for a new program add . —10) : add

[ep]

RN

< s
oegINn

Add a small number, e. g. O OOOO1 to R 10~

(P2s]
[
L1
(225 |
dL_rE
L]
1]
[+ ]
for identification of INT function, (1 ]
3 | Start entering loop
4 | During each PAUSE you can enter one of [ JC ]
| the follow1ng symbols: [::][:::]
)} la) CONST (2 J[__]
‘ b) a variable or the value of a const |0 thr.9| [ J[ ]
c) := (D[]
a) ( (B J[ ]
e) ) Lc J_]
) ;s i e N I
g) PRINT [ J[la | :
h) STOP [£ 1[4 ]
i) an operator: L1 ]
~for ABS you use |x| [e ]
for 4 you use |
for el you use [ ]
_for 107 you use fo* 1]
for \/~ you use . . ]
for the other operators you use the L L ]
corresponding key on the keyboard. |
i) _FOR (£ J[c ]
k) NEXT o]
1> (A _(Wait)l
) [B [ ]
L n) -
‘ | [(C J[ ]
n) £ | | (A (Wait)]

[D 11 ]
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INPUT
DATA/UNITS ) ) DATA/UNITS

STEP INSTRUCTIONS OUTPUT

o) SKIP

X
m
<
(7]

p) xy (the condition variables)

Xy
q).vou can also enter one of the
compiled instructions under SKETCHES., .
(instr)
r) subtrackting a wrong compiled code
is possible by setting R, to its
addregs and enfering thelnegative
“wrong code (one digit at a time) ,
' (= )wr.code

s) if you have entered all of the
PIAL program you may press

Tf Error occurg. during entering, press
any key to clear the error and then -
go to step 3. '
6 [To record the compiled program on a
DATA-card make the contents of R,
through R9 zero (If the program does
not occupy Rys Rps or Rn, you can do
this by pressing CL REGS.

Now press L

and_you can record the program as
data on one gide of a card.

TN
W

I

H

IH00COO0O0R00C0O0DE0EHO00HHDEHEE)

L

|
!

[ !

T
B
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