X991 NN

3 n°a AN

MINI-PASCAL nowa 3 923702 N1

1"V IRYII2 TA2IW WA 07 MnvRNan N1Epon nX (Eclipse (Java n2°202 wnn?) pwnt? 030y
M2 TP XM DO NI TIANY

1. Static arrays
2. Records

3. Functions
4. Procedures
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100N N2V MY 9200 TP 9% 0%y
By-Value.
By-Reference (called IDENTICAL in mini).

N —

TOXPNOT NHYDT MY AMTRIND/MOXPND 93 MAY sep PW 10 IR 2wn? 02HY o
W block BRI PV (2 2°37N02 aNITANIW) () getMaxNeededStackSpace
.FunctionDeclaration W ProcedureDeclaration

SINTXMD/EPND DI M2 ssp 71 AR WD 030V T AT 19N

public abstract void code (PrintWriter pw);
public abstract void codel (PrintWriter pw);
public abstract void codeR(PrintWriter pw);

public abstract void codeI (PrintWriter pw, String arrayName, int
dimension) ;

public abstract void codeA(PrintWriter pw, String func name, int
param num) ;

1PXPID? NINRTIPY MNTAT NN VAN 302077 070 TN NP 00910 nhava wanwah 19910
.0217¥710 MO0 NPEPIDY MP2IR 7°0112 19910 19 113
INPAT 1907 MIRA? 17930 wHn2

WHANWTY MWHRW WRITE. X1 MINI 5@ 70577777 NTIP52 TN 2%wpans any
:2%997 "nwa 72
1. WRITE("hello world!")
2. WRITE(xty)

P9nN YW code PXPIDT TN LTI TP YUPA D90 MY O ANWRIT SRS YW v
: Node.java y2192 WriteStrStatement

public void code (PrintWriter pw) {
pw.println("ldc s " + str );
pw.println ("prnt");

}

P9 YW code FPXPIIDT TN LTI TP YURI OO MY 0T 0w SRS YW Wi
: Node.java 2122 WriteVarStatement

public void code (PrintWriter pw) {
exp .codeR(pw) ;
pw.println ("prnt");

}

a2

MINI nawa (Fmw0) WIn 019°0 MNTAT

REC RECORD {
x FIXED;
y FIXED;
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p” REC;

varl FIXED;
var2 FLOAT;
var3 BOOLEAN;

rl REC;
pl1” REC;

MINI nawa 2°3nwn N7

simple type — VIV MNWN

(integer type )
(real type )
(' boolean type )

record var — NDNIVI MNWN

(REC type )
(pointer to REC)

array type — JIyn Non mnwvn

name ARRAY [low bound : high bound ] OF type;

Examples :

arr  ARRAY [0:4] OF FIXED;
matl ARRAY [1:5] OF ARRAY [2:5] OF BOOLEAN;
mat2 ARRAY [1:5] OF arr;

NEW(pl)
plhx
rl.x
pltpty

D2INwn? 371

DMWY YIANN / DMV NDN DINWND NI

(initialized the pointer p1)
(accessing x field of record (p17))
(accessing x field of record r1 (not pointer))

TV NON NINWNY 109
: TN TN TIVND
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arr [ expr / INTCONST ]
L TN 27 TN
mat [ expr / INTCONST ][ expr / INTCONST ]

Examples:
Arr[1]=arrl[ I+ 4 ];
Mat [2][j + 2 ] = matl [3][5];

MINI nowa MIMTXINDY NPXPID

"HH5
ST NINNY NPVIY —DINPND
STV NI ROY NPV —DNTINIS
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NPXPN TINAIN,YNIN NINNT TINT MITHN ,MINY NOWI MINTEINN NPPND
PIDINA MNINAN YOPN DY 21921 79D MTITHIND 2D INND MINN

,NPNPNON DY NIINN NNV DAY MTNTIIIN NPXPND NOPO MIVAN NP TI95
IINND TINN OMN 2PYONT 1N IMIDI , NN DINVNN DY NIDINN NNV NM
NPTINY MIDNN DY IN DOV NPSPNO-NN TIND IN DHOXY TIND ,DMNX NP THINY
LOMN

DITINN DIPN
: NOMTY

PROGRAM example
a FIXED;
b FIXED;

PROCEDURE sort ( .............. )
{

DTN NITID
MY >N oY by Value ©V1N79 by reference 10N
PROCEDURE proc (a FIXED, b FIXED, ¢ FIXED IDENTICAL )
d FIXED;

DONPNS NITHIN

NIMY NN OW by Value 70NI9 by reference 1VNI9 IO TIW

FUNCTION func ( a FIXED, ¢ FIXED IDENTICAL) : FIXED
d FIXED;
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func = d; TPNPNAN OV TIND ININN TIVN NHYN ) TV NIINN)

NN TIVN DY DIDVN NN ONPINNKY 7277 POIND W TPNPNAN NITHIN NO2
DINPNOIN

TIND IMNN TIVN DY NHYN DOYSIN TWRD ISPNON 91D NYNIND TIVD NINN
NNY INYY MNVNY NNPYN DIYNIND IDIND NYYNY .NXDNTI PNV Y9I ,INPNIN DV
VTN TNN PRI INPNON OWD

DMLVNIY
: DIV NINY NN ONY MNPMP

N 90NN DY 1Y NIV ) MIDNNY MNWNN DY TIvn Npnyn - by Value .1
APPSPNAN TIN2 ININ WY DX D) ,7PNPNINN NNOX MNVN

VNN OV VNI VPV : T2 VNI NN

param FIXED :NOT

VNN NPV AN ) NMNHDNNY MNWNN DY NINON NPNYN - by Reference .2
ATPNPNANND NNOND DI 1DIY NN MW MIXPNON TINI

o2 IDENTICAL — 19w N2 0XwWnnwn 13 07182 92y 901099 Mntd > 15
0NN DY NNNDN

Aumian oy NN DY IDENTICAL : 3D VN9 NITHIN
IDENTICAL param FIXED s NONT

DN TINIV/DINPN INIP
DV N2XND 7Y NYSIAND INIPN .TNINK MY NNT NINITIIIN NPIPND NHYON

.D12YNN DMVNIN MINNY NPV
: NOWTY , DOV TIPS NN NI NP

swap(a, b)
MINWN TN INININ TIVD DX DINND 1N 1921 TIY PINND N1 INPNY Tiva
:NONTY ,NIDINA NNYN MNVI2ND PIND 7PN PPN NRIPN IN)
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ReturnValue = func (a,b);

NNININN XY NN

Class ProcudureDeclaration
String name  (field holds Procedure name)

formal list (which should be instance of class ParameterList) is null
procedure’s block :

declarations

sub-proc/func declarations

code .

formal list is an instance of class ParameterList — (details later)
And the same for Block:
procedure’s block :

declarations

sub-proc/func declarations

code .

Class FunctionDeclaration
String name_ (field holds Procedure name)

DTN NITHN

: DMLNIO PN DN

: DVNIO VW DX

DONPNS NN

AN 7IYN DI NR D190 TWR  type NTY VW RN TNN HTANN

class ParameterList

D2VNIS NITHIN

parameter_list is defined like any other list ontains the list of parameters of current
function/procedure. Each parameter in the list can be byValue, or byRef as defined below

byValue - 99099 NIYTHN

Class ByValueParameter
string_ holds parameter’s name.
type could be any type. (The parameter type).
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byReference - 9999 NITIN

Class ByReferenceParameter
string_ holds parameter’s name.
type could be any type. (The parameter type).

DNINV/DINPNAY DINID

Class ProcedureStatement
string_ holds procedure/function name.

: DYIVNI9 PN ON
expr_list 1s null

: DIVNI9 YV DN
expr_list _1s an instance of class ExprList which is a list of expressions

It basically contains the list of parameters of current function/procedure.
Each parameter in the list is an expr ( var , expression etc).

X1 7R NIRDAT

733037 N°I10N0 MY i1 RpaT

PROGRAM main
x FIXED;
y FIXED;
1 FIXED;
arr ARRAY [1:5] OF FIXED;
PROCEDURE swap(a FIXED IDENTICAL, b FIXED IDENTICAL(
temp FIXED:;
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temp = a;
a=b;
b = temp;
{
FUNCTION factorial(c FIXED): FIXED
h
IF(c == 0)THEN
factorial = 1;
ELSE
factorial = ¢ * factorial(c-1(;
FI
{
PROCEDURE p(d ARRAY(1:5] OF FIXED(
!
S
d[2] =20;
{
X =4;
y=5;
swap(X, y);
1 = factorial(x);
p(arr);
WRITE("i=");
WRITE(i);

X0 NP0
ssp 13 ind 1 ssp 10 lda05
sep 10 Idci0 sep 2 ind i
ujp L1 equi Ida05 cup 1 L5
L4 fip L2 Idci12 sto 1
ssp 8 1da00 chk 15 mst 0
sep 2 Idcil ixa 1 lda 0 8
lda 07 sto i deca 1 movs 5
loda05 ujp L3 Idc i 20 cup S L6

2011/2012 — N9 NVYOINNR



ind i L2 sto i Idc s i=
sto 1 lda00 retp prnt
loda05 lda 05 L1 lda 07
loda06 ind i lda 05 ind i
ind i mst 1 ldci4 prnt
sto i lda 05 sto i stp
loda06 ind i lda 0 6
lda 07 Idci 1 Idci5
ind i sub i sto i
sto 1 cup 1 LS mst 0
retp mul i lda 05
L5 sto 1 Ida 0 6
ssp 6 L3 cup 2 L4
sep 8 retf Ida 07
lda 0 5 L6 mst ()
733037 N°I0IN0 MY 12 RPAT
PROGRAM main
n FIXED;
i FIXED;

FUNCTION fact(n FIXED) : FIXED

{
IF n==0 THEN

fact=1;
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ELSE
fact = fact(n-1)*n;

FI
§
{
1=0;
WHILE (i< 7)
{
n = fact(i);
WRITE(i);
WRITE("!=");
WRITE(n);
1=1+1;
j
}

X0 NP0
ssp 7 1da 00 Ida06 prnt
sep 7 mst 1 ind 1 lda 0 6
ujp 11 lda05 Idci7 lda 0 6
12 ind 1 les i ind 1
ssp 6 Idci1 fip 18 Idcil
sep 8 sub i Ida05 add 1
ujp 13 cup 112 mst 0 sto i
13 lda 05 Ida06 ujp 17
lda05 ind i ind i 18
ind 1 mul 1 cup 112 stp
ldc10 sto 1 sto 1
equ i 15 lda 06
fip 14 retf ind 1
lda0 0 11 prnt
Idci1 1da 0 6 Ide s =
sto 1 ldci0 prnt
ujp 15 sto 1 lda05
14 17 ind i

:978NN Pmachine emulator Y7y 9817 TIpN NR 71725 091 DNR
1. open command prompt
2. change directory to the one containing Pemulator.jar
3. issue this command: java —jar Pemulator.jar code.txt 100 > out.txt

The Pemulator will execute your p-machine code 'code.txt' and the result will be printed

into 'out.txt'

11
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