b & brary functions

e
088,
0XCD40, 0x7321, 0x3102, Ox8BOD, OXSDE5, 0x90C3

0100 55 PUSH  BP
0101 8BEC O BP, sp
0103 8B5E08 O/ BX[Ep+0g]
0106 8B1E04 0/ X |BP0dl
0109 8B5606 0 X1 eeeos
010C B80040 oV 4000
1 OIOF Rl NT 21
i 0111 7302 N 01i5
10113 310 XR A AX
i 0115 BBES MY SPBP
10117 5D PP BP
o1l &3 RET
read := 0x8BS5, OxBBEC, OXOBSE, OX4ESB, Ox8B04, Ox0656,
0x0088,
OxCDBF, 0x7321, 0x3102, 0x8BCD, Ox5DES, 0x90C3
1 0100 55 USH  BP
1 0101 BBEC o/ BPSP
i 0103 8BSEDS O/  BX[BP+og]
i 0106 8BAEOZ O/ X |EpP+0d]
i 0109 8B5606 0 DX[ER0e
i 010C B30O3F oV F00
i OIO0F Coot Nf 21
10111 7302 N8 0iis
i 0113 3100 R AXAX
i o115 BBES MV SPBP
i 0117 5D PP BP
o118 &3 RET
open 1= 0x8955 OxBBES, 0x0656, 0x468B, 0x3(D4, Ox7501,
0%3107, OxBSCY,
0x30,_OxD2EB, 0x3DB4, 0x21CD, 0x0273, 0xQD31,
OXEC89,” 0xE35D
0100 55 PUSH  BP
89E5 MY BPSP
8B5606 MY DX [BP+08)
884604 MV AX [ BP+04]
3001 P ALDLT
7507 e 0114
319 XR 8
B3003C Yo, 3o
EBO2 IV 0116
Ba3D MV AR 3D
a1 INT 21
7302 I8 dilc
3100 XR A AX
BIEC MY SPEP
5D P BP
a RET
= 0x8955,  0xBBE5,  OXO4SE,_0xQ0BS, OXCDSE,
X7221, 0%3102, 0x89CD, OXSDEC, OX90C3
55 PUSH  BP
89E5 o/ BPSP
8B5E04 O/ [gpe0d)
B3003E oV E00
[erzi) N 2T
7202 B [oitd
3100 R AX AX
BIEC MV SPBP
5D PP BP
a RET
S0 NP
0x8955  Ox8BES, OXO65E, O0x178B, Ox4FSB, Ox8BO2,
uxoasE Ox4683
0xCDA2, 0x7321, OxB8O6, OXFFFF, OxFFBA
Ox8BEE 0x065E,
0xD789, "0x5789, 0x8902, OXSDEC, 0x90C3
1 0100 55 USH  BP
i 0101 89E5 o/ BpSP
i 0103 8BSEO6 0/ B[]
i 0106 8817 o 18,
i 0108 8BAF02 o CfEcod
i 0I0B 8BSEDE O/ BX | BR8]
i OIOE 8B4604 o/ BP+04)
i 0111 BA42 oV 2
i 0113 ool NT 21
1 0115 7306 N 011D
i 0117 BBFFFF o/ AXEFEF
i OITA BAFFFF o/ DX FFFF
0T1D 8B5E06 O/ BP+06]
0129 8907 oV X o
0122 895702 o BXt02]
0125 B9EC o/ BF
0127 5D P BP
10128 &3 34
i 0129 90 G
unlink := 0x8955, Ox8BES, 0x0456, 0x00BS, OxCDA1, 0x7221,
0x3102, ' 0XB9CD,
OX5DEC, 0x90C3
1 0100 55 PUSH  BP
i 0101 89E5 o/ BPSP
i 0103 885604 0/ DO[BR0q)
i 0106 B80041 oV 4100
i 0109 ool N 2T
1 0108 7202 B 0i0F
i 010D 3100 R AX AX
i 010F BYEC MV SPBP
i 0111 5D PP BP
1012 &3 RET
i 0113 90 NP
stdin 0 ; M5DOS standard i nput
stdout =1 | MeOXB standard output
stderr 1= 2 ! and standard erro
at i (s)
g
}
h
}
itoa(n, =
@ ? & OXFFOO
c
P
mi=n/ 10
di=n%Io0
mi| d?
{
= (@s+i) & OxFFO0) + (@s+i-1) &
0XFF)
-1
}
c=c+1
@ = (@ & O0xFFO0) +d +'0
n=m
, S=P
t=02
{ @
c 1

F000) >> 12
sH) & OXFFO0 + (x > 9 2 x + A -

t
xF20D,
OxBEFE T0xC829, OXSTSF, 0x90C3

0x8B55, OX8BEC, OXO8SE, Ox4EBB, O0x8B04, 0x0656,

strngy
OxFQD:

OX5EAd,

nen
OX0678, * DA
0x0188, “0x7500,

Fuln o

5, Q0055 OxSTES, OXTEBB, OxBUO4, OXFFFF, OX3OFG,

100
101
103
105

2
=
&

22222RRRRRRERR

RREEECEECER600

RESTmoom®ameame
o

stremp(d,

puts(o,

a(s i, = BF[" >> 1] & ((n&l) ? OxFFOO, OXO0FF)) >>

((n&1)

printics o

, h<
gete()

read(f,

}

unget c(f)
Bh2kiT

j sal phabet c(c)
c>='a 8&c <=

3~

i sdigit(c)

{

c >

End.of Iibrary definitions

FILE END

Eﬁgég

ﬁﬁiﬁﬁﬁg
%

<o55955, \Q57ED, OxBBS6, OXOGTE, OxAEBB,
0x8BDY, OXOB7E, 0x768B, OxF306,

RY
0x:

104 56
108 8B4

RO

s

3
=
o

0x8955, OXS57ES5, 0x8B56, OxO44E, Ox7ESB, Ox8BOS,
0x3102, OXSEQD, OxSDBF, 0x90C3

a

nenoneSig s TI00cN
a oaoﬂmaéggmgggm B
5 818
8 888

S
(

~o0= Tozs

> oo~
W

~

sal phanureri c(c)
i sal phabet i ¢(c)

sspace(c)

==

o
o

R SR R S
RREE R DR R L 0000000000
RE0E 00 MR OBBIRRRBORO

2 9333393039
3° AR

g%

Lo 3RBEEERE

3

0100

o0 cogw

nanespace

definitio

Primary. expressi o
2

synpol 128
s s 128]

buffer

space] 163841
i Sspace

currspace

Synbspace
basespace

copow
2
&
8

acter inplies heap (vs.

error(code) :=

) =09 Start addressi 1\ 0°
“out of 'Synbol space\ r\n\
»unbal anced curTy braces\r\h\ 0",

pMsg[ 18

ne t00 | ong\r
String Tieral |00 Iong\r\n\
“unexpect ed t oker S Sior,

"i'nvalid operator in constant
expressi on\r\n\ 0
"operator stack exhausted\r\n\ 0"
- foca 'uncnons not supportedirinl 0,
“‘)' expect ed\ 1\ n\ 0"
o5 B Se ot congtant\r\n\o”,
Synthchorront riat )
unknaw\ oper at or{rontor

printf(line, code + 1000, "Error (%) in line %

Vo, stdery)
intf(@#code + 2), pwsg[code], stderr)
}

witecode(c, n) :=
8601 E48°0 afir s +
witeheap(c, n) :=
Reabadt ™ néapili + n
pevspace(f1 2
thisspace ? space thi sspace - 1] = currspace

space] currspace] = thi sspace
space| currspace-1] = 0

shacef curr space-2f = flag
Spacel curr Space- synbspace

thi sspace = currspace

¢
nanespace = namespace +
Cirrehace S mbebace 7 1 error(n)

}
ol dspace(flag) :=
(f1ea 1= space[zm sspace - 2]) ? error(2),

qury space
SYRbSPACS = spacef sspace - 31
thi sspace = space] t hi sspace]
namespace = namespace -

gpace( thisspace - 1] = 0

} }

(addnamz( nare, val ue)

Zstrien(nang) +2) /
?yrmspace $"2") 5% Bt sface 2 o,

spacel curtspacel = syitbshace

strcpy(#space + synbspace << 1, name)
e A

I space

nbspace

mmspace +h

} }

{indnare(nare, gl obal )

<-- thi sspace

<-- currspace

<-- synbspace

K"b % r
Cannot 't 3ke- addr ess. of  ron- |val ue\r\n\ 0",

strenp(#space + space[p + 2] << 1, nane) ==

02
; done = 1
gzpr2

y T

A}!UHE 0?2

graceln - 2 =07

n = space[n
pp“‘[]

}
) }
tone 2 space[p + 1]

r ecedence(operator) =
operat or
oper at or
oper at or
oper at or
CPR LT || operator

CPR GTE || operator

oper 8hor 2" PR I
P et at or ox-CPR LND 2 2,
gherator == CPRILOR ? 1!
}
peadehar (1) :=
¢ i= geto(sro)
t 1= OXFFFE 8& ¢ ==t ? OXFFFF,
2: W
c et c(src)
c <@ ‘(7 9.)
c 2 10,
c 2 13,
¢ 74
; 5
0
ate(sre)
- N
b
{
)A‘
{ n
n=16*n+(c
y =P
tnget c(src)
n
.
)
}
get _token() :=
¢ i= geto(sro)
5129
B
¢
{
\n' & c ! \r' & c !'= OxFFFF ?
¢ = getc(src)
§ = geretere)
5
A\ 2 line = line + 1
\rt ?
c E‘C src)
§ RS ine = tine + 1

gel c(sre)

OXFFFF ? FILE_END,

posifonl 0] = (Fos\uo)n[ 1 =0
05!

poslnon[U] 0?2 poslllon[l] =position[1] - 1
posi tionf0] = position[0] -

jsal phabeti c(c) 2

P=ieg
t

Foal gl c(c) 25 = p

'@"{93;%@(3)) @#synbol +) & OXFFOO

A2

Read st n
i engih 20"

Fenglh < 256 2
¢ = readohar('\"")

@#string+ engt n) & ogﬁs‘ ring+ ength) =
e n Siength + 1
) }
¢ !'= OxFFFF ?
error(4)
Peadchar (*
STRI NG
e
nuner = readchav(DxFFFF)
veadeha&\ != OXFFFF 2 $ = p

OXFFFF 2 § = p

I
!

di t ?
[t

nunber = 0
gt

"a=x) 11 (a

c et c(src)

g .oste(sro)

pi=s

€3=70 &&c<=19 2¢c=c- 0,
10 C3='A B&C<='F 2¢=c- 'A'+

' cs='a &&c<='f 2c=c-'a +

10,

b

b

{

nunber = nunber * 16 + ¢
§ < geresre)

unget g(sr ¢)

Runber’ = nunber * 10 + (c - *0')
¢ = aetclsrc)

) isdigit(c) ?$=p
ETE

e

eLe(srg

unget c(sr c)
opérator = CPRAND

| NARY_CPERATCR

operator =
BINARY_( e

_ e

gperator = CPR DIV
Bl NARY_CPERATCR

= 2

—~e

~—~o—

et o(sr

unget c(sr ¢)
opérator = CPR.CR

| NARY_CPERATCR
]

~—~o—

operator, = CPRACD

2

operator = CPR SUB
PERATR =

2

gete(gro)

PRI O e FR GTE
NARY_CPERATCR

2
P BRI
NARY_CPERATCR

unget c(sr ¢)
PSR OB
NARY_GPERATGR

beeic 2
{ P e TR S
NARY_CPERATCR

unget c(sr ¢
Fgrat\gv )CPR LT

gete(sr)

gperator = CPR
BI'NARY_ CPERATER

ungeto(src)
ator =
(_OPf

) AR
b
{
(sr¢)
7 érror(c, 5),

beeio s
{

operator = CPR NOT
, RA Coeraart”
g' # 2

operator = CPR AR
N RARY Geeratar’
?‘,: ‘@ ?

erator = CPR DRF

RU-\RV@ERAT(R’
1.
c ARENTHES S,
¢ go.cse PARENTFEST'S,
¢ BRACKET.
¢ 2 CLOSE BRACKET,
¢ BRACE,
¢ %
¢ Qv
¢
¢
¢
{

operator = CPR
ﬁr\w« PR

unget o(sr c)
R G TR O
CPERATCR

‘% 2

gperator = CPR MDD
CPERATCR
}. error(c; 5)

—~e

y }

read_token() :=

) token = get_token()

set_position( pos) :=
seek!(src 0S,
EHEE 219
ehd_t okent))

Tead_t okent

read_posi ti on( pos)

pos t] onf o)
DS\ 11 on|
in

fixstack(depth) :=
depth 1= 0 2

(deplh < 0x80 || depth >= OxFF80 ?

depth & OXFF

Tt Beogdr® et REF )

Wit ecode{#depth, 1)’
;0100 83C400

wi tecode("\ x81\ xC4", 2)
w | Lecodel #depth, 2)
" 01088148600 ADD
}
}
}
| oadvar ( styp, sadr)
§1YP == OXFFFF 2

5 Qper ator = PRLND,

195 Sperator = 1R

witecode("\ XS0, 1)*
1

b

Joken

0108
58 %23
050800 ADD A o008

gadr < 0x80 || sadr >= oxFFe0 ?

= sady
codet’ s, 2)
#sadr, 1)

ecodei \ X8B\x86", 2)
ecodel #sadr, 2)

B460 Ve A [ BP+00]

XFF.
ecode( A XEl s
ecode( #sadr, 1)
de(LxE8 xS 2)
de( #sadr, 2)

B 1 AIE

oadadr (styp, sadr)
styp =
gadr >= O<FFE0 || sadr < 0x80 ?

% .

12

wri t ecode( "\ x8D\ x46"
wri tecode( #sadr, 1)

code( A X80 XEG", 2)
Code{ #sadr, 2)

ite

i te

0100 8D4601 LEA BP+01]
0103 8DB68000 11 S E Uko]

wi
wri

fivp =22

B80000 Yo% AX, 0000

= sadr

adr = -1
?adr >="0xFF80 || sadr < 0x80 ?

writecode("\ x80\ x45", 2)
wri tecode( #sadr, 1)

ode( "\ x8D\ x85", 2)
odel #sadr, 2)

tect
tec

84501 LEA o1
80858000 LEA Dl +0080]

| oadar gs(protect B :=
d:=0

=8
Poken i = aLcse_PareNTHESI S 2

d=d+2
protect BX ? writecode("\x53", 1)
¥ 0100 53 P BX

i mar y expr essi on() 2
protect BX ? wnecude(“\xsmxsm

BX
BBy R

88

% oken =2 A 2
read_t oken()
$=p

P T 3R eral or
ad_t oken()
token == I\U\BERH token == CHARACTER ?
wri t ecode %
vt scodelimiiber , by
;0100 B8000O MY AX 0000
t ead_t oken()
STRING 2
heapadr >= OXFF80 || heapadr < Ox80 ?
uri tecode(- xB0 xS, 2)
wr i t ecode( #heapadr, 1)
Uit ecode( ) xB0xgS" , 2)
) wr i t ecode( #heapadr, 2)
! 0107 8DIS01 LA AR
! 010A 80858000 LEA . [ D +0080]

witeheap(#string, | ength)

read_t oken()

Loken == = CPEN_PARENTHESI S ?

6ad t oken()
iy B essi on
{Ber L &;

F o5t oken)

1)
{sadv =072
5|xg =styp +
1 [0] "= I’lb\ 0] 080
, L nare ey Tod
fagr =02
nbol [0] = synbol [0] & OxFF7F
%.ym?(& oYy L0 & O
on

tione == 0 2 read_t oken()

0 2 token

CPEN_PARENTHESI S 2

OXEFFF 2 done = 2,
GPRADR ?

error(7)
Fne 4

(/oSEB\ X00\ X00) X581 X051 X08\ x00",

BP+00!

DI +0¢

CPERATCR || token == UNARY_CPERATCR ?



Styp ? uopr != CPRDRF) ?
read token() o

adar
Hoken PO parenmres: s 2 done

read_t oken()

styp =172

gadr >= OXFFS0 || sadr < 0xB0 ?
wri tecode( "\ x8D\ x5E", 2)

| Wi tecode( #sadr, 1)
wri tecode( "\ x8D\ x9E", 2)

,  witecodel#sadr, )

} 0100 8DBEOL LEA

; 0103 8DOEBO0O LEA

writecode(”\ xFF\ xD8", 2
i 0106 =4 Al e

5,520 5 chaddess + 9
ec 1)

ecodel #sadr ' 2)
0100 E80000 caL

styp == 3 2 ; heap

BX, [ BP+01]
BX, [ BP+0080]

0103

sadr =sadr_ - 1

gadr >=0xFFB0 || sadr < 0x80 ?
Uit ecode( A B0 x50, 2)

| Wi tecode( #sadr, 1)
Ut ecode( A B0 X907, 2)

,  witecode(#sad, 2)

! 0100 8D5DOL LEA

; 0103 80908000 LEA

writecode("\ xFF\ x08", 2
i 0106 5 Al e

BX, [ DI +01]
BX, [ DI +0080]

yopr 1= CPRORF 2

error(8)
Sne

1 0advar ( styp, sadr)

writecode("\ x89\xC3", 2)

[eag token()

| oadar gs( 1

oken = (OSE_PARENTHESI S ? done = 1,
read token() o
Wi teco XFRXD8",
R SEER VB
0102 s CALL BX
}

bone

0 2 fixstack(d)
CPEN_BRACKET ?
read_t oken,
st

0 (?)wllecudeg‘\XSO"‘ 1
01 50 AX

ri mary_expressi on
SN HOEE A ]
read token()
wri t &code( "\ xD1\ xE0" S{Z

0100 DI
‘VP ?

0 EE\ x89\ xC3", M}/

oken

? done
one =1,

AX 1

—-

BX, AX

token == BI NARY_CPERATCR && operator ==
OPR_SET &&
= ( uopr 1= GPR_DRF ?
et it
writ ecode( - \koTixos",
i 05te B axex
?bpr == OPR_DRF ?

1 oadvar ( styp, sadr)
token == BI NARY_CPERATCR &&
operator == CPRSET 27 ' T i e 2
i t ecode( "\ x01\ xD8", 2),
Y b185°65 ks oy

AX, BX
5 wri tecode( "\ x01\ xC3\ x8B\ 07" ,
B AX 0102 01C3 ADD
Ax' 18X 0104 8B07 MV
y uopr =0
1 oadadr ( st yp,
R St Yy oSRIA X0, )
1 0185°01 BX, AX
{0104 8BO7 Y
AX [BX]

ode( "\ x5B\ x01\ xC3\ x8B\ x07", 5)
PCP BX

W R

Bl NARY_CPERATCR &% operator == CPR_SET ?
yopr == CPR_DRF ?

styp ? | oadvar (styp, sadr)
Uopr” = 0
styp == 0 ?
error (10
Sone L)
styp == -1 2
[
; Special processing
eal t oken| 02
11 ry_expr ession
wri tecode("\xFR B T8} Y- Geh
00 FFED A
} ) roadadr(styp, sadr)
N
styp ?
{

108adr ( styp, _sadr)
}. loadvar (styp, 'sadr)

done == 07 uopr == CPR ADR ? done = 1,
yopr == CPRDRF ?

wri t ecode( "\ x89\ xC3\ x8B\ 07", _4)

1 0100 89 MV B AX
), o102 8807 MV AX[BX
tfopr == CPR_SWB ?

writecode( "\ xF7\x08", 2

St ™

uopr == CPR_NOT ?
writecode( "\ xF7\ xD0". 2)

0100 F700 NOTAX
= CPRLNO ?
5501 X091 XCO\ x74) X031 xB8) Q11 X00\ x48" , 8)
00" 09t xR AX AX
02 7403 Jz 0107
04 880100 lo, X001
07 48 DEC
}
execut e( oper at or)
operator == CPRAND ?
wri tecode( "\ x5B\ x21\ xD8", 3)
i 0100 5 R ¥ oy
), otol i AD  AX BX
(DbeYai or OPR_LND ?

9 ecgde(*\ X581 X09\ XDB X791 x02\ X3 XD\ X0\ XQD", 9)
; 0100 58 PP UBX
| 0101 09DB xR BX. BX
| 0103 7502 e 0167
| 0105 310 XR A AX
! 0107 0900 e} AX AX
CPRML ?
“\XSB\XF7\XEZ", 3)
B ¥
7E3 ML BX
CGPRDIV ?
*\ x89\ xC3\ XBA\ 00\ X0} x58\ xF7\ XF3", 8)
MV BX AX
9102 BA0D MY DX, 0000
0106 F7F3 oV BX

%bev ator == CPR.CR || operator == CPRLCR ?
wri t ecode( "\ x5B\ x09\ xD8", 3)

i 0100 5l PCP BX
,, i otol doce ®R AX, BX
(DbeYai or OPR_ADD ?

wri tecode( "\ x5B\ x01\ xD8", 3)

i 0100 5l R

! 0101 01D8 AD  AX BX

5( ) XB9\ XC3\ x58) x20\ x8", 5)
ot Vo4 BX, AX

PR
stB AX BX

%{perax or == CPRLT ?

4o} tecode( "\ X5B x39\ xC3\ BB\ X011 X001 X721 02 X31\ 00"

; 0100 58 PP BX
| 0101 39C3 P BXAX
! 0103 BB0100 MV AX 0001
| 0106 7202 I8 010A
), i o108 51 XR  AX AX
(obera! or OPR_GT ?
1o}t ecode( ") XSBA X309\ XC3\ BB XO1\ 00\ X7\ XO2\ X3\ xO0"
; 0100 58 PP BX
! 0101 39C3 P BX AX
! 0103 B80100 MV AX 0001
{ 0106 7702 JA 010A
{0108 31Q0 XR  ACAX

%{per ator CPR_LTE ?

10]‘/\” tecode( "\ x5B\ x39\ xC3\ xB8\ 01\ x00\ x76\ x02\ x31\ xQ0"
0100 5B PCP
ap

"
; 0100 58 PCP BX
i 0101 39 fer BX AX
i 0103 B80100 My AX. 0001
0106 7302 I8 010A
0108 3100 XCR AXAX

CPR_EQU ?

1
pheratar

wri t ecode( "\ x5B\ x39\ xC3\ xBB\ X011 X00\ x74\ x02\ x31\ xC0"

10
) o100 58 PCP BX
i 0101 39¢3 aw BX AX
i 0103 B30100 VoY) 0001
i 0106 7402 37 010A
i 0108 3100 XCR AX AX

10}
; PP BX
8108 ap B AX
| ol MV AX 0001
it I 010A
st XR  AXAX
?beral or
i In unary-expression(), we can always tell if
the next

. uneval uated token is an PR SET operator. If
itis,

can check if the current expression is an
Ival ue, and

Store the address instead of dereferencing

The ensures [ xed: I ength code that

! i's required for $ to vork.
iy tecode(” fkss xBB\xD?\xQO 2)
; 0100 5B
! 0101 8907 W BBg.ax
), - 0lo3 a0 e
oper at or CPR_SH. ?
W Legode("| X89\ XCI\ xB8) x08\ XED' . 5)
010089t &% AX
) i 0103 D3EO SH AX QL
(ober ator OPR_SHR ?
w1 ecode( -\ X89\ xCI\ X8 DO\ XEB" | )
; 0100 89 MV X AX
! 0102 58
0103 DBEB SR AXQ
?beral or CPR_MD ?

10]wri tecode( "\ x89\ xC3\ xBA\ x00\ x00\ x58\ xF7\ xF3\ x89\ xD0"

; 0100 89C3 MY B AX
i 0102 BAGOOO MY DX 0000
| 0105 5 PP A
| 0108 F7F3 oV BX

| 0108 891 MV AX DX
ST vaa xom xozt, 3)
Wi tecode( "\ x83\ xOH i
i 0100 s:ag:Aoz A SP, +02

7iml e_expression() :=
stkopr(7) = 2 i Seven precedence |evels
stac

found

rval

token == NUMBER && nunber == 0 ?

{

[EEE DS\HGH #pos;
T EadPaRen g 7o)

\TCR && operat or

t oken = OPERA
? re?d,mken(). set Dusnlun(#pus)

unary_expressi on() ?

{ -
?ui@n$ = CPERATCR || token == BI NARY_CPERATCR ?
( 3
(Stack 3,92 precedence(oper ator)
<= precedence(stkopr[stack - 1]))
stack =
Sack & ARG [ stack))
$=q
) }
b tegode(*\x50", 1)
010050 PUSH  AX
StkDEr slack = aperalor
stacl
Pe3dt okeni)
) Umary L Shoredsi on() 2% =p rval
:s)l k02

ack = stacl
gxecui o SEohristack))

fval

}

eval uate(val ue, operator) :=
{ -
rval =1
QR AD 2 nunber = val ue & nunber,
PRML 2 val ue * nunber |

value < nunper. "
? nun’l)ev = val ue > num)el

CPR™SH. 2 nunber = val ue << nunber,

SRR 3 nunber = val e 5> nunber,
GPRMOD 2 nunber = val ue % nunber
error(11)
rval =0
rval
}
constant _expression() : =
stkval 2 i Seven precedence |evels

CPERATQR | |
operator == GPRADR || operat or
rval =0,
stack > 5 2

error(12)
g

token

UNARY_CPERATCR 2
CPR_DRF ?

stack ack + 1
) Fead t oken()
}
Evéf;
token == CPEN_PARENTHESI S ?

read token()
EERSTaNt exgressi on() 2

CLOSE_PARENTHESI S ?

s!ko stack] = operator
sty <y
= st
:

read_token()., rval©

rval =0

zbkan = NUVBER || token == GHARACTER ?
read_token(), rval =0
rval 82 ((foken == CPERATCR) ||
Bl NARY_CPERATCR) )
oper at or
{

pi=s

(token ==

CPR_SET ?rval =0,

stack >
precedence st kopr [ stack -

stack = stack - 1
eval uat e( st kval [ stack],

$=p

(SlﬂEk >57?
error(12)

\ 1S3

0_&& precedence(operator) <=
135 8

stkopr [ stack])

rval

stkopr[stack] = operator
s! kval st ack = nui nber
='stack + 1

ack
Peadtokenty

}
fval 7
=$
:s)t ack > 0 2

stack = stack

VA at e STRVal [Stack], stkopr[stack)
1
tval

gorpound_expr essi on() : =
= OPEN_BRACE ?

read_token()
Addnew namespace
ol dbase ;= basespace

pevepace(0) 7

token
{

Pok;nslr CLOSE_BRACE ?
% @rinmary_expression() ? $ =

d Loken().
base | = basespace ?

~om
20

panespace > 3 7
d := ol dbase -
g <oxe0 T

Wi !eeodef "\ x83\ xC4", 2)
! f

basespace
GxeRa6°>

writecode#d, 1)

U1 soode(-\xBY xO", 2)

, writecode( s, 2);
! 0100 83C400 ADD
SP, +00
; 0103 81C48000 AD
SP, 0080
, basespace = of dbase
| oldspace(0)
). 0
}. 0

{Pri mary_expressi on()

os[3] 1= ?
post3}
read_posi ti on(#pos)
const ant _expr essi on() ?
function ?
: Assi gnmen
i Tecode(*\ B, 1)
Wit ecodel #nunber , 2)
| 10160850000 MY/ AX, 0000
. Add constant to heap
| dwitehcan(rumer’ '2)
| t=1
set tion(#
joe PABRe 2 + = compound_expressi on()
read_posi t on(#pos)
! have an anbiguity. If ve read a
symbol, ve. ey
have a declarator; we need to | ook for an
o=, or ve rieed
To 100k for an [ constant_expression ]
sequence 'to
: deternine what ve have here.
joken == snea. 2
oke
read token()
constant expr essi on() && token ==
CLGBE_BRACKET ?
- read_token(), token = 0
Joken == Assl G CPERATCR 2

set_pgsiti on( #o0)

@ief i ni'tion(y

set_positi on(#pos
T

}or
))

ol e8P on()

= si npl e_expr essi on()

r 7 (token == QESTIONMRY) ?

¢[2] =0 0
.7
1 6code(+) XE9\ X001 90", 3)
0 E 0103
com _#h, 1)
<272 h[lg h{1] - 1
S hrop
#9, 1
i Ui
oo 12, %)
s com #g, ' 0)
a = address
{ cone 2
read token()
@ri mary_expressi on()
{'[ o] I hra ?
0] = (g[1] =0

%LELEWLF o

seek(com #h, O

a = address  a

wite(com #a, 2)

seek(com' #g, 0f

bor
}
f
}
decl arator ()
foken = sneaL 2
i_t oken()
t oken
PEN_PARENTHESI S ?
function 2 error(13),

addname( #synbol , addr ess)

; Function preamble enitted here

e ecode(" OB\ XBA KR )

R PUSH™ B8P

+ 8182 88es MW/ B SP

f unct i

Eht e ocal namespace
hewspa
basespace = 0
read. t oken()
g oken == SYMBOL ?
pddnane(#synbol . basespage)
basesPace basespace -
read )
token
oken()
% }

; Fix p newly added synbol s

i

basespace = 2 - basespace

f < basespace ?

space] currspace +

space[ currspace M | 4 1] +

basespace

+2
p

=9
CLCBE_PARENTHESI S 2

r ead_t oken()

). eir

read_t oki
(cor\sran( e

nunber
functi

or(14)

CPEN_BRACKET ?

en()

Xpr essi on() ?

= nunber * 2
on 7

basespace = basespace - nunber

nunber < 0x80 ||

{

2 .

! 0100 83ED2 suB

nunber >= OXFF80 ?
nunber = nunber & OxFF

WTTecode( "\ 83\ XEG , 2)
wri t ecode( #nunber, 1

wri tecode("\ x81\ xEC,, 2)
wr i t ecode( #nunber, 2}

SP, +02

0103 81EC8000 suB
addnare( #synbol , basespace)
heaparl of TSaRa) oMo
SO S POk X8

znken == QLOBE_BRACKET ?
ead_token()

SP, 0080

%<

}, 0
}, efior(15)

add synbol to current namespace

function ?
espace = basespace

E50z 3)

asespdce

WY 102

Hgh bit in bit0 indicates a heap

Syibol [0], = synbol [0] | 0x8

synbol |
addnane(#synbol , heapadr + 1)

i 0)
}
i nitializer()
Last? VMatever ve do. at this point our Ivalue is the
itemin our current namespace.

spage[ currspace + 1]
*

No code emi ed.

e hay
hmcl fon 22Py 7 wr i t eheap( "\ x00\ x00", 2)

read_t oken() ;
ri mary_expr essi on() ?
namespace = 2 7 function) ?
Funct i on postanbl e enitted here
i tecodef "\xSQ\xEOxSD {ochN 4]

;01008
| 9102 50 e
B RET

function = 0
ol dspace( 1)
function ?
Enit assignment code for |ocal
; fixed-length code needed to ensure $

vari abl e
vorks proper!y.

Wi tecode(") B9\ x86", 2)
wiritecodel #a. 2)
[ BP+0080]  AX 016685868000 v
! , #=at 2
!
}, rval =0
rval ?
token ?
{

read_t oken
gea 0

% P
Pozody
heapadj > heapacr 7
griteheap(*\ x00\x00", 2);
) }
}
def i ni ti on()
decl arator() ?
%oken ASSI GN_CPERATCR ?
( oken(
Sty
}
Eragran() 1=
newspace( 0)
i Sartue cod

m
§
5
z

tecode( "\ x|
B8\ XBA XG0\ x68\ x%\'l\ X80\

<2
x5
%
=
x
i
=2
x
S
o
x
&
=
x
x
&
S
x
x

05\ x00{ X831 xCA\ X0 &7, 32)
0100 BF1001 MV DI,0110 ; Heap base
at offset 1
|ine 0103838100 MO/ BX 0081 ; Command
ine
; 0106 021E8000 A B [9080)
| 010A B88200 Vol 0082
; 010D 8827 MO EX& AR
i OIOF 80FBS: aw L 81
} 0112 7502 N orie
| 0114 8808 MY, ALBL .
! 0116 50 PUBH  AX' " as function
par afet er
0117_EB0500 CALL  O11F ; start address
at of fset
0114 830402 ADD  SP+02  ; nust be
relatiyve to Ox11A
011D INT 20
§ o011 RET
read_t oken()
{Fuken = FILEEND ?
@efinition() 2 $ error(16)
¢ i,
Sh2kcom' 4 o)
e aadless, 2)
1= findname("_\0", 1)
a=a - Ox0LIA
c[oi 24
o] =
seel
Wit
b error
}
a9
definition = # definis
ity SXpredsibn L4 Of\ mary_expr essi on
[128] =2
strlen(ar
Ui sost ey
at (e, 2), 1= || at(#c, n- 1) & OxDF I='W
2 sticpycre ™+ 2 lwory, Th 2472

src = open(#c, Q);
stropy(Fic ¥, * OOM0");
com =’ open( #c; 1)
(et T
en(#c, 1)

n 2 puts(stderr, "Can't open source

0 ? puts(stderr, "Can't open tenporary
d ? puts(stderr, "Can't open output

#, 512)
2)

) L use((n‘p)
Ul k(s
close(co
Ruts(stdout, “\r\nAddress map (gl obal
synbol s):\r\ Vrinl0");
n = sgage] 16382]
n ="cui rspace
(ﬁ 379 2
#spage - spaceln + 2] << 1
é[m Ko OxrrTF
or mu(s, (h 7 "heEp\ 0u, oodel 0, spaceln
+1] + (h ? address - 1, 0), "9 (%) 9%\r\n\0”, Stdout
pzn+2
=p
} }
}



