UPGRADE FOR
MCS® BASIC-52

V1.1
(Part 1)

The 8052AH-BASIC from Intel is a versatile
microcontroller with a powerful BASIC
interpreter lurking in its on-board
mask-programmed ROM. The authors,
having worked with this IC for some time,
discovered certain flaws in the BASIC
interpreter, and set out to produce a
better, faster version that can be run from

EPROM.

by Dusan Mudric and Zoran
Stojsavljevic

() be able to make changes to the MCS-

52 BASIC interpreter in the 8052AH-
BASIC microcontroller, it is necessary to first
unload it from the IC. This is done basically
as described in an earlier article on the MCS
BASIC-52 interpreter, Ref. 1. The result of
reading the 8-KByte ROM is a file in Intel-
Hex format that contains the machine code
of the MCS BASIC-52 interpreter (version
1.1.

MCS BASIC-52 (Ref. 3), extracted f[rom
the 8052AH-BASIC V1.1 microcontroller,
was disassembled and texts, tables and con-
stants were extracted in order to produce an
assembler version of the interpreter, The size
of this assembler file was approximately
4,000 lines. Studying the program, we found
that the operation of the interpreter could be
improved by rewriting certain lines of as-
sembler code. Subsequently, a number of al-
gorithms were developed and substituted
for the ones originaily implemented by Intel.
Furthermore, errors found in a number of
routines were corrected.

Floating point nucleus

Ome of the routines in the BASIC interpreter
found to contain programming errors is the
floating-point arithmetic nucleus. The errors
can be demonstrated by running two small
Programs:

10 a=.10000001E30

20 b=.99999993529

30 ?a-b
The result, 2.74E72, is erroneous, and should
be 1.7E22. Similarly,

10 a=.100000031E30

20 b=.99999997E29

30 ?a-b

1ABAY BASERE  CINE
1471 302318 KB
1AGAR B3 gL

ADDR CODE TNSTAUCTION
19F20 752000 MOV 20K, BA0H ; +206T
19FSK 7108 ACALL 18C8H

L9F7H 7FB4 MDY ORT BB +RE4T
L9F9H 792E WOV ORLE2ER 5 +0agT
L9E5H T49E MY A 49ER g +15AT
L9FIH C3 BLF L

{9FEH 98 SRS fRE

195FH L4 ok

1ABGH OO 1 A,Re

1RGLH 7061 NI IABAE 8+ 23
1A FD My R,

BA5OH, LABTE ; +0BOT § & + OTH
I3, IR22H 5 8 ¢ LBH

1AgRH 5119 ACALL  tAI9H
1AGDR 3828 e 11T HE
1ABFH 0524 N 2
910128 - 12

Fig. 1. Original floating-point nucleus in the MCS BASIC-52 interpreter.

produces 1.34E22 instead of 1.3E22.

The disassembly listing of the original
floating point ntcleus developed by Intel is
given in Fig.1, and the version developed by
the authors in Fig. 2. When implemented in
the BASIC interpreter, the nucleus shown in
Fig. 2 produces the correct answers to the
above subtractions.

Other corrections

Further improvements were made to the
hex-to-BCD conversion routine, both in re-
gard of efficient programming and speed.
For example, two approaches are possible
for extracting BCD digits 2, b, ¢, d,and e in

xyzwH = aD*10000D + bI>*1 000D + cD*100D
+dD*105 + eD¥1D

These possibilities are:

1. successive extraction of BCD digits
starting with the most significant digit, a:

2. successive extraction of BCD digits
starting with the Jeast significant digit, e.

If the original version of the hex-to-BCD con-
verter is studied, it is seen that the first pro-
cedure is.employed. The DPTR is used as a
‘weighted register’, and the procedure is
based on finding a suitably weighted sub-
traction number from a variable valuae.
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ADDR COZE TUSTRECTION
1962 TIZAS 3499 uay FP_M3E-1,%08 i pregaration of equal erponents
1963 7t Srag ACALL  EBRIET_RIGHT
9FT TEM o EAy & HLEN_BYTE
1989 9% e noy K1, 4P LER
TFREFREFCEEPCRPErPEF LR FEFPEFPEFPEFPEFPEFREFREFPErPEFPEFPEFPEFPEFPEFREFSE
i FLOATING POINT ZRRORS, FOUND BY D.MUDRIC AND 2.ST105SAVEIEVIC
H gy A, 03EH  JERROR NUNBER M
3 VALUE In 4 MuST BE COMPLEMEMTED WITH 1383 (I?ﬁﬁ),‘IT HUST BE THE
i FIRET COMPLENENT
i ey C
H Suss A M
; b 5
: I As
H 11 LENS
H il R4,3
H CEROE HUMPER K2
H UL GURSTRACTION, AFTER REDUCING BOTH THE NINUEND AN THE
H SUBTHAHERD TO THE GAME EXPONENTS, WHEN RS <3 2, IT IS CBYIOUS
H THRT BHE ALWAYS HAS TO ®AKE A BGRAONTNG FRON THE FIRST HIGHER
i FOSITIIM GF THE MINUEND, NOT 85 IT IS STATED BY THE GRIGINAL
H HHERZ 1T IS MADE QULY WHEM R4 =: 58H
i SIE A HIBH, 843 i deal with roundiag
H IxNe FRESER,FP_SubR 3 test for subtraction {atentien to careyd
iTn STREERERFEROErPEF REFPEF EFFEFPEFPEFFEFSEFPEFPEFPEFPEFPEFPEFAEFPEFPEFPEFAE
MK
LN 3 FROFER ROUNDING, SEVELDFES 8Y 0.nUBRIC
grE
16FE 7498 33 it A 49
L9FR L3 S CLR [
LOFE 9E A SURE A, 74
19EF I 3T [ f
iadd I BT 1EH A7
1R3T I3EIE ki) Ine FRESER,FP_3USE
184 B45¢73 BTE [ T 9 T
AET M SHz i 3,3,
tREE 4R
§rET ap
MEM H antinse oraal code
LAgh B3 5?#5 F C
TARE 5193 FT RLALL  RDB_ANTISSH
1580 Stea R b J#P COFY TR T3S
PR ATTR sreg e FF_HER
210428 - 13
Fig. 2. Assembly listing of the improved Hoating-point nucleus.
O
1180 OE A3 (2 oo 9¥ 13 05 73 7B 00 79 07 A3 11 1a 12
toan 05 60 12 19 A3 2 OR 45 A3 Be oD 00 40 22 A3 EO
1510 TE 0N TS 2A Qo 71 C8 7F 04 74 2E 74 9E C3 9C D4
1AGG re 70 0l FC B4 5000 30 23 18 83 51 19 50 08 05
1FO0 ¥4 3B FB 22 E4 90 27 10 F1 2% 90 03 E8 F1 21 90
1114 806 64 F1 21 90 00 04 F1 21 90 00 01 | F1 21 60 20
20 22 7E FF OE CA EB5 83 Q0 CAh 40 12 C8 G5 82 CR Ca
IF30 95 83 CA 50 EE C8 25 82 CB CA 35 83 CA 4F 60 EO
1F40 74 30 2E B8R AQ F3 G9 BS 00 01 OB 22 Dt A7 AZ 36
Bl
fonn GE AT B2 ub gF 12 095 73 7600 74 07 A3 12 05 6D
G0 12 19 43 00 04 00 G0 00 00 BS 0D 0O 40 22 A3 EO
JUF0 TEO0A 73 24 06 71 C8 T7F 04 79 2E 74 9A C3 9C D4
FAGO CC 30 23 1E B4 50 03 00 0d 00 B3 51 19 30 08 35
1700 E4 3B FB 22 7D 00 E& 75 FO G& 84 F4A E8 34 FO 45
1610 FO C4 75 FO | 0OA B4 C4 FE EB 54 OF C4 45 FG C4& 75
1F26 FO 0A 84 4E F8 E5 FO 24 30 0D CO EG EA 48 70 D6
TFE30 D0 EC 8B AC F3 09 B9 GO Ci OB DD F& 22 Q0 00 00
tF4n 00 0O 060 Do 0C 00 00 00 00 00 00 00 D1 47 AZ 36
910128 -1¢
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The second procedure is based on suc-
cessive division of the variable value by 10,
where, with each division, one BCD digitap-
pears as the remainder.

By simplifying the conversion to suc-
cessive division-by-10, the original code of
72 bytes is reduced to 57 bytes. The im-
proved hex-to-BCD converter no longer re-
quires the DPTR contents to be stored,
returned and incremented after the conver-
sion is finished. As a result, it is faster than
the original converter implemented by Intel.
Table 1 shows a few ‘bench-mark’ ex-
amples.

Action!

If you are interested in the improvements
made to the MCS5 BASIC-52 interpreter as
described here, unload the interpreter froma

| 8052AH-BASIC, modify it, put it back into an

EPROM and run it either with an 80C32, or
as a turnkey-EPROM with an 8052AH-
BASIC. All this is pretty straightforward and
described at length in Refs. 1 and 2. First,
copy the interpreter into an EPROM. Next,
use the OLD Tunction of the EPROM pro-
grammer on the BASIC computer {(Refs. 4, 5)
to make sure that an exact copy is available.
Then toad the contents of the EPROM into an
EPROM programmer, and use the edit func-
tion to make the changes indicated in Fig. 3.

" Finally, program a new EPROM with the

modified BASIC interpreter. The EPROM
used may be a 27C64, a 27C128 or a 27C256.
Alternatively, you may want to use an EE-
PROM Type 2864A. o
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Fig. 3. Overview of address locations to be
modified in the 8-KByle interpreter. Remem-
ber, you can not overwrite data just Hike that
inan EPROM — a 0 wilf remain a 0 unless you
erase the EPROM using ultra-vioiet light. The
moditied version of the inferpreter must,
theretore, be loaded in a blank EPROM,

e



