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I .lntroduction 
BASIC i s  the most popular high level computer 

language used by many of  t oday ' s  computers. BASIC 
stands for Beginners All-purpose Symbolic Instruc- 
t ion Code. However, i t  should not be assumed that  
the BASIC language i s  only used for beginners, and 
has no application in the "outside wor ld" .  On the 
contrary ,  BASIC i s  of  major importance in  the world 
o f  business, and a large number of  business systems 
programs a re  wr i t ten in this language. The major 
advantage i s  that a programmer can produce a highly 
complex program in a f rac t ion of  the time taken t o  
develop the same program in many other languages. 

The Micro-Professor wi th powerful expansion ca- 
pabi l i t ies has been developed by Mul t i tech Industrial 
Corp. t o  execute the instruct ion of  2-80 and 8085 
microprocessors. To help the Micro-Professor user to  
learn BASIC programming, Mult i tech presents the Micro- 
Professor BASIC Interpreter. 

I .lntroduction 
BASIC i s  the most popular high level computer 

language used by many of  t oday ' s  computers. BASIC 
stands for Beginners All-purpose Symbolic Instruc- 
t ion Code. However, i t  should not be assumed that 
the BASIC language i s  only used for beginners, and 
has no application in the "outside wor ld" .  On the 
cont rary ,  BASIC i s  of  major importance in  the world 
o f  business, and a large number of  business systems 
programs are  wr i t ten in this language. The major 
advantage i s  that a programmer can produce a highly 
complex program in a f rac t ion of  the time taken t o  
develop the same program in many other languages. 

The Micro-Professor wi th powerful expansion ca-  
pabi l i t ies has been developed by Mul t i tech Industrial 
Corp. t o  execute the instruct ion of  2-80 and 8085 
microprocessors. To help the Micro-Professor user to  
learn BASIC programming, Multitech presents the Micro- 
Professor BASIC Interpreter. 
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(1)  The language used o n _ t h e  MPF-I i s  composed of  
several  d i f ferent  types of  Words. The word 
t ypes  a r e :  
* Statements 
* Commands 
* Variables 

( 2 )  A 2K Byte BASIC Interpreter. 

( 3 )  A 34 Key BASIC Name Plate overlays the Origi- 
nal MPF-I keyboard. 

( 4 )  Summary of  BASIC commands and statements 
( a )  Commands ‘ 

RUN - Execute the current program. 
L IST - Print out the current program to 

d iSplay.  
LOAD - Load a program from the casse t te  

t ape .  
SAVE - Save a program on the casset te  

tape. . ~ 
CONTINUE - Continue a f t e r  STOP or PRINT. 
NEW - Clear  memory t o  a l low a new pro- 

gram to be written. 
( b )  Statements 

PRINT — Output information to d isplay.  
INPUT - Al low user input. 
LET - Assign a numerical value to  a var -  

iable.  . 
CALL - Ca l l  a machine-code routine. 
GOTO - Jump to  a given l ine.  
GOSUB - Jump t o  subroutine. 
RETURN - Return to  main program from a 

‘ subroutine. 
IF. . .THEN - Al low statement to  be exe- 

cuted condit ional ly.  
FOR. . .TO - Set  the parameters for loop 

. execution. 
NEXT - End a FOR. . .TO statement. 

.STOP - Force return to the command mode. 

.5mGQMbaMmur 

(1 )  The language used on the MPF-I i s  composed of  
several d i f ferent  types of  Words. The word 
types a r e :  
* Statements 
* Commands 
* Var iables 

' ( 2 )  A 2K Byte BASIC Interpreter. 

( 3 )  A 34 Key BASIC Name Plate overlays the Origi- 

(4) 

nal MPF-I keyboard. 

Summary o f  BASIC commands and statements 
( a )  Commands 

RUN - Execute the current program. 
LIST - Print out the current program to 

diSplay. 
LOAD - Load a program from the casse t te  

tape. 
SAVE - Save a program on the casset te  

tape. 
CONTINUE - Continue a f te r  STOP or PRINT. 
NEW - Clear  memory t o  a l low a new pro- 

gram to be written. 
( b )  Statements 

PRINT — Output information to d isplay.  
INPUT - Al low user input. 
LET - Assign a numerical value to  a var-  

iable.  . 
CALL - Ca l l  a machine-code routine. 
GOTO - Jump to  a given l ine. 
GOSUB - Jump t o  subroutine. 
RETURN - Return to  main program from a 

' subroutine. 
IF. . .THEN - Al low statement to  be exe- 

cuted condit ionally. 
FOR. . .TO - Set  the parameters for loop 

‘ execution. 
NEXT - End a FOR. . .TO statement. 

.STOP - _ F o r c e  return to the command mode. 



( 5 )  Variables 

( a )  ~Numeric Variables are the only type used 
in  MPF-l BASIC.  

(b)  Var iables can only hold " integer " or  
vwhole  number values such as 235 or -3451. 

( c )  L im i t :  
the l imit for MPF-l BASIC i s  f rom - 3 2 7 6 7  
to 3 2 7 6 7 .  (But er ror  massage w i l l  be 
occurred i f  one or both o f  the numbers to  
be multiplied are negative.) 

(d )  Variables Name:. 
The length is  one or two characters.  I f  
the length i s  one character ,  i t  must be 
any of  A-F. I f  the length is  2 characters 
, the f i r s t  must be,any o f  alphanumeric 
let ter A-F, the _second must be any o f  
numeric d ig i t  0—9. 

( 6 )  Memory Var iable 
M :  The format i s  M decimal 

where decimal i s  a hexadecimal memory 
address. ' 
[ l i n e  n o . ]  LET M decimal = value 
To wr i te  a by te  in to the specif ied memory 
locat ion.  
[ l i n e  n o . ]  LET Var iable = M decimal 
Assign Variable w i th  the contents o f  the 
speci f ied memory locat ion.  

( 7 )  I / O  Port Var iable 
P :  The format i s  P decimal 

,where decimal i s  a hexadecimal I /O port 
address. 
[ l i ne  n o . ]  LET P decimal = value 
Output a by te  t o  the specif ied I / O  po r t .  
[ l i n e  n o . ]  LET Var iab le = P decimal 
Assign var iab le  w i th  the contents of  the 
specified I /O port.  

( 5 )  Variables 

( a )  -Numeric Variables are the only type used 
in  MPF-l BASIC.  

(b)  Var iables can only hold " integer “ or 
.who le  number values such as 235 or -3451. 

( c )  L imi t :  
the l imit for MPF-l BASIC i s  f rom - 3 2 7 6 7  
to 32767 .  (But error  massage w i l l  be 
occurred i f  one or both o f  the numbers to  
be multiplied are negative.) 

(d)  Variables Name:. 
The length is one or two characters.  I f  
the length i s  one character,  i t  must be 
any of  A-F. I f  the length is  2 characters 
, the f i r s t  must be any o f  alphanumeric 
let ter A-F, the _second must be any o f  
numeric d ig i t  0—9. . 

( 6 )  Memory Var iable 
M :  The format i s  M decimal 

where decimal i s  a hexadecimal memory 
address. ' 
[ l i ne  n o . ]  LET M decimal = value 
To wr i te  a by te  in to the specif ied memory 
locat ion.  
[ l i ne  n o . ]  LET Variable = M decimal 
Assign Variable w i th  the contents o f  the 
specif ied memory locat ion.  

( 7 )  I /O  Port Variable 
P :  The format i s  P decimal 

where decimal i s  a hexadecimal I /O  port 
address. 
[ l i ne  no . ]  LET P decimal = value 
Output a byte to the specified I /O port .  
[ l i n e  n o . ]  LET Var iable = P decimal 
Assign var iab le  wi th the contents of  the 
specified I /O port. 





ILMPF-I BASIC Interpreter 
This chapter must be read very care fu l l y ,  in- 

cluding how t o  ins ta l l  BASIC Interpreter,  t o  make use 
o f  keyboard and d isplay,  t o  edit program, and to  use 
a casset te  for storing or retr ieving programs. 

lhkwvflvlnskflvlWGIBASK2hMequenv 
The MPF-I BASIC Interpreter w i th  a t o t a l  length 

2K by tes ,  i s  stored in an EPROM either a TMSZ516 or 
an Intel 2716. Another model i s  the MPF-I monitor 
w i th  bui l t- in BASIC Interpreter (MPF-IB) on a 4K by te  
IC storing in  TM82532. There i s  a spare IC locat ion 
for  memory expansion, marked by U7 in  MPF-I. The ad- 
dress range of  U7 i s  from 2000H to  27FFH ( re fe r  t o  
the diagram be low) .  Before insert ing this EPROM in  
the socket a t  U7, insure that the index mark o f  
EPROM i s  towards the top of  the board and the MPF-I 
i s  turned o f f .  
NOTE: Care should be taken When insert ing EPROM a s  
the pins a re  f rag i le  and w i l l  bend easi ly  i f , n o t  
properly al igned. ‘ 
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ILMPF-l BASIC Interpreter 
This chapter must be read .ve ry  ca re fu l l y ,  in- 

cluding how t o  i ns ta l l  BASIC Interpreter, t o  make use 
o f  keyboard and d isplay,  t o  edit program, and to  use 
a casse t te  for storing or retr ieving programs. 

2.1 How to Install the BASIC Interpreter 
The MPF—I BASIC Interpreter w i th  a t o t a l  length 

2K by tes ,  i s  stored in an EPROM either a TM82516 or 
an Intel  2716. Another model i s  the MPF—I monitor 
w i th  bui l t- in BASIC Interpreter (MPF-IB) on a 4K by te  
IC storing in  TM82532. There i s  a spare IC locat ion 
for  memory expansion, marked by U7 in  MPF—I. The ad- 
dress range of  U7 i s  from 2000H to  27FFH ( re fe r  t o  
the diagram be low) .  Before inserting this EPROM in  
the socket a t  U7, insure that the index mark o f  
EPROM i s  towards the top of  the board and the MPF-I 
i s  turned o f f .  
NOTE: Care should be taken When insert ing EPROM a s  
the pins a re  f rag i le  and w i l l  bend easi ly  i f , n o t  
properly al igned. ‘ 
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Overlay the.MPF-I keyboard wi th  the BASIC name 
plate- Next key in IZI [El [1"! l3] . -  
b u t k e y i n -  [EICBLIIIIEUZIFEUII i f u s e r S ~  
operate a 4K b t e  monitor. The LED display w i l l  
show bASIC . , th is  stands for BASIC Ready. The 
rightmost digi t  i s  a decimal point, which i s  the 
CURSOR. Now the MPF-I i s  under the control of  
BASIC Interpreter. 

2J2whmwd’UbeewnlLMwfiby 

MULTITEBH . , ' aAsxc-Mpr 
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The diagram above i s  the special Name P la te  
fo r  MPF-I BASIC. There a re  34  keys,  but some keys 
have two d i f ferent  meanings. We can divide these 
3 4  keys in to  the fol lowing groups: 

( 1 )  RESET Key: RESET MPF-I and return t o  the 
contro l  of‘MPF-I monitor. 

( 2 )  SHIFT Key:  To select cursor addressing key. 
and operator key .  

( 3 )  Alphabetic Keys:  A—F 
( 4 )  Numeric Keys:  0-9 
( 5 )  Operator Keys:  + ,  - ,  * ,  / , ' * * ,  = ,  < ,  > ,  

”C(NOT), A (AND) ,  V (OR) .  These keys are  
used wi th SHIFT key.  

( 6 )  Cursor Addressing Key:  —+~;¢—, f ~ ,  i , are 
used w i th  SHIFT key .  1 

( 7 )  Command Keys :  SAVE, CONT, LIST, LOAD, RUN, 
ENTER, NEW. %«( 

110_ 

Overlay the MPF-I keyboard wi th  the BASIC name 
plate-  Next key in IIZOZITO [El [3] C03 [03 - .  _ 
but key in [if [3] L101 [El EFL—EN] i f  users ~ 
operate a 4K b t e  monitor. The LED display w i l l  
show d ,  this stands for BASIC Ready. The 
rightmost digi t  i s  a decimal point, which i s  the 
CURSOR. Now the MPF-I i s  under the control of  
BASIC Interpreter. 
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The diagram above i s  the special Name P la te  
fo r  MPF-I BASIC. There are  34  keys,  but some keys 
have two d i f fe rent  meanings. We can divide these 
3 4  keys in to  the fol lowing groups: 

( 1 )  RESET Key:  RESET MPF-I and return t o  t h e _  
contro l  of‘MPF- I monitor. 

( 2 )  SHIFT Key:  To select cursor addressing key, 
and operator key .  

( 3 )  Alphabetic Keys:  A—F 
( 4 )  Numeric Keys:  0-9 
( 5 )  Operator Keys:  + ,  - * ,  / , ‘ * * ,  = ,  < ,  > ,  

nu(NOT), A(AND),  V(OR).  These keys are 
used wi th  SHIFT key.  

( 6 )  Cursor Addressing Key:  —+~p‘—, f , l , are 
used w i th  SHIFT key .  . 

( 7 )  Command Keys :  SAVE, CONT, LIST, LOAD, RUN, 
ENTER, NEW. E l ,  

410.. 



( 8 )  Statement Keys:  IF,  THEN, GOSUB, RET, FOR, 
TO, NEXT, GOTO, LET, PRINT, INPUT, CALL, ' 
STOP. 

( 9 )  Delete Keys: DEL, used t o  delete the le t te r  or 
keyboard a t  the Cursor. CLR, used to  delete 
the fu l l  l ine just entered. ‘ 

(10)  Special Var iable Keys:  M and P used wi th  SHIFT 
key ' 

The keyword concept i s  u t i l i zed in  the BASIC 
program. Some keys stand for complete words, these 
keys a re  convenient to  use and save typing t ime. 
There i s  a to ta l  of 19 keywords. When the MPF-I i s  
under the control of the BASIC Interpreter, the LED 
display will show . After the key 
i s  pressed, the LED display w i l l  show IIC G o t . | .  
When i s  pressed, the LED display wi l l  show 

- 
The 19 keywords w i l l  const i tute the major i ty  o f  

the ”sentences" w r i t t e n  in  your computer programs, 
and each sentence wi l l  begin on a new l ine, wi th a 
unique l ine number to identi fy i t .  Try t o  type 

10 PRINT A 

The f i r s t  two characters "10" are  the l ine 
number ” t e n " . _  The order of keys are III [:] PRINT 
I l l  ENTER . The corresponding display w i l l  show a s  
f o l l ows :  

LED Display 

Before any key is  pressed 

Key in ' ' 
Key in El - 
Key in m . ~ 
Key in 

Key in ' f v 
_—11— 

( 8 )  Statement Keys:  IF,  THEN, GOSUB, RET, FOR, 
TO, NEXT, GOTO, LET, PRINT, INPUT, CALL, ' 
STOP. 

( 9 )  Delete Keys: DEL, used t o  delete the le t ter  or 
keyboard a t  the Cursor. CLR, used t o  de lete 
the fu l l  l ine just entered. ‘ 

(10)  Special Var iable Keys:  M and P used wi th  SHIFT 
key ' 

The keyword concept i s  u t i l ized in  the BASIC 
program. Some keys stand for complete words,  these 
keys a re  convenient to  use and s a v e _ t y p i n g  t ime. 
There i s  a t o ta l  of 19 keywords. When the MPF-I i s  
under the control of the BASIC Interpreter ,  the LED 
display will show . After the key 
i s  pressed, the LED display w i l l  show IIC G o t . | .  
When i s  pressed, the LED display wi l l  show 

. 
The 19 keywords w i l l  const i tute the major i ty  o f  

the ”sentences" w r i t t en  in  your computer programs, 
and each sentence wi l l  begin on a new l ine, wi th  a 
unique line number to  identi fy i t .  Try t o  type 

10 PRINT A 

The f i r s t  two characters "10" are the l ine 
number " t en " . .  The order of keys are IE] PRINT 
I l l  ENTER . The corresponding display w i l l  show a s  
f o l l ows :  

LED Display 

Before any key " i s  pressed 

Key in I ‘ 
Key in L72] 

Key in m . ' 
Key in EA] 

Key in -' A 

_—11— 



During the statement en t ry ,  the syntax w i l l  be 
checked. Try typing 

5 LET A=1 

The word syntax i s  used i n  programming and re- 
l a tes  t o  the order of  your keyboard entr ies.  In 
Engl ish syntax means the pa t te rn  of  sentences and 
phrases that  a re  constructed from words. In BASIC 
the syntax i s  checked t o  see i f  you constructed 
each BASIC statement cor rec t l y .  The MPF-I BASIC 
checks for syntax in two ways.  F i rs t  preliminary 
checking i s  done as  each part  o f  a BASIC statement 
i s  entered. Secondly af ter  the key i s  
pressed, the ent i re l ine i s  checked for correct 
syn tax .  

If the@ key is  pressed instead of the 
key,  the display wil l  show E af ter  — 
key i s  entered ( 2  i s  the Error Code).  By means o f  
pressing , , and keys, the state- 
ment c a n  be corrected a s  shown be low.  

Display 

Key i n  

Key i n  

Key i n  005. 

Key in  005LEt. 

Key i n  05LEt2. 

Key i n  05LEt=. 

Key i n  005LEt. 

III
IIE

EE
 

Key in  05LEtA. 

Key i n  ENTER bASIC . 

IE
IE

II
II
I 

During the statement en t ry ,  the syntax w i l l  be 
checked. Try typing 

5 LET A=1 

The word syntax i s  used i n  programming and re- 
l a t e s  t o  the order of  your keyboard entr ies.  In 
English syntax means the pa t te rn  of  sentences and 
phrases that  a re  constructed from words. In BASIC 
the  syntax i s  checked t o  see i f  you constructed 
each BASIC statement cor rec t ly .  The MPF-I BASIC 
checks for syntax in two ways.  F i rs t  prel iminary 
checking i s  done as  each part  o f  a BASIC statement 
i s  entered. Secondly a f ter  the key i s  
pressed; the ent i re l ine i s  checked for correct 
syn tax .  

If theI:2__I key is  pressed instead of the 77 
key,  the display wil l  show E after , -  
key i s  entered ( 2  i s  the Error Code).  By means o f  
pressing , , and keys, the state- 
ment can  be corrected a s  shown be low.  

Display 

Key i n  

Key i n  

Key i n  005. 

Key in  005LEt. 

Key in  05LEt2. 

t1
! 

Key i n  05LEt=. 

Key i n  005LEt. 

Key i n  05LEtA. 

Key i n  ENTER bASIC . 

IE
IE

II
II

I 
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There i s  now a program stored in the program memory 
5 LET A=1 

10 PRINT A 

Suppose we want to  execute this program, we should 
press m ]  and .~ But,‘ we just need to  press 

[El [ E 3 ]  when we intend to  run from the 
5 0  l ine number o f  the statement not to  go back t o  the 
f i r s t  l ine.  The corresponding display i s  shown below. 

LED Display 

Before key i s  pressed - 

Key in RUN ~ 

Key in 
Key in 
Following i s  the key processing and display format .  

DISPLAY FORMAT 0N MPF-I 
fl 

(DISPLAY FORMAT ON BASIC - MPF MULTITECH 
KEY TO THEN LET PRINT mpur NEXT GOSUB he T GOTO FOR I F  CALL 

L I I ‘I CI_I_ I_I'_'I I‘I_ I"_I: _I:I__ I— I I‘ [1- ‘I‘II 9'5“"  LC] b’u‘l LEI: I I I_ !I u DEL LII_I_II L_I_ LII]: For n‘ I'_r‘u_ 
KEY 5709 n UN LIST SAVE LOAD 

I:I_I:I _ __ I [I I—CI I I ° ” “ * Y _ n  IUHLJC J !  LU 
KEY - o 1 2 a 4 5__. o 7 a 9 A a 

I“! I —I :1 LI I: I: '7 I—I I—I I7 I DISPLAY LI , I: _, I _1 L. I III II I'I I I 
K a Y c o e F ~ A v + - * / as * 

r‘ _l I‘ I’ _ 1—] I I I I I“ D'SPLAY I. LI I: I' I I I U ‘I ‘ I‘ I" I 
K E Y : < > M p 

DISPLAY - I I F, P 
g > J 

There i s  now a program stored in the program memory 
5 LET A=1 

10 PRINT A 

Suppose we want to execute this program, we should 
press [33:] and EN ER .- Bu t , ’we  just need to  press 
Ell—HE] IE] m when we intend to  run from the 
50  l ine number o f  the statement not to  go back t o  the 
f i r s t  l ine .  The corresponding display i s  shown below. 

LED Display 

Before key i s  pressed - 

Key in RUN — 

Key in 
Key in 
Following i s  the key processing and display format .  

DISPLAY FORMAT ON MPF-I 

r D I S P L A Y  FORMAT ON BAS IC  - M P F  MULTITECH 

K E Y  T O  THEN L E T  PRINT INPUT N E X T  GOSUB N E  T GOTO F O R  I F C A L L  

L I I ‘ I  D_L I_D u‘ ”HI D'SPL" LEI tI‘II'I LIICI l I_ II II II‘ I'_I‘II_ 
K E Y  S T O P  R U N L I S T  S A V E  LOAD 

ELI] I [I I U l I 
D'SPL" n mm__u: 3” LI: 

4 

FL I"_[  _ _ _ _  I _I_ I' 
DIIL I_II_I_I i I_I_ l_II_I&_ FIJI" 
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The fol lowing conceptions should be thoughtfully 
noted when users operate the BASIC Interpreter. 

1.  A f t e r  users over lay the MPF-I keyboard w i th  the 
BASIC name plate and key in  [2] [El I1] 
[El (0800 for 4K monitor), the BASIC In- 
terpreter w i l l  c lear  the RAM buffer(1800H-1FADH 
i . e .  set  the contents o f  RAM buf fer  to  be zero.  
Secondly,  set the value of  memory address 18E7 
t o  be FF a s  the del imeter.  Thus, i f  users set 
the s tar t ing address t o  be 2017 (0817 fo r  4K 
monitor) and press key,  the contents of  
u s e r ' s  program in MPF-I would not be destroyed. 

The storage areas o f  u s e r ' s  program begins a t  
the memory address - 18E8H and terminates by a 
delimeter - FF. For example, i f  users key i n  
two statements as  fo l lows;  

010 LET" A5 = 180 
020 PRINT A5 

The BASIC Interpreter w i l l  accept the keyword 
and convert the keyword in to the corresponding 
BASIC internal  code ( a s  t o  the corresponding 
BASIC internal  code, please re fer  to  the page 
2 4 ) .  The below instruct ions occupy 18 by tes  
o f  memeory. . 

The fol lowing conceptions should be thoughtfully 
noted when users operate the BASIC Interpreter. 

1.  A f t e r  users over lay the MPF-I keyboard w i th  the 
BASIC name plate and key in  [2] IE! LE] 
[El (0800 for 4K monitor), the BASIC In- 
terpreter w i l l  c lear  the RAM buffer(18OOH-1FADH 
i . e .  set  the contents o f  RAM buf fer  t o  be zero.  
Secondly, set the value of  memory address 18E7 
t o  be FF as  the del imeter. Thus, i f  users set 
the star t ing address t o  be 2017 (0817 fo r  4K 
monitor) and press key, the contents of  
u s e r ' s  program in MPF-I would not be destroyed. 

The storage areas of  use r ' s  program begins a t  
the memory address - 18E8H and terminates by a 
delimeter - FF. For example, i f  users key in  
two statements as  fo l lows,  

010 LET' A5 = 180 
020 PRINT A5 

The BASIC Interpreter w i l l  accept the keyword 
and convert the keyword in to the corresponding 
BASIC internal code ( a s  t o  the corresponding 
BASIC internal  code, please re fer  to  the page 
2 4 ) .  The below instruct ions occupy 18 bytes 
o f  memeory. , 



18E7 'FF 
18E8 00 
18E9 01 
18EA 00 
18EB 1F 
18EC 0A 
18ED 05 
18EE 18 
18EF 00 
18F0 00 
18F1 ‘ 01 
18F2 08 
18F3 8 0 ’  
18F4 00 
18F5 .02 
18F6 00 
18F7 20 
18F8 0A 
18F9 85 
18FA FF 

The BASIC Interpreter sets  Bit 7 o f  the las t  
byte  of  each statements as  the delimeter w i th  
a View t o  distinguish from another statements. 
From the above example, we know that  18F3 00 
w i l l  be shown a s  th is  statement had been ter-  
minated,  but 18F3 80 w i l l  be displayed when 
th i s  statement w i l l  be went on w i th  other 
statements. 

The stack pointer of  the BASIC-MPF i s  1F9FH 
because the USERSTK o f  MPF-I i s  1F9FH. Thus, 
i f  the u s e r ' s  programskare so large that  in  
excess of the memory address - 1F9FH, the pro- 

.g rams stor ing in the BASIC Interpreter w i l l  
be disordered. 

18E7 ‘FF 
18E8 00 
18E9 01 
18EA 00 
18EB 1F 
18EC 0A 
18ED 05 
18EE 18 
18EF 00 
18FO 00 
18F1 ' 01 
18F2 08 
18F3 8 0 '  
18F4 00 
18F5 .02 
18F6 00 
18F7 20 
18F8 0A 
18F9 85 
18FA FF 

The BASIC Interpreter se ts  Bi t  7 o f  the las t  
byte  of  each statements as  the delimeter w i th  
a View t o  distinguish from another statements. 
From the above example, we know that  18F3 00 
w i l l  be shown a s  th is  statement had been ter-  
minated, but 18F3 80 w i l l  be displayed when 
th is  statement w i l l  be went on w i th  other 
statements. 

The stack pointer of  the BASIC-MPF i s  1F9FH 
because the USERSTK o f  MPF-I i s  1F9FH. Thus, 
i f  the u s e r ' s  programskare so large that  in  
excess of the memory address - 1F9FH, the pro- 

.grams stor ing in the BASIC Interpreter w i l l  
be d isordered.  
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Before editing program, we can check any statement 
by L IST command. For example, i f  we want to  check 
statement 10 of the above program, pressing 

[_0__| _ .  The LED display will show state- 
ment 10 from right to  l e f t .  And then the display w i l l  
show - .  We leave LIST mode b pressing 
key,  LED display wil l show to indicate that 
BASIC i s  ready.  As the data on the display i s  being 
sh i f ted from right t o  l e f t  pressing any key (except  
RESET) w i l l  stop the shi f t ing.  Shi f t ing may be re-  
sumed by pressing any key (except RESET . By re-  
peated key presses ( f o r  example the key)  you 
may s t a r t  and stop the shi f t ing act ion o f  a d isplay 
severa l  times. Because each BASIC statement has a 
unique l ine number to  ident i ty  i t ,  we edit  the re-  
quest statement by replacing i t  w i th  a new s ta te -  
ment.  For example, i f  we want t o  change statement 
10 t o  

10 LET C : A 

The ke s we should press are . IE] - - - E I  
NTER . Af ter key i s  pressed, the state- 

ment 10 PRINT A w i l l  be removed from program and 
10 LET C = A w i l l  be stored in to  i t .  The program 
stored in program memory now becomes 

5 LET A 
10 LET C 

1 
A 

- ' l 6 - f  
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Before editing program, we can check any statement 
by LIST command. For example, i f  we want to  check 
statement 10 of the above program, pressing 

[El — .  The LED display will show state- 
ment 10 from right to  l e f t .  And then the display w i l l  
show - .  We leave LIST mode b pressing 
key, LED display will show to indicate that 
BASIC i s  ready.  As the data on the display i s  being 
sh i f ted from right t o  l e f t  pressing any key (except  
RESET) w i l l  stop the shif t ing. Shi f t ing may be re-  
sumed by pressing any key (except RESET . By re-  
peated key presses ( fo r  example the key) you 
may s t a r t  and stop the sh i f t ing act ion o f  a display 
several  times. Because each BASIC statement has a 
unique l ine number to  ident i ty  i t ,  we edit  the re- 
quest statement by replacing i t  w i th  a new s ta te-  
ment. For example, i f  we want t o  change statement 
10 t o  

10 LET C = A 

The ke s we should press are . I E  --EH:A__I 
d .  After key i s  pressed, the state- 
ment 10 PRINT A w i l l  be removed from program and 
10 LET C = A w i l l  be stored in to  i t .  The program 
stored in program memory now becomes 

5 LET A 
10 LET C 

1 
A 



I f  we want to  insert a statement 7 PRINT A 
between statement 5 and 10, we can press fo l low-  
ing keys: - .  After the 

key i s  pressed, the statement 10 LET C = A 
w i l l  move backword from the original memory locat ion 
t o  leave space for statement 7 PRINT A .  Statement 7 
w i l l  be inserted between statement 5 and statement 10.  
Now the program stored in the program memory becomes 

5 LET A = 1 
7 PRINT A 

10 LET C = A 

, We can de lete any statement from the program 
memory by pressing i t s  line number and then 
key. For example, we want t o  de lete statement 10 
from the above program, press the keys a s  f o l l ow :  

IE ENTER 

Now the program stored in program memory i s  

5 LET A = 1 
7 PRINT A 

I f  we want to  insert a statement 7 PRINT A 
between statement 5 and 10, we can press fo l low- 
ing keys: - .  After the 

key i s  pressed, the statement 10 LET C = A 
w i l l  move backword from the original memory locat ion 
t o  leave space for statement 7 PRINT A .  Statement 7 
w i l l  be inserted between statement 5 and statement 10. 
Now the program stored in the program memory becomes 

5 LET A = 1 
7 PRINT A 

10 LET C = A 

_'We can delete any statement from the program 
memory by pressing i t s  line number and then 
key.  For example, we want t o  delete statement 10 
from the above program, press the keys a s  f o l l ow :  

IE] ENTER 

Now the program stored in program memory i s  

5 LET A = 1 
7 PRINT A 
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(1)  Saving Program onto Tape 
We can save the program in the memory on the 
tape by pressing SAVE <f i lename> ENTER . 
Where: . 
( a )  Filename i s  a decimal number from 0 t o  255  

and.  
(b )  Before pressing - ,  you must connect 

the microphone of  the recorder to  MIC jack 
o f  MPF-I and press PLAY and REC t o  s ta r t  
recording. 

The display i s  blank during t ransfer ,  the TONE-OUT 
LED i s  on and the tone sounds. A f te r  recording, the 
display w i l l  show bASIC . . 

( 2 )  Loading Program from Type 
We can load the program from type into memory 
by pressing - <filename> _ .  Where: 
( a )  Filename i s  a decimal number from O t o  2 5 5  

and. 
( b )  Turn the volume of  recorder to  Maximum. 
( 0 )  Press , and fin-ally s tar t  the re- 

corder by pressing PLAY. 

ZylchsuuueShwage 

(1 )  Saving Program onto Tape 
We can save the program in the memory on the 
tape by pressing SAVE <f i lename> ENTER . 
Where:  
( a )  Filename i s  a decimal number from 0 t o  255  

and.  I 
( b )  Before pressing ENTER , you must connect 

the microphone of  the recorder t o  MIC jack 
o f  MPF—I and press PLAY and REC t o  s ta r t  
recording. 

The display i s  blank during t rans fer ,  the TONE-OUT 
LED i s  on and the tone sounds. Af ter  recording, the 
display w i l l  Show bASIC . . 

( 2 )  Loading Program from Type 
We can load the program from type into memory 
by pressing - <filename> — .  Where: 
( a )  Filename is  a decimal number from 0 t o  255  

and. 
( b )  Turn the volume of  recorder to  Maximum. 
( c )  Press , and f in-al ly s t a r t  the re-  

corder by pressing PLAY. 

_ 1 8 _ ' .  



A t  the beginning, the display i s  l .  . . . . Q ] .  
When the requested f i l e  i s  found, the display becomes 
L:_- - - -4:1. When the program was saved on the tape 
a n  addi t ional  value ca l l ed  a checksum was recorded. 
This value i s  produced by adding up a l l  the characters  
(by tes )  in  the program. As the program i s  read back 
i n t o  the MPF-I memory a new checksum i s  ca lcu la ted.  If 
the newly ca lcu la ted checksum doesn ' t  match the check- 
sum from the t a - e ,  an error has occured and the display 
wil l  show i .  Control wi l l  now be passed to the 
monitor.  If the checksum generated when the program 
i s  read from the tape matches the checksum on the tape,  
then the las t  input by te  w i l l  be displayed. 

Zlihnnnxfianahunnunfiuw 

A statement entered without a statement number w i l l  
executed immediately after the key is pressed. 
"Immediate" instruct ions a l low you t o  use the Micro- 
Professor a s  a ca l cu la to r .  The procedure to  compute 
3 x 8 i s  shown below. 

- - - _ E E I  
The display w i l l  show 00024 . To return to  bASIC . 
p ress CONT . 

A t  the beginning, the display i s  l .  . . . .fi i]. 
When the requested f i l e  i s  found, the diSplay becomes 
L: - - - - -  1. When the program was saved on the tape 
a n  addi t ional  value ca l l ed  a checksum was recorded. 
This value i s  produced by adding up a l l  the characters  
(by tes )  in  the program. As the program i s  read back 
i n t o  the MPF-I memory a new checksum i s  ca lcu la ted .  If 
the newly ca lcu la ted checksum doesn ' t  match the check- 
sum from the t a o e ,  an error has occured and the display 
wi l l  show ‘ .  Control wi l l  now be passed to the 
monitor. If the checksum generated when the program 
i s  read from the tape matches the checksum on the tape,  
then the las t  input byte  w i l l  be displayed. 

Zjihnnnmfiauahumnuuhuw 

A statement entered without a statement number w i l l  
executed immediately af ter  the key is pressed. 
"Immediate" instruct ions a l low you t o  use the Micro- 
Professor a s  a ca l cu la to r .  The procedure to  compute 
3 x 8 i s  shown below. 

- - [ : l * - -  
The display w i l l  show 00024 . To return to bASIC . 
p ress CONT . 





[H.Summary of BASIC 
3L1 Vbnbhkm 

( a )  Numeric var iables a re  the only var iab le type 
used in  MPF- I BASIC. 

( b )  Var iab les can only hold " integer" or whole 
number va lues.  

( c )  L im i t :  The l imi t  for MPF- I BASIC integers i s  
from -32767 to  32767. 

( d )  Var iab le  Name: The length i s  one or two 
characters .  I f  the length i s  one character ,  
i t  must be any of  alphabetic le t te r  A-F. 
I f  the length i s  2 characters,  the f i r s t  
must be an alphabetic le t ter  A-F. The second 
must be any one of the numeric d ig i ts  0-9. 

:lZLtuanms 

Symbol Function 

= Assignment or equal i ty tes t  
- Negation or Subtraction 
+ Addit ion 
* Mult ipl icat ion 
/ Division (Integer) 
* *  Raising t o  a power 
= Equal 
< Less than 
> Greater than 
#4 (NOT) ( I F S  Complement 
A (AND) B i twise AND 
v (OR) B i tw ise 0R 

[H.Summary of BASIC 
3-L Vhfibhms 

( a )  Numeric var iables a re  the only var iab le  type 
used in  MPF- I BASIC. 

( b )  Var iables can only hold "integer" or whole 
number va lues .  

( c )  L im i t :  The l imi t  for MPF- I BASIC integers i s  
from -32767 to  32767. 

( d )  Var iab le Name: The length i s  one or two 
characters .  I f  the length i s  one character ,  
i t  must be any of  alphabetic le t te r  A-F. 
I f  the length i s  2 characters,  the f i r s t  
must be an alphabetic le t te r  A-F. The second 
must be any one of the numeric d ig i ts  0-9. 
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Symbol Function 

= Assignment or equal i ty tes t  
- Negation or Subtract ion 
+ Addit ion 
* Mult ipl icat ion 
/ Division (Integer) 
* *  Raising t o  a power 
= Equal 
< Less than 
> Greater than 
av (NOT) ( I F S  Complement 
A (AND) B i twise AND 
v (OR) B i tw ise 0R 

[H.Summary of BASIC 
321 Vhflhbbs 

( a )  Numeric var iables a re  the only var iable type 
used in  MPF- I BASIC.  

( b )  Var iables can only hold " integer" or whole 
number va lues .  

( c )  L im i t :  The l imi t  for MPF- I BASIC integers i s  
from -32767 to  32767. 

( d )  Var iable Name: The length i s  one or two 
characters .  I f  the length i s  one character ,  
i t  must be any of  alphabetic le t te r  A-F. 
I f  the length i s  2 characters,  the f i r s t  
must be an alphabetic le t te r  A-F. The second 
must be any one of  the numeric d ig i ts  0-9. 

:iZLtfluuanvs 

Symbol Function 

= Assignment or equal i ty tes t  
- Negation or Subtract ion 
+ Addit ion 
* Mult ipl ication 
/ Division (Integer) 
* *  Raising t o  a power 
= Equal 
< Less than 
> G rea te r - t han  
av (NOT) l F S  Complement 
A (AND) Bitwise AND 
V (OR) Bi twise 0R 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  i 

I 
* ' MPF BASIC Syntax Grammar Table 
* 

* 

* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * 3 0 ‘ * ‘ * * * * * * * * * * * * * ' * * * * * * * * * * * * * * * * * * * * * * * * * *  

d ig i t  : : =  0 I 1 I . . .  I 9 

l e t t e r  : : =  A I B I . . .  I F 

opera to r : := ‘~v l  A I V l + I — I * I / I * *  

unary : : =  + I e l i w v  

r e l a t i o n z z =  > I = I ( 

decimal = (d ig i t )  I + (d ig i t )  I - (d ig i t )  I (decimal)  ( d i g i t )  

( Range : -32767 t o  +32767 incu ls iv ly  ) 

f i l e n a m e : : =  (decimal)  

( Range : . 0  t o  255  inc lus iv ly  ) 

p o r t a d d r : : =  (decimal) 

( Range : O t o  2 5 5  inc lus iv ly  ) 

v a r i a b l e : : -  ( l e t t e r )  I ( l e t t e r )  (d ig i t )  

memory : : =  M (decimal)  

port = P (portaddr) 

line# : :=  (digit) I (line#) (digit) 

( Range : 1 t o  3 d ig i t  ) 

- 2 2 _  

341 Nflfl=£uEflCHSwmax Gumnnuv name 

i 
I 
a: 
* 
* 

digit  

l e t t e r  

o p e r a t o r z z  

unary 

r e l a t i o n z z  

decimal 

f i l e n a m e z z  

( 

p o r t a d d r z z  

( 

va r i ab l ezz  

memory 

port 

line# 

( 

MPF BASIC Syntax Grammar Table 

' : =  0 l 1 I . . .  I 9 

=‘evl A I v I + I — I * I / I ** 

' I -  + | - l ‘ fi v  

H
 v —

 u A 

(digi t )  I + (digit)  I - (digit)  l (decimal) (digi t)  

Range : -32767 t o  +32767 incu ls iv ly  ) 

= (decimal)  

Range : . 0  t o  255  inc lus iv ly  ) 

= (decimal) 

Range : 0 t o  2 5 5  inclusivly ) 

= ( l e t te r )  I ( l e t t e r )  (d ig i t )  

: : =  M (decimal) 

P (portaddr) 

(digit) I (line#) (digit) 

Range : 1 t o  3 d ig i t  ) 

._ 22._ 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* 
* 
2|: 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  



value : : =  (decimal) l (var iable) 

VMP_val : : =  (value) I (memory) I (port )  

VMP_var : : =  (var iable)  1 (memory) I (port)  

express : : =  [ una ry ]  (value) I [ una ry ]  (value) (operator) 

[unary]  (value>‘  

VMP_exp : : =  [unary]  (VMP_val> I [unary]  <VMP_val> (operator) 

[unary]  
***  CLAUSE * * *  

LET_clause 

PR1NT_clause 

INPUT_elause 

NEXT_elause 

GOSUB_c1ause 

RETURNLclause 

GOTQ_c1ause‘ 

FOR_clause 

IFgelause 

CALL_clause 

STOP_clause 

(VMP_val) 

[( l ine#>] LET <VMP_var> = (VMP_exp> 

[(line#3] PRINT (VMR_exp> 

[ ( l i ne#>]  INPUT (variable) 

[ ( l i n e # > ] - N E X T I ( V a r i a b l e >  

[ ( l ine#?]  GOSUB ( l ine#> 

[ ( l i ne#> ]  RET 

[ ( l i ne#> ]  GOTO ( l ine#> 

[ ( l i n e # > ]  FOR (var iable)  = (va lue)  TO ( v a l u e )  

V[(line#)] IF (VMP_exp> (relation) <VMP_exp> 
THEN ( l ine#> 

[ ( l i ne#> ]  CALL (decimal) 

[ ( l i ne#> ]  STOP 

value : : =  (decimal) l (var iable)  

VMP_val : := .<va1ue> l (memory) I (por t )  

VMP_var : : =  (var iable)  I (memory) I (port )  

express : : =  [unary]  
[ una ry ]  

VMP_exp : : =  [unary ]  

[unary]  
* * *  CLAUSE * * *  

LET_clause 

PRINT_c1ause 

INPUT_c1ause 

NEXT_clause 

GOSUB_c1ause 

RETURNLelause 

GOTQ_clause' 

FOR_clause 

IF+elause 

CALL_c1ause 

STOP_clause 

(value) I [ una ry ]  (value) (operator)  

( va lue ) ‘  

(VMP_va1) I [unary]  (VMP_va1) (operator) 

(VMP_va1) 

[( l ine#)] LET (VMP_var) = (VMR_exp> 

[ ( l ine#3] PRINT (VMP_exp> 

[ ( l inefl>]  INPUT (variable) 

[ ( l i n e # > ] l N E X T _ ( v a r i a b 1 e )  

[ ( l ine#?]  GOSUB (1ine#> 

[ ( l ine#) ]  RET 

[ ( l i ne# ) ]  GOTO ( l ine#) 

[ ( l i ne#) ]  FOR (variable) = (value) TO ( va lue>  

I[(1ine#)] IF (VMP_exp) (relation) (VMP_eXp) 
THEN (l ine#> 
[ ( l i n e # ) ]  CALL (decimal) 

[ < l i ne# ) ]  STOP 



* * *  COMMAND * * *  

RUN_command : : =  RUN [ < l i n e # > ]  

LIST_command : : =  LIST [< l ine#>]  

SAVE_command : : =  SAVE <filename> 

LOAD_oommand : : =  LOAD <filenamé> . 

NEW_command : : =  NEW 

CONTINUE_oommand::= CONT 

DELETE_oommand : : =  DEL 

CLEAR_command : : =  CLR 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* * 
: MPF BASIC Internal Code Table * 

. * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * y * * * * * * * * * * * * * * * * * * * * * * * * * * * '  
Code Mean Code Mean Code Mean Code Mean 
(hex)  (hex) (hex)  (hex)  
00  0 10 N O T '  20 PRINT 3O delete 
01  1 11 AND 21 INPUT 31 c lear  
02 2 12 OR 22 NEXT 32 enter 
O3 3 13 + 23  GOSUB 33 ( l e f t )  
0 4  4 14 - 24 RET 34 (right) 
05 5 15 * ‘ 25 GOTO 35 (down) 
0 6  6 16 / 26 FOR 36 (up) 
0 7  7 . 1 7  * *  2 7  IF 
08 8 18 = 28  CALL 
09 9 19 < 2 9  STOP 
0A A IA > 2 A  run 
0B B 1B M 28 l i s t  
CC C IC P 2C save 
0D D ID TO 20 load 
0E E 1E THEN 2E new 
or F IF A LET 2F cont 

*** COMMAND *** 
RUN_command : : =  RUN [<l ine#>] 

LIST_command : : =  LIST [< l i ne#> ]  

SAVE_command : : =  SAVE <filename> 

LOAD_command : : =  LOAD (filename> ‘ 

NEW_command : : =  NEW 

CONTINUE_eommand::= CONT 

DELETE_eommand : : =  DEL 

CLEAR;eommand : : =  CLR ‘ 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # * * * a * * * * #  
* * 
: MPF BASIC Internal Code Table * 

A * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ‘  
Code Mean Code Mean Code Mean Code Mean 
(hex)  (hex) (hex) (hex)  
00 O 10 N O T '  20 PRINT 30 delete 
01 1 11 AND 21 INPUT 31 clear 
02 2 12 OR 22 NEXT 32 enter 
O3 3 13 + 23  GOSUB 33 ( l e f t )  
0 4  4 14 - 2 4  RET 34 (r ight) 
05  5 15 * 25 GOTO 35 (down) 
0 6  6 16 / 26 FOR 36 (up) 
0 7  7 , 1 7  * *  2 7  IF 
08 8 18 = 28  CALL 
09 9 19 < 2 9  STOP 
0A A 1A > 2 A  run 
0B B 1B M 28 l i s t ;  
CC C 10 P 2C save 
0D D 1D TO 2D load 
0E E 1E THEN 2E new 
or F 1F - LET 2F cont 



3.4 System RAM Areas of BASIC-MPF 

1800 
1800 
18CC 
1800' 
18E2 

18E3 

18E5 

18E7 

VARBUF: 

LINBUF: 

FLAGz. 

STOP: 

SP I 

PRGBOT: 

ORG 

DEFS 

DEFS 

DEFS 

DEFS 

DEFS 

DEFS 

DEFS 

END 

1800H 

2 *  (6*10H+6) ;var iab1es buf fer  

1 

21 ; l i n e  buf fer  

1 

2 

2 

1 ;del imeter FF 
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1800 
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18CC 
180D. 
18E2 

18E3 

18E5 
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VARBUF: 

LINBUF: 
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STOP: 

SP ‘ 

PRGBOT: 

ORG 

DEFS 

DEFS 

DEFS 

DEFS 

DEFS 

DEFS 

DEFS 

END 

1800H 

2 *  (6*10H+6) ;var iab1es buf fer  

1 

21 ; l i n e  buf fer  

1 

2 

2 

1 ;del imeter FF 





1V.lntroduction to programming 
4-1 HbMIChmt 

A computer executes commands i n  a prec ise ly  
l o g i c a l _ a n d  sequential fashion. This i s  how you_ 
must learn  t o  think whi le programming. Imagine how 
you perform the ac t i v i t y  of  going t o  the l ibrary  t o  
se lec t  a book. To borrow a book from the l i b ra ry ,  
you must f i r s t  t rave l  to  the l i b ra ry ;  but before 
tha t  you have to  leave the house, and before that  
you make a decision t o  go,  and perhaps co l lec t  a 
load of books for return.  . I n  the sentence you have 
just  read ,  the ac t i v i t i es  a re  s ta ted  i n  completely. 
the wrong order.  However, you a re  per fec t l y  capable 
o f  sort ing them out and executing them co r rec t l y .  
To do th is ,  you use a type of  in tu i t ion born of  
long experience. The computer you have just  bought 
i s  not that  in te l l igent .  I t  must be fed w i th  in- 
struct ions and presented in  precisely the correct  
order ,  or i t  w i l l  make a mistake. 

To help in  this process, a diagrammatic " f l ow-  
char t "  method w i l l  be presented--the v isual  sense 
being the most recept ive a t  taking in informat ion. 
You could break down anything you want your com- 
puter t o  do i n to  small logical  steps and arrange 
them in the correct  order. Think Of the ac t i v i t y  
o f  catching a bus. You know what time the bus i s  
supposed t o  come, so you make a decision to  leave 
the house a t  some def in i te  t ime. When you ar r ive  
a t  the bus stop, you must watch for the bus and 
put your hand out to  hai l  i t  when i t  comes. On 
boarding the bus, you might ask for  the pr ice o f  
r i d e ,  and then look for the right amount o f  money. 
When you have pa id,  i t  i s  essent ia l  to  keep your 
eyes open for the r ight stop and leave the bus 
when i t  comes along. The following f low-chart 
puts some o f  these ideas in to  a diagram for i l -  
lus t ra t ion .  A few d i f fe ren t  shapes of  boxes a re  
used for  d i f fe ren t  purposes, they a re  explained 
be low.  

IV.lntroduotion to programming 
4~L a/Chmt 

A computer executes commands i n  a precisely 
l o g i c a l _ a n d  sequential fashion. This i s  how you.  
must learn  t o  think whi le programming. Imagine how 
you perform the ac t i v i t y  of  going t o  the l ibrary  t o  
se lec t  a book. To borrow a book from the l i b ra ry ,  
you must f i r s t  t rave l  to  the l i b ra ry ;  but before 
t ha t  you have to  leave the house, and before that 
you make a decision t o  go,  and perhaps co l lec t  a 
load of books for return.  . I n  the sentence you have 
jus t  r e a d ,  the ac t i v i t i es  a re  s ta ted in  completely. 
the wrong order.  However, you a re  per fec t l y  capable 
o f  sort ing them out and executing them co r rec t l y .  
To do th is,  you use a type of intuition born of 
long experience. The computer you have just  bought 
i s  not that  in te l l igent .  I t  must be fed w i th  in- 
st ruct ions and presented in  precisely the correct 
order ,  or i t  w i l l  make a mistake. 

To help in  this process, a diagrammatic " f low-  
char t "  method w i l l  be presented--the v isual  sense 
being the most recept ive a t  taking in  information. 
You could break down anything you want your com- 
puter t o  do i n to  small logical  steps and arrange 
them in  the correct  order. Think Of the ac t i v i t y  
o f  catching a bus. You know what time the bus i s  
supposed t o  come, so you make a decision to  leave 
the house a t  some de f in i te  t ime. When you a r r i ve  
a t  the bus stop, you must watch for the bus and 
put your hand out to  hai l  i t  when i t  comes. 0n 
boarding the bus, you might ask for  the pr ice o f  
r i d e ,  and then look for the right amount o f  money. 
When you have paid,  i t  i s  essent ia l  to  keep your 
eyes open for the r ight stop and leave the bus 
when i t  comes along. The following flow-chart 
puts some o f  these ideas in to  a diagram for i l -  
lus t ra t ion .  A few d i f fe ren t  shapes of  boxes a re  
used for  d i f ferent  purposes, they are  explained 
be low.  
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W A I T  LEAVE 
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Y E T ?  

WALK T O  BUS S T O P  

{ 
WATCH FOR BUS 

Y E S  

TAKE OUT 
SOME MONEY 

P A Y  FARE 

1 
WATCH OUT 

HAIL  AND STOP BUS 

1 
S T E P  ON 

FOR S T O P  

ARRIVED 
Y E T  ? 

LEAVE BUS 

NO 
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[NO 
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ARRIVED 
Y E T  ? 

LEAVE BUS 

H A I L  AND S T O P  BUS 

v 

STEP  ON 



Ci rc les  are  used to  indicate the beginning 
and end of a process. The symbol a c i r c l e  con- 
ta ins  the word s t a r t .  Sometimes i t  w i l l  contain 
the name of  the process. Rectangles a re  used for 
statements where some sort of  command i s  t o  be 
executed. The major d i f fe ren t  i s  i n  the diamond 
shaped "decision" boxes. A computer i s  pe r fec t l y  
capable o f  making decisions a s  to  whether some- 
thing i s  t o  be performed or no t ,  and the decision 
which has t o  be made i s  w r i t t en  in a diamond a s  
shown. The process o f  catching the bus i s  shown- 
here stage by s tage.  The f i r s t  decision which 
has t o  be made i s  whether i t  i s  t i m e _ t o  leave the 
house y e t .  I f  no t ,  you must wa i t  and keep on 
checking the time unt i l  i t  i s  time t o  leave.  This 
i s  indicated by a "loop" on the char t .  That i s ,  
a c losed path  which i s  executed around and around 
unt i l  some condit ion i s  met .  Here the condit ion 
i s  the t ime. When the time comes, you walk t o  the 
bus stop and enter another looping process whi le 
wai t ing for  the bus. 'The process should be almost 
sel f -explanatory from a f low-char t ,  and i n  many 
ways  th is  form i s  one of  the best for explaining 
new ideas t o  people including more computer appli- 
ca t ions .  

4AZ'FHMMwnINMtwmmns 

L e t  us consider the problem of working out o n e ' s  
monthly income a f t e r  t a x .  You should have some idea 
o f  how the system works a l ready,  and i t  i s  an  easy 
problem t o  compute. It a l so  i l l us t ra tes  how you 
think in  a logical  manner. The steps a re  as  fo l l ows .  

( 1 )  Imagine what steps you would use to  calcu- 
l a t e  the answer. 

( 2 )  Indent i fy the output - i . e .  what answer do 
you want .  
Having done th is,  the problem i s  def ined. 
Once you have set out the information as 
va i l ab le  ( i npu t ) ,  and what you expect from 
the computer (ou tput ) ,  you can concentrate 
on the processing of  input data  t o  produce 
the required output. 

Circ les  are  used to  indicate the beginning 
and end of a process. The symbol a c i r c le  con- 
ta ins  the word s t a r t .  Sometimes i t  w i l l  contain 
the name of  the process. Rectangles a re  used for 
statements where some sort of  command i s  t o  be 
executed. The major d i f fe ren t  i s  i n  the diamond 
shaped "decision" boxes. A computer i s  pe r fec t l y  
capable o f  making decisions a s  to  whether some- 
thing i s  t o  be performed or no t ,  and the decision 
which has t o  be made i s  w r i t t en  in a diamond a s  
shown. The process o f  catching the bus i s  shown- 
here stage by s tage.  The f i r s t  decision which 
has  t o  be made i s  whether i t  i s  t i m e _ t o  leave the 
house y e t .  I f  no t ,  you must wa i t  and keep on 
checking the time unt i l  i t  i s  time t o  leave.  This 
i s  ind icated by a "loop" on the char t .  That i s ,  
a closed path which i s  executed around and around 
un t i l  some condit ion i s  met .  Here the condit ion 
i s  the t ime. When the time comes, you walk  t o  the 
bus stop and enter another looping process whi le 
wa i t i ng  for  the bus. 'The process should be almost 
sel f -explanatory from a f low-char t ,  and i n  many 
ways th is  form i s  one of  the best for explaining 
new ideas t o  people including more computer appli- 
cat ions.  

4aZ'PWmnIMMtflmmns 

L e t  us consider the problem of working out o n e ' s  
monthly income a f t e r  t a x .  You should have some idea 
o f  how the system works a l ready,  and i t  i s  an  easy 
problem t o  compute. It a l so  i l l us t ra tes  how you 
think in  a logical  manner. The steps a re  as  fo l l ows .  

( 1 )  Imagine what steps you would use to  calcu- 
l a t e  the answer. 

( 2 )  Indent i fy the output - i . e .  what answer do 
you wan t .  
Having done th is,  the problem i s  def ined. 
Once you have set out the information a» 
va i lab le  ( i npu t ) ,  and what you expect from 
the computer (output ) ,  you can concentrate 
on the processing of  input data  t o  produce 
the required output. 



( 3 )  Imagine what steps you would use t o  ca l -  
cu la te  the answer.  ' 

( 4 )  W r i t e  down the steps found i n  ( 3 )  in  a 
" f l ow -cha r t " ,  or log ica l  sequence. 

( 5 )  Convert i n to  computer language. 
( 6 )  Type in  and RUN the program. 
( 7 )  Debug ( i . e .  correct  programming er rors)  

and return unt i l  co r rec t .  
( 8 )  S to re  on tape for future use. 

Th is  given informat ion i s  year ly  s a l a r y ,  year-  
l y  t ax  a l lowance,  monthly retirement deduction and 
t a x  r a t e .  

The f low-chart a s  fol loWs: 

BOX A W o r k  ou t  mon th l y  
W a g e  ( A l )  and t a x  
a l l o w a n c e  

V 
B O X  B W o r k  ou t  t o t a l  t a x  p a i d  

V 

BOX C R e d u c e  A l  b y  t o t a l  t a x  
p a i d  and S U p e r p o s i t i o n  

B O X  D 
P r i n t  a n s w e r  

“ 3 0 ' +  

( 3 )  Imagine what steps you would use t o  ca l -  
cu la te  the answer.  ‘ 

( 4 )  W r i t e  down the steps found i n  ( 3 )  in  a 
" f l ow -cha r t " ,  or log ica l  sequence. 

( 5 )  Convert i n to  computer language. 
( 6 )  Type in  and RUN the program. 
( 7 )  Debug ( i . e .  correct  programming er rors)  

and return unti l  cor rec t .  
( 8 )  S tore  on tape for future use. 

This given information i s  year ly  sa l a r y ,  year- 
l y  t ax  a l lowance, monthly retirement deduction and 
t a x  r a t e .  

The f low-chart a s  folloWs: 

BOX A W o r k  ou t  mon th l y  
W a g e  ( A l )  and t a x  
a l l o w a n c e  

V 
BOX B Work  ou t  t o t a l  t a x  p a i d  

V 

BOX C Reduce  A1 b y  t o t a l  t a x  
p a i d  and s u p e r p o s i t i o n  

B O X  D P r i n t  a n s w e r  

— ' 3 0 ' +  



Breaking down the above chart, a flow-chart of the 
fol lowing from i s  produced. ‘ 

equiValent 4 ‘ 
t o  BOX A 

r e p l a c e s  
B O X  B 

BOX C 

BOX D 

' INPUT year ly 
wage ( A )  

V 

INPUT y e a r l y  t a x  
a l l o w a n c e  ( B )  

LET B l = B / 1 2 J  

I 
INPUT retirement 

deduction (C)  
p e r  month 

\ 

LET D = 0 3 x ( A 1 - B l - C )  

- 1 
I LET E=Al-D-C 

7 l 

IPRINT a n s w e r  

This  t a k e s  y e a r l y  
wange  f r o m  k e y b o a r d  

LET Al=A/12 th is f inds  monthly wage  

t h i s  t a k e s  y e a r l y  
t a x  a l l owance  
f r o m . k e y b o a r d  

this finds monthly 
tax allowance 

We can now wr i t e  down a program from the las t  
f low-chart which w i l l  give a good estimate for  most 

monthly wage, given that tax  i s  payable 
a t  30% per year. - 
peop le ' s  

( a )  A l l  l ines must s ta r t  a line-number. Choose 
incremens of  10 between line-numbers t o  a l l o w  
plenty of room for insert ing l ines in to  the 
program wherever you wish. 

Breaking down the above chart, a flow-chart of the 
fol lowing from i s  produced. 

’ INPUT yearly 
wage ( A )  

V 

equiValent < ‘ 
BOX A 

t o  INPUT y e a r l y  t a x  
a l l o w a n c e  ( B )  

I L E T  B l = B / 1 2 ]  

I 
INPUT retirement 

deduction (C)  
p e r  month 

r e p l a c e s .  . 
BOX B , l 

ILET D=03x(A1-B l -c )  

- l 

B O X  C [iLET E = A l - D - C  

A l 

BOX D IPRINT answer 

This  t a k e s  y e a r l y  
wange f r o m  k e y b o a r d  

LET Al=A/12 t h i s  f i n d s  month ly  w a g e  

t h i s  t a k e s  y e a r l y  
t a x  a l l o w a n c e  
f r o m _ k e y b o a r d  

this finds monthly 
L ' _ 7 tax allowance 

We can now wr i t e  down a program from the las t  
f low-chart which w i l l  give a good estimate for most 
peop le 's  monthly wage, given that tax  i s  payable 
a t  30% per year. 

( a )  A l l  l ines must s ta r t  a line-number. Choose 
incremens of  10 between line-numbers t o  a l l o w  
plenty of  room for inserting l ines in to  the 
program wherever you wish. 



( b )  Each l ine contains just one "statement" which 
must s t a r t  w i th  a keyword such a s  PRINT or LET 
e t c .  
Check that  you can match each o f  the boxes i n  
the f low-chart w i th  a statement below 

Statement  below 

10 INPUT A 
20 LET A1 = A/12 
30 INPUT B 
40 LET Bl = 3/12 
50 INPUT C 
60 LET C1=A1-Bl 
70 LET 02 = C1 - C 
80 LET 03 = 3*02 
90 LET 0 = c3 / 10 

100 LET E1 = A1 - D 
110 LET E = E1 — C 
120 PRINT E 
130 STOP 

Suppose we run this o roz ram a f t e r  i ts  enter ing,  
just key in and i .  The display of MPF-I 
wi l l  show - .  Af ter  you enter value A and fo l -  
lowed by _ ,  the program wi l l  continue execution 
unt i l  statement 30 .  A t  th is time you should key i n  
va lue  B ,  and so on unt i l  you enter a l l  A ,  B ,  C va lues.  
The program continues t o  execute. A f te r  statement 120 
i s  executed, the display w i l l  show the value E.  Press 
- k e y  and the display wi l l  show 130 . This means 
t ha t  program execution stops a t  statement 130, press  
- t o  return to BASIC READY. Now key in - ,  
the statement w i l l  return t o  the MPF-I monitor but 
the  or ig inal  data stored in the memory i s  s t i l l  in  
there.  A f te r  pressing reset  i f  you enter BASIC b keying in 121 111 r—MUN (F—IGOTO If: 

[:1] [ : 1  for 4K monitor), a l l  of original 
statements and values represent by the var iab les  
w i l l  be retained. A l l  var iables and statements a r e  
lost i f  you enter BASIC by key in [El [EL—9:] 
IE] (0800 for 4K monitor). 

( b )  Each l ine contains just one "statement" which 
must s ta r t  w i th  a keyword such a s  PRINT or LET 
e t c .  
Check that you can match each o f  the boxes i n  
the f low-chart with a statement below 

Statement below 

10 INPUT A 
20 LET A1 = A/12 
30 INPUT B 
40 LET Bl = 3/12 
50 INPUT C 
60 LET C1=A1-Bl 
70 LET C2 = Cl - C 
80 LET C3 = 3*02 
90 LET 0 = C3 / 10 

100 LET E1 = A1 - D 
110 LET E = E1 - C 
120 PRINT E 
130 STOP 

Suppose we run this o roz ram a f t e r  i t s  enter ing, 
just key in and i .  The display of MPF-I 
wi l l  show - .  Af ter  you enter value A and fo l-  
lowed by _ ,  the program wi l l “  continue execution 
unt i l  statement 30.  At  this time you should key i n  
va lue B ,  and so on unti l  you enter a l l  A ,  B ,  C values. 
The program continues t o  execute. A f te r  statement 120 
i s  executed, the display w i l l  show the value E.  Press 
- k e y  and the display wil l  show 130 . This means 
t ha t  program execution stops a t  statement 130, press  
- t o  return to BASIC READY. Now key in - ,  
the statement w i l l  return to  the MPF-I monitor but 
the or ig inal  data stored in the memory i s  s t i l l  in 
there. A f te r  pressing reset i f  you enter BASIC b keying 1:13.111] <-  If: 
[8:] [:1] [ I ]  for 4K monitor), a l l  of original 
statements and values represent by the var iables 
w i l l  be retained. A l l  var iables and statements a re  
lost i f  you enter BASIC by key in [El [Ell—El 
[i] (0800 for 4K monitor). 



441 Emnu'dbs 

Expression Overf low 
I l legal  decimal Value 
I l legal  Var iable N a m e ‘  
I l legal  Relat ion Operator 
Syntax Error 
I l legal  Value 
FOR. . . . . .NEXT  Not Compatible 
GOSUB. . . . . .RET  Not Compatible 
Line Not Found 

4k3 Ehurlkmbs 

Expression Overf low 
I l legal  decimal Value 
I l legal  Var iable N a m e ‘  
I l legal Relation Operator 
Syntax Error 
I l legal  Value 
FOR. . . . . .NEXT  Not Compatible 
GOSUB. . . . . .RET '  Not Compatible 
Line Not Found 



441 Ekanuflés 

1. Use FOR...NEXT loop t o  add from 1 t o  a ce r ta in  
number. 

10 INPUT C 
2 0  LET A 
3 0  FOR B 

A 
B 
A 

>
1

4
0

 

I—
a 

m
o 

0 

4O LET 
5 0  NEXT 
60  PRINT 
70 STOP 

[Descr ip t ion ] :  A f t e r  executing the statement, key 
i n  IRUNI , and the LED display wi l l  show 
- .  At this moment, key in the value C and the] 
key in , the display wi l l  show the resul t .  
For example, the result w i l l  be 55 when the value 
C i s  10 (1+2+3+4+5+6+7+8+9+10=55). In a F O R . . . T O  
statement the i n i t i a l _va lue  ( the  number or var iab le  
between the equals sign and TO) and the l imit ing 
value ( t he  number or var iable to  the right o f  T0) 
must be of  the same sign. 

2 .  Account the ser ies d ig i ts  amount 

10 INPUT 
2 0  INPUT 
3 0  LET 
40 FOR 
5 0  LET 
60  NEXT 
70 PRINT 
80  STOP 

>
W

D
>

U
J

¥
>

U
O

 
II II 

ll 

0 1'
3 O
 

U
 

[Descr ip t ion ] :  C i s  the i n i t i a l  value and D ' i s  
ending value.  If you want t o  add from 11 t o  15 ,  
press , ENTER the display wil l  show — ,  
key i n  an 11 fo r  the var iable C .  Key i n  the value 
15 and press ENTER , the display w i l l  show 65 .  

_ . 3 4 _ _  

441 Ekanuflés 

1. Use FOR...NEXT loop t o  add from 1 t o  a ce r ta in  
number. 

10 INPUT C 
2 0  LET A 
3 0  FOR B 

A 
B 
A 

>
H

O
 

I-3
 

£1
10

 

0 

4O LET 
50 NEXT 
60 PRINT 
70 STOP 

[Descr ip t ion ] :  A f te r  executing the statement, key 
i n  IRUNI , and the LED display wi l l  show 
- .  At this moment, key in the value C and the] 
key in _ ,  the display wi l l  show the resul t .  
For example, the result w i l l  be 55 when the value 
C i s  10 (1+2+3+4+5+6+7+8+9+10=55). In a F O R . . . T O  
statement the i n i t i a l _ v a l u e  ( the  number or var iab le  
between the equals sign and TO) and the l imit ing 
value ( t he  number or var iable to  the right of  T0) 
must be of  the same sign. 

2 .  Account the ser ies d ig i ts  amount 

10 INPUT 
2 0  INPUT 
3 0  LET 
40 FOR 
50  LET 
60 NEXT 
70 PRINT 
80 STOP 

>
W

>
U

T
H

>
U

O
 

[Descr ip t ion ] :  C i s  the i n i t i a l  value and D - i s  
ending value. If you want t o  add from 11 to  15, 
press , the display wi l l  show , 
key i n  an 11 fo r  the var iable C .  Key i n  the value 
15 and press , the display wil l  show 65. 



3 .  In the program below we can use the statement 
"GOSUB....RETURN" to execute the d i f fe ren t  sub- 
routines depending on the value C.  If the value 
C i s  larger than 7 ,  the display w i l l  show "1+ . .  
. .+C".  When C i s  equal t o  or less than 7 then 
1 + . . . + C  w i l l  be computed. 

10 LET A = 0 
2 0  INPUT C 
30 IF C > 7 THEN 70 
40 GOSUB 200 
50 PRINT A 
60 STOP 
70 GOSUB 100 
80 PRINT A 
90 STOP 

100 FOR B = 1 TO C 
110 LET A = A + B 
120 NEXT B 
130 RETURN 
200 LET A = A + 1 
210 FOR B = 1 TO C 
220 LET A = A * B 
230 NEXT B 
240 RETURN 

4 .  Apply the CALL statement t o  c a l l  the "TONE” 
subroutine o f  M P F - I . _  

10 INPUT C 
2 0  FOR A = 1 TO C 

' 3 0 '  CALL 1508 
40  FOR B = 1 TO 1000 
5 0  NEXT B 
60 NEXT A 
70 STOP 

[Descr ip t ion ] :  Entering the monitor a t  hexadecimal 
address 05E2 w i l l  produce a 2KhZ tone on the speaker. 
05E2 i n  hexadecimal equals 1506 in  decimal.  O5E2 
(BASE 16) = 1506 (BASE) .  The value entered in to  C 
w i l l  determine the number o f  sound i n te rva l s .  To 

3 .  In the program below we can use the statement 
"GOSUB....RETURN" to  execute the d i f ferent  sub- 
rout ines depending on the value C.  If the value 
C i s  larger than 7 ,  the display w i l l  show "1+. .  
. .+C".  When C i s  equal t o  or less than 7 then 
1 + . . . + C  w i l l  be computed. 

10 LET A = 0 
2 0  INPUT C 
30 IF C > 7 THEN 70 
40 GOSUB 200 
50  PRINT A 
60 STOP 
70 GOSUB 100 
8 0  PRINT A 
90 STOP 

100 FOR B = 1 TO C 
110 LET A = A + B 
120 NEXT B 
130  RETURN 
200  LET A = A + 1 
210 FOR B = 1 TO C 
2 2 0  LET A = A * B 
2 3 0  NEXT B 
240  RETURN 

4 .  Apply the CALL statement t o  c a l l  the "TONE” 
subroutine o f  M P F - I . _  

10 INPUT C 
2 0  FOR A = 1 TO C 

’ 3 0 ’  CALL 1508 
40  FOR B = 1 TO 1000 
5 0  NEXT B 
60  NEXT A 
70  STOP 

[Descr ipt ion]:  Entering the monitor a t  hexadecimal 
address 05E2 w i l l  produce a 2KhZ tone on the speaker. 
05E2 i n  hexadecimal equals 1506 in  decimal.  05E2 
(BASE l 6 ) _ =  1506 (BASE) .  The value entered in to  C 
w i l l  determine the number o f  sound i n te rva l s .  To 



obtain a lKhZ tone enter the monitor a t  05DE (BASE 
16) = 1502 (BASE 10 ) .  You may wr i te  a program i n  
assembly language t o  produce sounds o f  d i f fe ren t  
frequencies and duration. Enter the assembly lan- 
guage shown below. 

1800 0E80 LD C,80H 
1802 21C000 LD HL,OCOH 
1805 C3E405 JP 05E4H 

change l ine 30 i n  the BASIC program t o  

3 0  CALL 6144 

note 6144 (BASE 10) = 1800 (BASE 1 6 ) .  Now execute 
the BASIC program. Use a value o f  5 when input i s  
requested. 

5 .  The operations o f  AND, OR, and NOT 

10 INPUT 
2 0  INPUT 
30  LET 
40 PRINT 
5 0  LET 
60 PRINT 
70 LET 
80 PRINT 
90 STOP 

II p > w
 

O
O

Q
O

O
O

W
D

 

II D
 < CD
 

[Descr ip t ion ] :  Suppose the input value A i s  0 
( t he  corresponding hexadecimal value 0 ) ,  and B 
i s  255 ( the  corresponding hexadecimal value i s  
F F ) .  A f t e r  execution, the LED display w i l l  show 
0 .  This representd OOH and OFFH ANDed together. 
After  key in , the LED display wi l l  show 
255 .  This represents 00H and OFFH ORed together.  
Again key in , the display wi l l  show a32512 
which represents the NOT o f  OFFH. 

obtain a lKhZ tone enter the monitor a t  05DE (BASE 
16) = 1502 (BASE 10 ) .  You may wr i te  a program in  
assembly language t o  produce sounds o f  d i f fe ren t  
frequencies and duration. Enter the assembly lan- 
guage shown below. 

1800 OE80 LD C,80H 
1802 21C000 LD HL,OCOH 
1805 C3E405 JP 05E4H 

change l ine 30  i n  the BASIC program to  

3 0  CALL 6144 

note 6144 (BASE 10) = 1800 (BASE 16 ) .  Now execute 
the BASIC program. Use a value o f  5 when input i s  
requested. 

5. The operations of AND, OR, and NOT 
10 INPUT 
2 0  INPUT 
30  LET 
40 PRINT 
5 0  LET 
60 PRINT 
70 LET 
80 PRINT 
90 STOP 

ll 11
> > D
) 

O
O

Q
O

O
O

W
K

>
 

II b < or
: 

[Descr ip t ion ] :  Suppose the input value A i s  0 
( t he  corresponding hexadecimal value 0 ) ,  and B 
i s  255 ( the  corresponding hexadecimal value i s  
F F ) .  A f t e r  execution, the LED display w i l l  show 
0 .  This representd 00H and OFFH ANDed together. 
After  key in , the LED display wi l l  show 
255 .  This represents 00H and OFFH ORed together.  
Again key in , the display wi l l  show 432512 
which represents the NOT o f  OFFH. 



6 .  Storing data in  RAM 

10 INPUT A 
2 0  LET M 1 4 

B 
B 

"
0

3
 

4 = A 
30  LET M 6144 
40 PRINT 
5 0  STOP 

[Descr ip t ion ] :  The input value can be stored in  
the posi t ion of  1800H and 1801H. For example, i f  
the value of A i s  13, then ODH i s  stored in 1800H 
and 00H i s  stored in  1801H. Thus, the value o f  B 
i s  13 which equals the value of  1801H and 1800H 
i n  the memory. 

7 .  Output 055H from the port A o f  P10 

15 
85 

10 LET P130 
2 0  LET P128 
3 0  STOP 

[Desc r ip t i on ] :  The control  port posit ion 
o f  MPF-I channel A i s  82H. (The corresponding 
decimal value i s  130 . )  The PIO channel A i s  
se lec ted to  be the output por t ,  so i t s  control  
word i s  OFH. (The corresponding decimal value 
i s  1 5 . )  And the posi t ion of  data port A i s  
80H. (The corresponding decimal value i s  128 . )  
The output data  i s  55H ( the  corresponding 
decimal value i s  1 5 ) .  

8 .  The division operation 

10 INPUT A 
20 LET C = A/3 
30 PRINT c 
40 STOP 

[Descr ip t ion ] :  BASIC var iable in the MPF-I a re  
only in tegers.  Suppose the input A i s  11, the 
va lue C i s  3 a f t e r  executing i . e .  C i s  a quot ient.  

6 .  Storing data in  RAM 

10 INPUT A 
2 0  LET M 1 4 

B 
B 

"
6

3
 

4 = A 
30  LET M 6144 
40 PRINT 
5 0  STOP 

[Descr ipt ion] :  The input value can be stored in 
the posi t ion of  1800H and 1801H. For example, i f  
the  value of  A i s  13,  then ODH i s  stored in  1800H 
and 00H i s  stored in  1801H. Thus, the value o f  B 
i s  13 which equals the value of  1801H and 18OOH 
i n  the memory. 

7 .  Output 055E from the port A o f  PIC 

10 LET P130 = 15 
2 0  LET P128 = 85 
3 0  STOP 

[Desc r ip t i on ] :  The control  port posit ion 
o f  MPF-I channel A i s  82H. (The corresponding 
decimal value i s  130 . )  The PIO channel A i s  
se lected to be the output por t ,  so i t s  control  
word i s  OFH. (The corresponding decimal value 
i s  1 5 . )  And the posi t ion of  data port  A i s  
80H. (The corresponding decimal value i s  128 . )  
The output da ta  i s  55H ( the  corresponding 
decimal value i s  1 5 ) .  

8 .  The div is ion operation 

10 INPUT A 
20 LET C = A/3 
30 PRINT C 
40 STOP 

[Descr ip t ion ] :  BASIC var iable in the MPF-I a re  
only integers.  Suppose the input A i s  11, the 
va lue C i s  3 a f t e r  executing i . e .  C i s  a quotient. 



9 .  How t o  check the program stored in the memory. 

Use example 8 t o  demonstrate the l i s t  act ions 
shown below. ' 
( 1 )  Key in  IE - .  statement. 10 

w i l l  be displayed from right t o  l e f t  ( the  
conteni 

( 2 )  Key i n ,  
:s wi l l  be shif t  across the screen).  

, the contents of the next state- 

(3)  

(4)  

(5)  

(6)  

(7)  

ment (statement 2 0  i n  this case)  w i l l  be 
displayed. Press the[:::lkey again — now 
statement 30  w i l l  be displayed. 
Key in[:I:]the previous statement wi l l  be 
displayed 2 0  i n  th is  example). 
Key in i f  you intend to leave the 
L i s t  mode. 
U s e l  Q ] , l  V | , [4-4] in the L is t  mode, you 
d o n ' t  need t o  press the SHIFT Key.  
You just need only to  press t h e -  key 
when you want to  review the execution in  
LIST mode. ' 
Just key in  I L I S T I  IENTERI d i r ec t l y ,  i f  you 
intend to get the f i rst  line of the progam 
i n  L IST mode. 

" 
\

J
 

J 

9.  How t o  check the program stored in the memory. 

Use example 8 t o  demonstrate the l i s t  act ions 
shown below. ’ 
(1) Key in IE - .  statement 10 

w i l l  be displayed from right t o  l e f t  ( the  
contents w i l l  be sh i f t  across the screen) .  

(2 )  Key i n -  , the contents of the next state- 
ment (statement 2 0  i n  th is case)  w i l l  be 
displayed. Press the[::] key again - now 
statement 30  w i l l  be displayed. 

( 3 )  Key in[:I:]the previous statement wi l l  be 
displayed ( 2 0  i n  th is  example). 

( 4 )  Key in i f  you intend to leave the 
L i s t  mode. 

( 5 )  U s e l  4 ] , I  i l , L4 - l i n  the L is t  mode, you 
d o n ' t  need t o  press the SHIFT Key.  

( 6 )  You just need only to  press t h e -  key 
when you want to  review the execution in  
l IST mode. ' 

( 7 )  Just key in  I L I S T I  IENTERI d i rec t l y ,  i f  you 
intend to get the f i r s t  l ine o f  the progam 
in  L IST mode. 

,. 
\

!
 

A 



10. This example i s  to  instruct users how t o  wr i te  
the program storing in RAM buffer to  EPROM and 
how t o  u t i l i ze  i t .  Before the users store the 
program in the EPROM, having t o  add a "FF" a t  
the beginning and ending of  th is  program. Thus, 
i t  i s  just needed to run the beginning of th is  
program a s  the execution on the BASIC Interpre- 
t e r .  We can explain i t  from the fol lowing ex- 
ample. ' 

010 LET A = 15 
020 PRINT A 

Key in 18FF FF 
1900 00 
1901 01 
1902 00 
1903 IF 
1904 0A 
1905 18 
1906 00 
1907 00 
1908 00 
1909 01 
190A 85 
1903 00 
190C 02 
190D 00 
190E 20 
190F 8A 
1910 FF 

M 6400 (6400.. =1900.6) 
[Descript ion]:  The users f i rs t  have to  check 
whether the value of  the memory address 2225 or 
0A25 ( f o r  4K monitor) i s  48H or no t .  As the 
contents of  th is  memory i s  4AH, the user ought 
t o  use the EPB-MPF or another method to change 
the value to  be 48H. 

10. This example i s  to  instruct users how t o  wr i te  
the program storing in RAM buffer t o  EPROM and 
how t o  u t i l i ze  i t .  Before the users store the 
program in the EPROM, having to  add a "FF" a t  
the beginning and ending of  th is  program. Thus, 
i t  i s  just needed to run the beginning of th is 
program a s  the execution on the BASIC Interpre- 
t e r .  We can explain i t  from the fol lowing ex- 
ample. ' 

010 LET A = 15 
020 PRINT A 

Key i n  18FF FF 
1900 00 
1901 01 
1902 00 
1903 IF 
1904 0A 
1905 18 
1906 00 
1907 00 
1908 00 
1909 01 
190A 85 
1903 00 
190C 02 
190D 00 
190E 20 
190F 8A 
1910 FF 

M 6400 (6400 .0 =1900,6) 

[Descr ip t ion ] :  The users f i r s t  have t o  check 
whether the value of  the memory address 2225 or 
0A25 ( f o r  4K monitor) i s  48H or not .  As the 
contents of  th is  memory i s  4AH, the user ought 
t o  use the EPB-MPF or another method to  change 
the value to  be 48H. 
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