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LINE SOURCE STRTFMENT

THIS SERIES OF PROGRAMS IS DESIGNED TQ SHMW THE “EXPLORER-85" IYSER

HON 70 USF THE SERIAL 1/0 FUNCTIONS OF (HE SYSTEM.  UMLTKE MOST SMALL
COMPUTERS HHICH USE A HARDNARE URRT (INTYERSAL FSCYNCHRONIUS RECIEVER

AND TRANSMITTER) FOR SERIAL COMMUNICATIONS, THE “FXPLORER-#5" USES MONIT(R
SOFTWRRF T DRIVE THE "SID™ AND “SOD" (SERTAL INPUT DRTA AND SERTAL DUTPUT
DRTA> PINS OF THE 8885 (PU.  THE GRERTEST ADVANTAGE UF THIS METHOD ]S
THAT THE CPU CAN DETERMINE THE BRUD (BIT) RATE OF THE TFRMINAL AUTO-
MATICRLLY.
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1a ; WHEN THE “EXPLORER-85" 1S RFSET, R PROGRAM CRLLED “STuTSTY ¢SFRIAL
11 ;5 JZ0 TESTY 1S CRLLED.  THIS PROGRAM ASSUMES THAT THE USER WILL TYPE A
12 ; SPACE (AA1@waA) CHARACTER ON HIS TERMINAL. THE TIME DURRTION RETWEFN
13 ; THE START BIT AND THE "4" IS MFASIRED AN THE BAUD RATE OF THE TERMINAL
14 ; IS COMPUTED. THIS DATA 1S STORED AT {OCATIONS E EfQ)THRI.'W %
15 ; IS USFD AS THE BASIS FOR ML FLIRTHER ROMMUNICATIONS UNTIL AMOTHER RE-
16 ; SET IS SEEN.  THEREFORE IT 1S IMPORTANT THE USER NEVER CHRAMGE THESE BYTES
47 ; OF DATA. '

18 ;

19 ; TO COMMUNTCATE WITH THE SERIAL 1/0 PROGRAMS. THE LISER MUST FOLLOW
28 ; A SPECIFIC PROTOCOL, WHICH WTLL BF OUTLINED JN THE NEXT FEN PRRAGRAFHS.
21 5 FRILURE TO FOLLOW THESE RILES WILL MRKE IT IMPOSSIBLE TO COMMUNICATE
22 ; WITH A TERMINAL.

23 ;

24 ; TRpERRERRpERCk ' 3 ' pokskoRk fokks
25

26 ; SERTAL INPUT DATA

2?0 i

R THE SERIAL TNPUT PROGRAM “C1* (CONSOLE INPUTY MUST BE CRLLED RY

29 ; THE LSERS PROGRAM.  IT WIIL THEN WAIT FOR A CHARACTER TQ BE ENTERED. AND
XA ; AFTER RECIFVING 1T EXECUTE A RETURN TO THE USERS PROGRAM WITH THE ENTERED
X ; CHARACTER LFFT IN THE RCCUMBATOR.  THIS PROGRAM DOES NOT TRANSMIT THE
32 ; CHARRCTFR PACK TO THE CONSOLE.. THE ADDRESS OF “CI* IS@ :
2;

34 ; e .

35; AS AN EXAMPLE, THE FOLLOMING PRUGRAM INPUTS f STRING OF FOUR

26 CHARRCTERS AND STORES THEM IN MEMORY LOCATIONS FE8@, F82{.FE82 AND Fee3.
7 ; : :

®; .

39 ORG OFRIGH ; ASSEMRLER ORIGINATE STRTEMENT -

48 ; :

41 FXMPLY:

42 LX] H, BFRH ; LOAD THE H&L REGISTERS KITH THE FIRSY
42 ; MEMORY RDDRESS TO BE USED.

44 M1 8.4 5 PUT THE NUMRER OF CHRARRCTERS T( BF ENTFRED
43 i IN THE B REGISTER.

46 ;

47 EXMIA: CALL  @F4/FH CALL THE CONSOLE IN PROGRAM, REMEMBER

48 ; THE DATR RECIEVED WILL BE N THF RCTIM-
49 3 ULATOR WHEN C1 RETURNS.

5 ANI 7FH i STRIP PARITY BIT #¢ON ASCI] DATA ONLY#k

B MY  MA 5 STORE THE DATR IN MEMORY

52 INX R 5 INCREMENT THE POINTER TO THE NEXT LUCATION
2 DCR B ;. DECREMENT THE CHRRACTER COUNT

4 k{74 EXMA 5  CONTINUE UNTIL FOUR CHARFCTERS HAVE
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i BEEN ENTERED.
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-, TO CUTPUT DATA TO THE SERIAL 1/0 LINES IS SOMFWHHT DIFFERENT FRONM
THE INPUT FUNCTION, BUT IT STILL MUST RE DONE AS R “CRLL™ FROM THE
THE LSERS PROGRAM.

THE BRSTC SERITAL OUTPUT PROGRAM IS CRLLFD "ECH(™. WHEN CALLED,
IT TAKES THE CONTENTS OF THE “C® REGISTER AND DUTPUTS TT TO THE SERIAL
OUTPUT LINES, AT THE APPROPRIATE PAUD RATE.  WHEN 1T RETURNS T0 THE
USER PROGRAM, THE CONTENTS OF THE “C* REGISTER ALSO APPEAR TN THE
ACCUMULATOR. : : ‘

NOTE: FIR THOSF USERS WHO HRVE A DISK PASFD BASIC, WHICH USES THE
*B* REGTSTFR FOR DUTPUT DRI, A PROGRAM CRLLED “ECHOB® ]S PRUWIDED
IN THE SYSTEM MONTTOR FOR YOUR USE. THIS PRUGEAM TRANGMITS THE
CONTENTS OF THE “R® REGISTER RATHER THAN THE “C" REGISTER, RND: RF-
TURNS HITH THE QUTPUT CHRRACTER IN THE RCCUMULATOR

THE ADDRESS OF. “ECHO™ 1S F3d4, AND ECHOR 1S F56C

AS R DEMONSTRATION. WE‘LL WODIFY THE PREVIOUS PROGRAM TO DISPLAY
THE INPUT DATA, RS TT 1S ENTERED.

RG . eFRIeH
FXMPL2:
' X1 - W eFeRoH
Ml R4
EXM2A: CALL OF47FH ;  GET R CHARACTER
Min MR i STOREIT IN MEMORY
L A i PUT THE DATA IN THF “C* REGISTER
CALL BF514H ;  QUTPUT THE CHARARCTER T(t THE SERIAL 1/0
INK H
MR B
JINZ F MR
H AS THE PROGRAM STANDS, ‘1T WIL! RECTEVE WND TRANSMIT FOUR CHRRACTERS
160 ; VIR THE SERTML 1/0 LINES AND STORE IT IN MEMORY.
161 ; :
1@z
103 ; -
104 ; BEFORE CONTINUNING, 11 IS IMPORTHNT TU UNDERSTAND THE MERNS OF COM-
165 ; MUNICATION BETWEEN YOUR TERMINAL AND THE EXPLORFR-RS  ERCH CHARHCTER IS

486 ;

167 ;
108 ;
1_89;'

R SEVEN BIT RSCIT CODE 7O DISPLAY A MUMRER. THE DIGITS MUST RE (ONVER-
TED TO THE ASCI1 CODE AND TRANSMITTED SEPARATELY  THIS MERNS THAT IF YO
ATTEMPT TO TRANSMIT THE BINARY NUMBER "25" (@@ @181) TO THE TERMINAL
DIRECTLY THE RESULT WOULD BE "¥*. T PROPERLY TRANSMIT THE NUMBER THE
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164 ;

LINE SOURCE STRTEMENT
414 ; UPPER FOUR BITS MUST RE CONVERTED TO THE ASCI] CODE FOR "2" (@A@11 6a16)
111 5 AND TRANSMITTED. THEN THE LOWER FOUR BITS ARE COMVERTED TO THE RSCII
147 ;. (IDF FOR *S* (8@11 #161) AND TRANSMITTED. THE RESULT WILL BE *25" ON
113 ;  THE TFERMINAL.
114 ; THE FXPLORER-£S MRS R PROGRRAM TN THE SYSTEM MONITOR WHICH CAN BEF
115 ¢ CALLED RY THE USER TO OUTPUT AN 8-EIT BYTE OF DATA AS THO NUMBERS,
416 ; THE PROGRAM. CRLLFD “NUmMOUT®, TRKES THF CONTENTS (F THE RCCUMULATOR
117 5 AND CONVFRTS IT T0 THE PROFER ASCI! TTDES, THEN TRANSMITS IT TO THE CON-
118 ; SOLE AT THE CIRPENT PRINT PIITION.  THE ONLY DISRDVANTAGE OF THIS PR+
499 ;  GRAM TS THRT THE CONTENTS GF THE Bal REGISTERS, THE RCCUMULATOR, AND THE
428 ;  STATIS FLAGS ARE ALTERFD  THEREFORE, REFORE CRULING NUMOUT, vOil SHUD
121 ; SAVE THE RR( REGISTERS LISING A "PUSH B STATEMFNT AND AFTER CALLING
. 422 ; RESTORE THEM HISTNG A "FOP B STRTEMENT.
173 ;
124 ; fS AN EXAMPLE, WRITE R PROGRAM TO GUTPUT THE NUMBER 25 TO THE CON-
125 ; SME
126 ;
Vi ORG @ RSSEMBLER ORTGINATE STRTEMENT
122
129 EXMPLY: 4
1 Myl A5 5 MOVE THE NUMBFR 25 TO THE ARCCUMULATOR
: K (AL BFE4SH :  CRLL NMIT AT ADDRESS Fe4S
§x2 JP @FeeeH ¢ RETURN 70 THE MONITOR AT ADDRESS FB89
132 ;
124 ; . .
125 ; THIS WILL ACCOMFLISH THE 1ASK, AND THE TERMINAL WILL RECIEVE THE
436 ; NUMEER THEN B CRRRIAGE RETURN/LINE FEED MIL). PE CUTPIT AND THE MONITOR
137 ;  WILL BE READY FOR ANQTHER COMMAND. NOTICE THE “JWP  @F@oeH* STRTE-
138 ; MENT RT THE END (F THE PROGRAM. THIS TELLS THE EXFLORER TO JUMP BRCK
139 ;  TO THE MONITOR AND WAIT FIR ANOTHER COMMAND. THIS IS THE BEST METHOD
148 ; FOR A USER T TERMINATE HIS PROGRAMS. IN MACHINE LANGURGE THIS WOULD
141 ; APPERAR AS "CR 8@ FA* RS THE LAST THREE RYTES OF PROGRAM CODE.
142 ;
142 ;
i44 : AS YCU MIGHT FXPECT, GETTING A NUMBER FROM THE TERMINRL TO THE
145 ;  COMPUTER ISN‘T VERY SIMPLE EITHER, SINCE THE TERMINAL COMMUNICRTES IN
146 ; ASCI] CODE ALSC.  AGRIN THE MONITOR COMES TG THE RESCUE WITH "GETHX®.
147 ; A PROGRAM WHICH GETS MIMRERS FROM THE CONSOLE, CONVERTS THEM TO BINSRY
149 ;  AND STURES THEM FOR PROGRAM USE.  WHEN CRLLED, GETHX LODKS FOR R 4 DIGIT
449 ;  HEXRDECIMAL NUMBER TN THE RANGE OF @238 TO FFFF, FOLLOWED BY A DELIMITER
153 ;  (COMMA, SPACE OR CARRIARGE RETURNY. THE RINARY EQUIVALENT OF THE NUM-
4151 ; EBER IS LEFT IN THE B&C REGISTERS, AND THE DELIMITER IS PLACED IN THE
152 i D REGISTER BEFORE RETURNING TO THE CRLLING PRUGRAM. THE CUNFJSURATION
153 ; OF THE PROGRAM IS SUCH THAT ANY NUMBER OF DIGITS MAY BE ENTERED, AND
154 ; OMLY THE LAST 4 BEFORE THE DELIMITER ARE CONVERTED. IF YOU HAPPEN TO
155 ; BE LOGKING FUR LESS THAN 4 DIGITS, THE REMAINDER OF THE B$C REGISTER PRIR
156 ; IS SET TO S, THIS MEANS THAT IF YOU ENTER *5,* THE PROGRAM WILL RE-
157 ;  TURN WITH B=6@ AND C=05, IF YOU ENTER “25" THE PRUGRAM RETURNS B=82 RND
158 ;5 C=25, IF YOU ENTER *182%, * THEN B=1S AND C=28 AND IF YOU ENTER 152909804, *
159 :  THE PROGRAM RETURNS WITH B=02 AND =04  NOTE THRT THE LAST EXAMPLE
168 ; DEMONSTRATES THAT ONLY THE LAST 4 NUMBERS ENTERED ARE CONVERTED TO
161 ;  BINARY AND RETURNED.
162 ;
161 ;

EXAMPLE #4:
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SHRTE STATRMENT

165 ; RET THE CURRENT TTME OF DAY (HOURS AND MINUTES) FROM THE CONSOLE AND

166 ; STORE THEM IN MEMORY RT LOCATIONS FO%@ AND FB881 (FBSB=HOURS AND F8B31s

187 ¢ MINUTES)

A8
469 ;
170 WG oF3A9H ;  MONITOR ORISINATE STATEMENT
171
172 EXMPLY:
172 CALL  GETHY 5 GET THE NUMBERS
174 MOV AR i GET THE HOLRS TO THE ACCUMULATOR FROM THE B REG.
175 STH @FEAAH i FND STIRE IT
176 Mo Rl 5 GET THE MINDTES TO THE RCCUMULATOR
177 ST HFSMH 5 AND STORE IT
178 IMP @FucaH ; JUMP BACK TO THE MONITOR
179 ;
189
194
132
183 ; REVIEW UF SERIAL COMMUNICATIONS PROGRAMS
124 ;
185
196 ; 1. T0 GET A CHARACTER FROM THE CONSOLE T6 THE RCCUMULATIR,
197 ¢ e R
138 ; °CD 7F F4"
189 ; ’
199 ; 2 TO QUTPUT A CHARRCTER FROM THE C REGISTER TO THE CONSOLE,
1% ; ' CALL ECHO
192 : 1D 414 5
497 ;
194 ; 3 TO OUTPUT R CHRRACTER FROM THE B REGISTER TO THE CONSOLE,
195 ; o CALL ECHAR
196 ; "D 8C FS"_
197 ; o . _
C 4R ; 4 " T0 QUTPUT R TW0 DIGIT NUMBER FROM THE ACCUMULATOR TO THE
199 ;° CONSOLE: CALL NMOUT.
2 I “D 45 F&*
204 ; ‘ ‘
mm ; s, TO GET A 4 TO 4 DIGIT NUMBER FRTM THE CONSOLE TO THE BA&C
263 ; REGISTERS, CRLL SETHX ‘
24 - “CD 6/ F5*
285 ;- : ‘ ’
o 6. TO RETURN FROM YOUR PROGRAM TO THE SYSTEM MONITIR,
267 ;- - - IMP MONITR
208 ; ey 9 Far
S Ma )
241 ; wolorkoh *
22; -
e K
M4
245 END



