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Los:DULz;;&&nczsasﬁ o .. EXERCISE 2.

| R ' ! ’ T WRITE TQ* THB DISPI.AY “THE' RESULT - 0!‘ IS I:OGICAI. ’ OR - QF THE
THE MOTQROLX - I"IICROPROCESSGR SEES' ITS INPUT RND OUTPUT ‘STITE OF THE SWITCHES, IF:. ANY.SWITCH:OR SWITCHES ERE YoN" THEN -DISPTAY:

- DEVICES AS "CORRESPONDING 10 LOCATIONS IN. IT'S MEMORY. MAF. THUS THE . . THE HOST SIGHIFICANT (LEFTHOST) LED. IF NO SHITCH OR SWITCHES -ARE IN..

;. HARDWARE OF THE LOGIDULES TAKES THE' HICKQPR’DCESSOR"B’US AXD DECODES - . THE "ON' QONDITIOH THEN DISPLIY THE LEAST SIGNIFICRHT (RIGHIP‘IOST) LED
" THAY ADDRESS RANGE ASSTIGNED TO IT IN THE .CONTIGU] : | . h

ION. CHOSEN: o -BOLUTION: ~ .
IHESE EXERCISES 'THE ANDNESS -RANGE cr T TOVLE: INTERFRCE TS TR uxr 0 sozvr THIS PR
5 'HEXADECINAL: BF40 THROUGH 'HEXADECIMAL EF’ F. THE SWITCRES cugazspoun; constnucr THE FLOW. CHART roLLons=~ A
D TO A HICROPROCESSOR RERD OF: ADDRESS $BFSQ. KHD' THE" IBD a:spxnz S ey
" CORRESPONDS TO .k WRITE TO APDRESS !nruo :
EXERCISE 1. ’ : i ! BEGIN '
———————————————————————————————— \, s
]
‘READ IN. THE VALUE OF A SET oF sn:rcnzs AMD OUTPUT THAT annz .
10 THE "LED’' n:spnar . : ) g ) o s ’
so;ur:ou- : : ) ; o L L Son st INPYT 7
: 70 ‘nzun THE. vnnux OF THE suIrcuzs WE LGID THE n'- o S # . SWITCH ’
nccunuxaron WITH THE CONTENTS OF FODRESS BF40. THIS IS THE 'LbA' . e 4. VALUE- s
Ixswnucwrou USING THE - zxrnunzn MODE OF ADDRESSING. SINILARILY TO o oo P ’ v

"WRITE' A VALUE TO THE LED'S WE STORE THE '‘CONTEN?S OF THE "r' o I B s LT -,
~ NECUMULATOR IN. MEMORY LOCATION BF4Q. THXS. IS THE ’sra xxsrnucrzou S S M
AGRIN USING THE EXTENDED MODE OF ADDRESSIKG. = . . .
THE FLOWCKART FOR THIS ‘EXERCISE IS THUS VERY sxnpzz ns lk! rn: o
PSEUDO-CODE 1usrnuc1:ous- e
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t END t ’ s
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EXERCISE 3.

THE SWITCHES REPRESENT THE -BINARY "QUTPUT' FROM AN ANALOGUE
TO DIGITAL CONVERTOR. ONLY THE BIDRANGE FROM #8 TO #15 IS ACCEPTABLE
AHB IN THIS .CASE THE MIDDLE FOUR LEDS ‘OF THE DISPLAY ARE LIT. IF _THE
TGUTFUT' IS 'LESS- THAN #8& THE LEAST SLIGNIFICANT THREE BITS OF THE
‘DISPLAY ‘KRE'LIT AND IF THE 'OUTPUT" IS GREATER THANK #15 THE THREE
MOST SIGHIFICANT BITS ARE LIT.

SOLYTION: -

THIS MAY SIMPLY B£ SOLVED USING THE™ ‘rr TH!N ELSE " IP
COHSTRUCT AS SHOWN IN THE FLOM GHIRT OVERLEIF
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EXERCISE L4,

OCTAL TO DECIMAL CONVERSION, READ THE VALUE OF THE THREE
LEAST SIGNIFICANT SWITCHES AND LIGHT THE LED THAT CORRESPONDS TO THE

DECIMAL EQUIVALENT. FOR EXAMPLE IF THE SWITCHES READ '101' THEN LIGHT
UP THE FIFTH LED,

SOLUTION:=-

SINCE THERE XS A OME TO OME RELATIONSHIP BETWEEN THE VALUE
IHPUT AND THE PISPLAY OUTPUT THE 'IF THEN ELSE IF..' CONSTRUCT BECOMES
UNNECESARILY CUMBERSOME AND IN FACT THIS IS A CANDIDATE FOR THE
"CASE' CONSTRUCT. THE FLOWCHART LOOKS THE SAME BUT IN THE CODING THERE
I3 ONLY ONE CRLCULATION AS OPPOSED TO THE MANY GENERATED BY THE 'IF
THEN ELSE IF..' FORM.
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EXERCISE 5.

THE SWITCHES REPRESENT ERROR DETECTORS AT AN EXPERIMENTAL
INSTALLATICN. A MICROPROCESSOR SURVEYS THESE DETECTORS AMD IF ALL IS
WELL IT SETS THE "NO ERROR' LAMP,.
THE ALARM IS SET AND REMAINS SET UNTIL THE ERROR DISAPPEARS. AT THAT
POINT THE MICROPROCESSOR RETURNS CONTROL TO THE OPERATOR.

THE 'OK' SIGNRL IS THE LSB OF THE DISPLRY, THE 'ALARM'

EXCEPT THE LSB OF TH

SOLUTION.

E DISPLAY.

IN THE CASE OF AN ERROR DETECTED

IS EVERY BIT

BEFORE SETTING THE 'NO ERROR' LAMP WE MUST FIRST CHECK THE
ERROR DETECTORS. HENCE IN THIS LOOP IT MUST BE A "WHILE
HAVING DPETECTED AN ERROR WE MUST FIRST SET THE ALARM BEFORE SEEING

IF THE ERROR HAS DISAPPEARED. HENCE

'LOCP..UNTIL" LOOP.
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THE ALARM CONDITION MUST BE A

EXERCISE 6. 43
TAKE THE VALUE OF THE SWITCHES AND DISPLAY ONLY THE LED

THAT CORRESPONDS TO THE HIGHEST PRIORITY (LEFTMOST) SWITCH THAT IS

IN THE 'ON' STATE.

SOLUTION:- WE MAY SOLVE THIS PROBLEM USING THE 'IF THEN ELSE IF..'

CONSTRUCT AS SHOWN IN THE FIRST FLOWCHART. HOWEVER THE BIT TEST THAT

IS DOKE IS SIMILAR IN EVERY CASE AND THUS THERE ARE EIGHT

VIRTUALLY IDENTICAL SEGMENTS OF CODE TO BY¥ WRITTEN. IT WOULD BEZ MORE

EFFICIENT TO EMBED THE TEST IN A LOOP AS SHOWN IN THE SECOND FLOMW

CHART WHICH ILLUSTRATES THE CONDITIONAL DO LOOP.
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f SET BIT t
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