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def visitFunctien(self, funetien):
if typeChecker.debug: typeChecker.typeCheck([function], [Function])
numArg=0
for argument in function.getArgs():
if isinstance(argument, RangeRef):
numArg += len(argument.getCellRefsSet())
else:
numArg += 1
argument.accept(self)

args=self. evalStack[-numArg:]
self. evalStack=self. evalStack[0:-numArg]

if len(args)>1 and self. checkValueError(args):

self. evalStack.append(0)

return
execStr="answer = "+function.getNWame()+"("+str(args)+")"
try:

exec execStr
except NameError, n:
fName=split(n[0],""'")

self. nameError=True

self. nameErrorStr=fName[l]
self. evalStack.append(0)
return

self. evalStack.append(answer)



0.5

van Analoog ...

A electrical voltage (V)

AR

EI.S-:

NN,

time (s)




... haar Digitaal

electrical voltage (V)




Analoog vs. Digitaal

Analngue | I
! | I-'u | \ | | 'Illl h‘II | lll' |
/\. |n' ||'If "','III II"'“'” " II""n IIll Illl || .1|| R ||

| I,l \ é II'| |l t]' :" | | é ['l. -
I'lv‘ )\/}J "| f i) 'I"'_.',f.‘lll \ I'am plified 'I \'||I :l l_l i
I|| | l'lll'f l:lIH
Digital o

10t

regenerate



0.5

van Analoog ...

A electrical voltage (V)

AR

EI.S-:

NN,

time (s)




... nhaar Digitaal

digital value
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BITs (Binary diglTs)
om informatie to coderen

1 Bit 2 Bils 3 Bits 4 Bits 5 Bits

. . O Q0 000 Q000 00000

Met_ 1 _blt, kan 2 verschillende L ol PN coot R
entiteiten voorstellen " o o100  EGTHER
101 0101 00101

110 O110 Q00110

Met 2 bits, kan 4 verschillende o S
Al 1001 01001
entiteiten voorstellen 1010 01010
1011 01011

1100 01100

i —

. 1111 O1111

Met N bits, kan 2N 05
verschillende entiteiten oo
10100

voorstellen -
10110

10111

11000

Voorbeeld: SR
{Rood, Groen, Blauw} i

gecodeerd als {00, 01, 10} 11110

1 Ll



Digitale Signalen zijn gebaseerd op Analoge Signalen
— Digitale (logische) bewerkingen op Analoge Signalen

digital value

True/1 1

False/0

time (s)

logical 0/1 — Boolean True/False — asserted/de-asserted — high/low



Universele Basis van bewerkingen:
Logische Componenten
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Universele Basis implementatie:
Logische Componenten in electronica

AND OR

ZN2222
typ.

Out




Implementing Logic Components:

SN 7400N with 4 NAND gates (~ 8 transistors)

14 Y 8

manufactured in the 45th week of 1976



Implementing Logic Components:

32 bit MIPS R3000 processor (115000 transistors
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Exponentiele Groel!

CPU Transistor Counts 1971-2008 & Moore’s Law

Transistor count ~ ...

Logarithmic scale!
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Logische Circuits Simuleren

: Logisim ......... clock - - - - - - o o L0
en.wikipedia.org/wiki/Logisim - = - - oo




Multiplexor (1 bit)
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Multiplexor (1 bit) implementation




1-bit AND, OR

Operation
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1-bit ALU (AND, OR, +)

Operation
Carryln ‘

T
1 = Result

CarryOut



1-bit adder

™ S

Carryln

a —»

—=5Sum

l

CarryOut

Comments

0+ 0+ 0=004,,

0+ 0+1=01,,

0+1+0=01,,

0+1+1=104,,

1+0+0=01,,

1+0+1=104,,

1+1+0=104,
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CarryOut

CarryOut = (b.Carryln) + (a.Carryln) + (a.b) + (a.b.Carryln)
(b.Carryln) + (a.Carryln) + (a.b)

Carryln

Y
CarryOut



Vanaf nu: “only connect”
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def visitFunctien(self, funetien):
if typeChecker.debug: typeChecker.typeCheck([function], [Function])
numArg=0
for argument in function.getArgs():
if isinstance(argument, RangeRef):
numArg += len(argument.getCellRefsSet())
else:
numArg += 1
argument.accept(self)

args=self. evalStack[-numArg:]
self. evalStack=self. evalStack[0:-numArg]

if len(args)>1 and self. checkValueError(args):

self. evalStack.append(0)

return
execStr="answer = "+function.getNWame()+"("+str(args)+")"
try:

exec execStr
except NameError, n:
fName=split(n[0],""'")

self. nameError=True

self. nameErrorStr=fName[l]
self. evalStack.append(0)
return
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