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Implementation of Pass by Value of Reference in PyPEN

Abstract: 1 have been developing a programming learning environment called PyPEN, which uses a lan-
guage similar to the notation found in programming problems on the University Entrance Common Test in
Informatics.

In PyPEN, all assignments and function arguments are originally implemented as pass-by-value. However,
a new implementation enabled pass-by-value-of-reference for arrays and dictionaries, similar to the behavior
seen in many programming languages including Python.

This paper outlines this implementation and discusses how it changes the kinds of programs that can be
written in PyPEN.
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FHix f(a, b):
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b=[7, 8, 9]

a=[1, 2, 3]
b = [4, 5, 6]
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SR L [100, 2, 3] | [7, 8, 9]

SROMEEL | [100, 2, 3] | [4, 5, 6]
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a——»| Value: 123

IntValue

b——»| Value: 456

FloatValue

pi —»| Value: 3.1416

ArrayValue
‘ IntValue ‘ﬁ‘ IntValue ‘ﬁ‘ IntValue
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‘ IntValue ‘ﬁ‘ IntValue ‘ﬁ‘ IntValue
who »| Value: {| value: 1966 ‘ Value: 12 ‘ Value: 20 |}
ﬁ@
ArrayValue
func(who) —» ‘ IntValue ‘ﬁ‘ IntValue ‘ﬁ‘ IntValue
Value: {| value: 1966 ‘ Value: 12 ‘ value: 20 |}
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ArrayValue
‘ IntValue ‘_“ IntValue ‘_“ IntValue ‘T
o |}

who ——»| Value: {| viajue: 1966 H Value: 12 H Value: 2

func(who)

ArrayValue
‘ IntValue ‘ﬁ‘ IntValue \ﬁ‘ IntValue
who ——»| Value: {| vajye: 1966 ‘ Value: 12 ‘ Value: 20 |}
ﬁ%
ArrayValue
func(copy(who)) ‘ IntValue ‘ﬁ‘ IntValue \ﬁ‘ IntValue
Value: {| value: 1966 ‘ Value: 12 ‘ Value: 20 |}
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¥ push(M, v):
M2 v ZBINT 3
M ZiRY

# Python O M.append(v) IZHHY

BE%L pop (M) :
v = M[-1]
M[:-11, v} &RT

BEEL shift(M):
v = M[0]
M[1:], v} Z2RT

=0

= push(M, 1)
pop (M)
al0]

al1]

< 2=
L[}

X 6: HERTD PyPEN TD R X v 7

FhEE pushM, v):
MIZ v ZBINT

RAEL pop(M) :
v = M[-1]
M= M[:-1] # BE8EZ del XY v FAHIUL del (M, -1)
v BiRT

RA%L shift(M):

v = M[0]
M= M[1:] # BEE7R del XYV v FAHIUL del (M, 0)
v ZiRY

M=1]

push(M, 1)

v = pop(M)
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