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Chapter 4 Macro Processors
-- Machine-independent Macro Processor Features
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Concatenation of macro parameters

� Concatenate parameters with other character 
stings
� Used when a program contains a set of series of 

variables

� Ex:

TOTAL MACRO &I D
LAD X&I D1
ADD X&I D2
STA X&I D3
MEND

&: starting symbol of macro parameter

LAD XA1
ADD XA2
STA XA3

TOTAL A
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Concatenation of macro parameters

� Ambiguity problem
� If & ID and &ID1 are parameters

� X&I D1 may mean
“ X” + &I D + “ 1”

“ X” + &I D1

� Solution to this ambiguity problem
� Use a speci al  concat enat i on oper at or  “ - >”

t o speci f y t he end of  t he par amet er

I D123 MACRO &I D
LAD X&I D→1
ADD X&I D→2
STA X&I D→3
MEND
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Concatenation of macro parameters
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Generation of Unique Labels

� Labels in the macro body may cause “duplicate 
labels” problem if the macro is invocated and 
expanded multiple times.

� Ex:

� Use of relative addressing at the source statement 
level is very inconvenient, error-prone, and difficult to 
read.

CLOOP MACRO
:

XX ……
:
JLT XX
:
MEND

The label “XX” will be defined more than once
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Generation of Unique Labels (2)

� Let the macro processor generate unique 
labels for each macro invocation and 
expansion.
� During macro expansion, the $ will be replaced with 

$xx, where xx is a two-character alphanumeric counter 
of the number of macro instructions expanded.

� xx=AA,AB,AC,…..
� Thi s al l ows 1296 macr o expansi ons i n a 

s i ngl e pr ogr am.
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Generation of Unique Labels 
Figure 4.7(a), pp.190
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Generation of Unique Labels 
Figure 4.7(b), pp.190
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Conditional Macro Expansion

� Conditional assembly depends on 
parameters provides

MACRO &COND

……. .

I F ( &COND NE ‘ ’ )

par t  I

ELSE

par t  I I

ENDI F

………

ENDM

� Part I is expanded if condition part is true, otherwise part II is 
expanded

� Compare operator: NE, EQ, LE, GT
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Macro-time variables

� Begins with “&” but is not a macro instruction 
parameter

� Can be used to store working values during 
the macro expansion
� Store the evaluation result of Boolean expression
� Control the macro-time conditional structures

� Be initialized to a value of 0
� Be set by a macro processor directive, SET

� Ex: &EORCK SET 1
&EORCTR SET &EORCTR + 1
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Use of macro-time conditional statements
Figure 4.8(a), pp. 191
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Use of macro-time conditional statements
Figure 4.8(b), pp. 191
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Use of macro-time conditional statements
Figure 4.8(c), pp. 192
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Use of macro-time conditional statements
Figure 4.8(d), pp. 192
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Macro-time looping statement

WHI LE (  cond )

……

ENDW

� Macro processor function
� %NITEMS: The number of members in an argument 

list

� The execution of testing of IF/WHILE, SET, 
%NITEMS() occurs at macro expansion time
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Use of macro-time looping statements
Figure 4.9(a), pp. 195

Macro processor function

List index

�� ��#�%% ����� ��"�!&'��#�%���'���!���('��!��

�$ �!���� �!� :"��!���;�!��<

�) ��!�� � ��!������	����"�!�

�� ��!�� �

�� *�����������+�), �!�������!"-�(�/��), 

�) .���	 �����������/�’��"�!&’ �!����"	����!&��!

�� 0!1 .���	 ���	��"�����!��2

 ) �����������/�’��"�!&’ �!����(�����!���"����!-��

 � ���� �!� �

 � =(��! ;������!��!����<

 � ���	����/�’))))�!��>����?’

$) 0!1 .!���

$� ���� �!� ����*�

$� !"�=

$� ���( �#�%���'�� ����!��(�����!���"�#�%%!���

3) ���� � ���	��"�!������������!"-�(

3� 0�� .���	 (���#!!"��!��(!�

,) .!��� ��� ��!���( ��&!��!�������!"-�(

�)) �!"�����



�������	
��
����� �$

Use of macro-time looping statements
Figure 4.9(b), pp. 195
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Implementation of conditional macro 
expansion

� IF-ELSE-ENDIF structure
� The macro processor must maintain a symbol table

� Thi s t abl e cont ai ns t he val ues of  al l  macr o- t i me 
var i abl es used.

� Ent r i es i n t hi s t abl e ar e made or  modi f i ed when SET 
st at ement s ar e pr ocessed.

� Thi s t abl e i s used t o l ook up t he cur r ent  val ue of  a 
macr o- t i me var i abl e whenever  i t  i s r equi r ed.

� When an IF statement is encountered during the expansion of a macro, the 
specified Boolean expression is evaluated. 

� TRUE
� The macr o pr ocessor  cont i nues t o pr ocess l i nes f r om DEFTAB unt i l

i t  encount er s t he next  ELSE or  ENDI F st at ement .

� I f  ELSE i s encount er ed,  t hen ski ps t o ENDI F

� FALSE
� The macr o pr ocessor  sk i ps ahead i n DEFTAB unt i l  i t  f i nds t he next  

ELSE or  ENDI F st at ement .
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Implementation of conditional macro 
expansion

� WHILE-ENDW structure
� When an WHILE statement is encountered during the expansion of 

a macro, the specified Boolean expression is evaluated. 
� TRUE

� The macr o pr ocessor  cont i nues t o pr ocess l i nes 
f r om DEFTAB unt i l  i t  encount er s t he next  ENDW 
st at ement .

� When ENDW i s encount er ed,  t he macr o pr ocessor  
r et ur ns t o t he pr ecedi ng WHI LE,  r e- eval uat es 
t he Bool ean expr essi on,  and t akes act i on based 
on t he new val ue.

� FALSE
� The macr o pr ocessor  ski ps ahead i n DEFTAB unt i l  

i t  f i nds t he next  ENDW st at ement  and t hen 
r esumes nor mal  macr o expansi on.



�������	
��
����� �)

Keyword macro parameters

� Positional parameters
� Parameters and arguments are associated according to 

their positions in the macro prototype and invocation.
� If an argument is to be omitted, a null argument should 

be used to maintain the proper order in macro 
invocation:

� Ex:   XXX MACRO &P1, &P2, …., &P20, ….
XXX A1, A2,,,,,,,,,,…,,A20,…..

� It is not suitable if a macro has a large number of 
parameters, and only a few of these are given values in 
a typical invocation.

Null arguments
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Keyword macro parameters

� Keyword parameters
� Each argument value is written with a keyword that 

names the corresponding parameter.

� Arguments may appear in any order.

� Null arguments no longer need to be used.

� Ex:   XXX P1=A1, P2=A2, P20=A20.

� It is easier to read and much less error-prone than the 
positional method.
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Use of keyword parameters in macro
Figure 4.10(a), pp.198
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Use of keyword parameters in macro
Figure 4.10(b), pp.198
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Use of keyword parameters in macro
Figure 4.10(c), pp.199
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