






IEKVSU: Used for All Store Operations 
r-----T------------------T----------------, 
1 1 Skeleton 1 1 
1 Index 1 Instructions 1 Status 1 
�~�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�i� 
I 1 100000000111111111 
1 1 100001111000011111 
1 1 100110011001100111 
1 1 101010101010101011 
1 1 1 1 
1 1 tL B2,D(0,BD) 10000000000000000 1 
1 2 ILH R2,D(0,B2) 111111111000010001 
1 3 IL Bl,D(O,BD) 100000000000000001 
1 4 ISTH R2,D(X,Bl) 100000000000000001 L _____ �~� __________________ �~� ________________ J 

IEKVAD: Used for the AND and OR In-Line 
Routines 

r-----T------------------T----------------, 
1 1 Skeleton 1 1 
1 Index 1 Instructions 1 Status 1 
�~�-�-�-�-�t�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�i� 
I I 100000000111111111 
1 1 100001111000011111 
I 1 100110011001100111 
I I 101010101010101011 
I I I I 
I 1 IL B2,D(0,BD) 100000000000000001 
I 2 IL Rl,D(X,B2) 111111111000000001 
I 3 IL B3,D(0,BD) 100000000000000001 
I 4 IN Rl,D(X,B3) 111111111111111111 
I 5 IL B1,D(0,BD) 100000000000000001 
I 6 J ST R1, D(O, B1) 100000000000000001 L _____ �~� __________________ �~� ________________ J 

IEKVSU: Used for All Right- and Left-Shift 
operations 

r-----T------------------T----------------, 
I I Skeleton I 1 
I Index I Instructions I Status 1 
�~�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�i� 

0000000011111111 
0000111100001111 
0011001100110011 
0101010101010101 

1 L 82,D(0,BD) 0000000000000000 
2 LH R2,D(0,B2) 1111111100000000 
3 LR R1,R2 0000111100001111 
4 SRA Rl,P3(0,0) 1111111111111111 
5 HDR R1,R2 0000000000000000 
6 L 81,D(0,BD) 0000000000000000 
7 STH Rl,D(0,B1) 0000000000000000 _____ �~� __________________ �~� ________________ J 
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IEKVTS: Used for the FLOAT and DFLOAT 
In-Line Routines 

r---------T--------------------T----------, 
1 1 Skeleton 1 1 
1 Index 1 Instructions 1 Status 1 
.---------+--------------------+----------i 

0011 
0101 

1 L B2,D(0,BD) XXOO 
2 LH R2,D(0,B2) 1100 
3 LD Rl,60(0,12) 1111 
4 STD R1,72(0,13) 1111 
5 LTR R2,R2 1111 
6 BALR 15,0 1111 
7 BC 4, 16 ( 0 , 15) 1111 
8 ST R2,76(0,13) 1111 
9 AD Rl,72(0,13) 1111 

10 BC 15,26(0,15) 1111 
11 LPR 0,R2 1111 
12 ST 0,76(0,13) 1111 
13 SD R1,72(0,13) 1111 
14 L Bl,D(O,BD) XXXX 
15 STD R1,D(0,B1) XXXX 

�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-

IEKVPL: Used for All .Fixed Point 
Multiplication operations 

r-----T------------------T----------------, 
1 1 Skeleton 1 1 
1 Index 1 Instructions 1 Status 1 
.-----+------------------+----------------i 

0000000011111111 
0000111100001111 
0011001100110011 
0101010101010101 

1 L B2,D(0,BD) 0000000000000000 
2 LH R2,D(0,B2) 0000111100000000 
3 LH Rl,D(X,B2) 1100000000000000 
4 L B3,D(0,BD) 0000000000000000 
5 LH R3,D(0,B3) 0100010001000100 
6 LR R1,R2 0000110100001101 
7 LR R1,R3 0001000000000000 
8 MR Rl-l,R3 0100010101110101 
9 MR R1-1,R2 0000001000000010 

10 MH Rl,D(X,B3) 1000100010001000 
11 MH R1,D(X,B2) 0011000000000000 
12 L B1,D(0,BD) 0000000000000000 
13 STH R1,D(0,B1) 0000000000000000 L _____ �~� __________________ �~� ________________ J 



IEKVPL: Used for all Full-Word Integer 
Division Operations and for the 
MOD In-Line Routine 

r-----T------------------T----------------, 
1 1 Skeleton 1 1 
1 Indexl Instructions I Status 1 
~----+------------------+----------------~ 

0000000011111111 
0000111100001111 
0011001100110011 
0101010101010101 

1 L B2,DCO,BD) 0000000000000000 
2 LH R2,DCO,B2) 0000111100000000 
3 LH Rl,DCO,B2) 1111000000000000 
4 L B3,DCO,BD) 0000000000000000 
5 LH R3,DCX,B3) 0100010001000100 
6 LR Rl,R2 0000111100001111 
7 SRDA Rl,32CO,0) 1111111111111111 
8 DR Rl,R3 0111011101110111 
9 D Rl,DCX,B3) 1000100010001000 

10 L Bl,DCO,BD) 0000000000000000 
11 STH Rl+l,DCO,Bl) 0000000000000000 
12 STH Rl,DCO,Bl)* 0000000000000000 

~----~------------------~----------------~ 
1* For MOD in-line routine only. 1 L _____________________________ ~ ___________ J 

IEKVTS: Used to Compare Operands Across a 
Relational Operator and Set the 
Result to True or False 

r-----T------------------T----------------, 
I I Skeleton I 1 
I Index I Instructions I Status I 
~-----+------------------+----------------~ 

0000000011111111 
0000111100001111 
0011001100110011 
0101010101010101 

1 L B2,DCO,BD) 0000000000000000 
2 LH R2,DCX,B2) 1111111100000000 
3 L B3,DCO,BD) 0000000000000000 
4 LH R3,DCO,B3) 0100010001000100 
5 CH R2,DCX,B3) 1000100010001000 
6 CR R2,R3 0111011101110111 
7 LA Rl,lCO,O) 1111111111111111 
8 BALR 15,0 1111111111111111 
9 BC M,6CO,15) 1111111111111111 

10 SR Rl,Rl 1111111111111111 
11 L Bl,DCO,BD) 0000000000000000 
12 ST Rl,DCO,Bl) 0000000000000000 L _____ ~ __________________ ~ ________________ J 

IEKVON: Used for All Logical Operations 
r-----T------------------T----------------, 
I I Skeleton I I 
IIndexl Instructions I Status I 
~-----+------------------+----------------~ 

0000000011111111 
0000111100001111 
0011001100110011 
0101010101010101 

1 L B2,DCO,BD) 0000000000000000 
2 L R2,DCO,B2) 0000111100000000 
3 L Rl,D2CO,B2) 1101000000000000 
4 L B3,DCO,BD) 0000000000000000 
5 L R3,DCO,B3) 0100010001000100 
6 L Rl,D3CX,B3) 0000100000001000 
7 LR Rl,R2 0000010100000101 
8 NR Rl,R2 0000101000001010 
9 NR Rl,R3 0101010101110101 

10 N Rl,D2CO,B2) 0010000000000000 
11 N Rl,D3CX,B3), 1000000010000000 
12 L Bl,DCO,BD) 0000000000000000 
13 ST Rl,D1CO,Bl) 00000000000000001 _____ ~ __________________ ~ ________________ J 

IEKVPL: Used for All Addition Operations 
and for Real Multiplication and 
Real Division Operations 

r-----T------------------T----------------, 
I I Skeleton I 1 
IIndexl Instructions I Status 1 
~-----+------------------+----------------~ 

0000000011111111 
0000111100001111 
0011001100110011 
0101010101010101 

1 L B2,DCO,BD) XXXXXXXXOOOOOOOO 
2 LH R2,DCO,B2) 0000111100000000 
3 LH Rl,DCX,B2) 1101000000000000 
4 L B3,DCO,BD) XXOOXXOOXXOOXXOO 
5 LH R3,DCO,B3) 0100010001000100 
6 LH Rl,DCX,B3) 0000000000000000 
7 LR Rl,R2 0000110100001101 
8 AR Rl,R2 0000001000000010 
9 AR Rl,R3 0101010101110101 

10 AH Rl,DCX,B2) 0010000000000000 
11 AH Rl,DCX,B3) 1000100010001000 
12 L Bl,DCO,BD) XXXXXXXXXXXXXXXX 
13 STH Rl,DCO,Bl) XXXXXXXXXXXXXXXX 

~-----~------------------~----------------~ 
I~ot~ For real multiplication and 1 
Idivision operations, the basic operation I 
Icodes will be replaced by the required I 
I codes. I L _________________________________________ J 
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IEKVBL: Used for Text Entries Whose 
Operator is a Relational Operator 
Operating on Two Nonzero Operands 

IEKVBL: Used for Text Entries Whose 
Operator is a Relational Operator 
Operating on One Operand and Zero 

r-----T------------------T----------------, r-----T------------------T----------------, 
I I Skele"ton I I I I Skeleton I I 
I Index I Instructions I Status I IIndexl Instructions I Status I 
~-----+------------------+----------------~ ~-----+------------------+----------------~ 

0000000011111111 
0000111100001111 
0011001100110011 
0101010101010101 

1 L B2,D(0,BD) 0000000000000000 
2 LH R2,D(O,B2) 1111111100000000 
3 L B3,D(O,BD) 0000000000000000 
4 LH R3,D(X,B3) 0100010001000100 
5 CH R2,D(X,B3) 1000100010001000 
6 CR R2,R3 0111011101110111 
7 LTR R2,R2 0000000000000000 
8* L Rl,Pl 1111111111111111 
9 BCR M,Rl 1111111111111111 

0000000011111111 
0000111100001111 
0011001100110011 
0101010101010101 

1 L B2,D(O,BD) 0000000000000000 
2 LH R2,D(0,B2) 1111111100000000 
3 L B3,D(0,BD) 0000000000000000 
4 LH R3,D(X,B3) 0000000000000000 
5 CH R2,D(X,B3) 0000000000000000 
6 CR R2,R3 0000000000000000 
7 LTR R2,R2 1111111111111111 
8* L Rl,Pl 1111111111111111 
9 BCR M,Rl 1111111111111111 

~-----~------------------~----------------~ ~-----~------------------~----------------~ 
I*IEKVBL will generate instruction 8 only I I*IEKVBL will generate instruction 8 only I 
I if Pl points to a B-block. I I if Pl points to a B-block. I l _________________________________________ J l _________________________________________ J 

IEKVFP: Used for the LBIT, BBT, and BBF In-Line Routines 
r-------T------------------------T---------------------------T---------------------------, 
I I I BBT,BBF I LBIT I 
I I ~------------T--------------+------------T--------------~ 
I I Skeleton I Simple I Subscripted I Simple I Subscripted I 
I Index I Instructions I Variable I Variable I Variable I Variable I 
~-------+-----------------------+------------+--------------+------------+--------------~ 

1 L B2,D(O,BO) X X X X 
2 LA 15,D+N/8(X,B2) 0 1 0 1 
3 TM M,D+N/8(B2) 1 0 1 0 
4 TM M,O(15) 0 1 0 1 
5 T~1 M, D+N/8 (R2) 0 0 0 0 
6 L 15,Pl" 1 1 0 0 
7 BCR MM,15 1 1 0 0 
8 BALR 15,0 0 0 1 1 
9 LA Rl,l(O,O) 0 0 1 1 

10 Be 1,10(0,15) 0 0 1 1 
11 SR Rl,Rl 0 0 1 1 
12 L Bl,O(O,BO) 0 0 X X 
13 ST Rl,D(O,Bl) 0 0 x X 

~-------~-----------------------~------------~--------------~------------~--------------~ 
I N = The bit to be loaded or tested. I 
I I 
I M MSKTBL(MOD(N,8)+1). MSKTBL is an array of masks used by IEKVFP. I 
I I 
I MM 1 FOR BBT. I 
I I 
I MM = 8 FOR BBF. I L ______________________________________________________________________________________ J 
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APPENDIX D: TEXT OPTIMIZATION EXAMPLES 

This appendix contains examples that illustrate the effects of text optimization on 
sample text entry sequences. An example is presented for each of the four sections of 
text optimization. 

This example illu~trates the concept of common expression elimination. The text 
entries in block A are to undergo common expression elimination. Block B is a back 
dominator of block A. Block B contains text entries that are common to those in block A. 

(1) 
Block B 

n=I*4 
T2 = J * 12 
T3 = Tl + T2 
T4 = X (s T3 
A = T4 + Y 

Block A 

T7 = I * 4 
T8 = J * 12 
T9 = T7 + T8 
no = X (s T9 
B = TlO + Z 

Eliminate 
T9 = n + T2 

B 

A 

Eliminate 
T7 = I * 4 

(4) 

Unchanged 

.. 

TlO = X (s T3 
B = no + z 

(2) 
B 

Unchanged 

A 

T8 = J * 12 
T9 = n + T8 
no = x (s T9 
B = no + z 

B 

Eliminate 
TlO = X (s T3 

A 

Eliminate 
T8 = J * 12 

(5) 

Unchanged 

• 

B = T4 + Z 

A 

(3) 

Unchanged 

-
T9 = T1 + T2 
no = x (s T9 
B = no + z 

NOTE: The items Ti are temporaries and (s represents a subscript operator 
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Example 2: Backward Movement 

This example illustrates both 
methods of backward movement. 
The text entries in block A are 
to undergo backward movement. 
Block B is the back target of the 
loop containing block A. 
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(1) 
Block B 

E = W+ Z 

A 1 
X=E+U 
n=A+B 
T2 = Tl + C 
E = T2 + D 

(3) 
B 

E = W + Z 

Tl=A+B 
T2=Tl+C 

~ 1 A 

X = E + U 

E=T2+D 

Move 
Tl=A+B 

Move the 
expression 
T2 + D 

(2) 

E = W + Z 

Tl=A+B 

1 
Move 
T2 = n + C ... 

A 

X=E+U 

T2=Tl+C 
E = T2 + D 

(4) 
B 

E = W+ Z 

Tl=A+B 
T2 = Tl + C 
Tj = T2 + D 

.. 1 A 

X=E+U 

E = Tj 

NOTE: The text entry X = E + U cannot be moved, because its operand 2 is 
defined elsewhere in the loop. The text entry E = T2 + D cannot be 
moved, because operand 1 (E) is busy-on-exit from the back target; 
however, the expression T2 + D can be moved. 

.. 



Example 3: Simple-Store Elimination 

The following example illustrates the concept of simple-store elimination, an 
integral part of the processing of backward movement. 

r---------------------------------------------------------------------------------------, 

(1) 

Z=X 
A=Z+B 
D=F*Z 
X=2*M 
Z =Y /4 

N=Z+G 

Eliminate Z = X 

(2) 

A=X+B 
D=F*X 
X=2*M 
Z=Y/4 

N=Z+G 

~---------------------------------------------------------------------------------------~ I Note: Uses of operand 1 of the simple store that appear below the redefinition of I 
I either operand of the simple store are not replaced. I L _______________________________________________________________________________________ J 
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Example 4: stren~th Reduction 

This example illustrates both methods of strength reduction. In the example, 
strength reduction is applied to a DO loop. The evolution of the text entries that 
represent the DO loop and the functions of these text entries are also shown. The 
formats of the text entries in all cases are not exact. They are presented in this 
manner to facilitate understanding. 

consider the DO loop: 

1=3 
DO 10 J=1,3 
A=X(I,J) 

10 CONTINUE 

As a result of the processing of phases 10 and 15, and backward movement, the DO loop 
has been converted to the following text representation. 

Back 
Target 

Loop 
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r----------------T--------------------T-----------------------------------------, 
I Text Entry I Function I Evolution I 
----------------+--------------------+-----------------------------------------i 

I = 3 IInitializes I Stated in source module, converted to 

J 1 

Tl 1*4 

I phase 10 text and then to phase 15 
text.It resides in the back target of the 
loop because of text blocking. 

Initializes J 

Multiplies first 
subscript parameter 
by its dimension 
factor 

Generated phase 10 text entry, converted 
to phase 15 text entry. It resides in the 
back target of the loop because of text 
blocking. 

Generated by phase 15 when it encounters 
the subscript parameter I during its 
processing of phase 10 text. It resides 
in the back target of the loop as a 
result of the processing of backward 
movement. 

~----------------+--------------------+-----------------------------------------i 
IY ~~2 = J * 12 IMultiplies second IGenerated by phase 15 when it encounters 
, I subscript parameter Ithe subscript parameter J during its 

T3 

A 

J 

Iby its dimension Iprocessing of phase 10 text. 
I factor. I 

I 
Tl + T2 Computes index valuelGenerated by phase 15 after the last sub-

X (s T3 

J + 1 

for the subscripted Iscript parameter in the phase 10 text 
variable X. Irepresentation of the subscripted 

Ivariable has been processed. 
I 

stores X(I,J) into A The phase 10 text entry forced and 
converted to phase 15 text after the 
index value for the subscripted variable 
has been established. 

Increments DO index. Generated by phase 10 and converted to 
phase 15 text representation. 

IF(JS3)GOTO Y Tests DO index Generated by phase 10 and converted to 
phase 15 text representation. against its maximum 

and controls branch­
ling. 

~----------------~--------------------~-----------------------------------------i 
INot~~ ThE~ statement number Y is generated by phase 10. Also, it is assumed I 
Ithat the array X is of the format X(3,3) and that its elements are real I 
I (length 4). I l __________ . _____________________________________________________________________ J 



The following illustration shows the application of strength reduction to the loop. 

(1) 

1=3 
J = 1 
Tl=I*4 

--. , 

Y T2 = J * 12 
T3 = Tl + T2 
A = X (s T3 
J = J + 1 
IF (J s. 3) GOTOY 

I 

Eliminate 
Multiplicative 
Text from Loo p 

(2) 

.. 
.. 
.. 

1=3 
J = 1 
Tl=I*4 
M = J * 12 

... 

-. 
Y T3 = T1 + M 

A = X (s T3 
M = M + 12 
IF (M ~ 36) GOTOY 

I 

Eliminate 
Additive 
Text from Loo 

(3) 

. ... 

. . . . 
1=3 
J = 1 
Tl=I*4 
M = J * 12 
N = 36 + T1 
P=Tl +M 

p ... 

t r 

Y A = X (s P 
P = P + 12 
IF (P s. N) GOTOY 

I 
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APPENDIX E: ADDRESS COMPUTATION FOR ARRAY ELEMENTS 

Data references in the form of 
subscripted variable expressions in FORTRAN 
are converted into object code that 
includes address arithmetic and indexed 
references to main storage addresses. 
Since the conversion involves all phases of 
the compiler, a summary of th~ method is 
given here. 

Consider an array A of n dimensions 
whose element length is L, and whose 
dimensions are Dl,' D2, D3, •••• Dn. If such 
an array is assigned main storage starting 
at the address Pll, then the element A(Jl, 
J2, J3, ••• ,Jn) is located at: 

P 

1·~i.~·J it 
,/' . 
~ P11 + (Jl-1)*L + (J2-1)*Dl*L + 

(J3-1)*Dl*D2*L + ••• + (In-l)*D1*D2*D3* 
••• *D (n-l> *L 

This may be expressed as: 

P = POO + J1*L + J2*(D1*L) + J3*(D1*D2*L) 
+ ••• + In*(D1*D2*D3* ••• *D(n-1)*L) 

where: 

POO Pl1 - (L+D1*L + D1*D2*L + ••• + 
Dl*D2* .:. *D(n-1)*L) 

For fixed dimensioned arrays, the 
quantities Dl*L, Dl*D2*L, D1*D2*D3*L, 
, which are referred to as dimension 
factors, are computed at compile time. The 
sum of these quantities, which is referred 
to as the span of the array, is also 
computed at compile time. (Phase 15 
assigns to an array a relative address 
equal to its actual relative address minus 
the span of the array.) 

In the object code, P is finally formed 
as the sum of a base register, an index 
register, and-a displacement. The phase 15 
segment CORAL assoc~ates an address 
constant with each fixed dimensioned array 
such that Pa~POO~Pa+4095, where Pa is the 
address inserted into the address constant 
at program fetch time. The effective 
address is then formed using a base 
register containing the address constant, a 
displacement equal to POO - Pa, and an 
index register, which contains the result 
of a computation of the form: 
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eee 

L 2,Jl \ 
~~~~< 

SLL t2, log2L 

L 1,J2 

M O,L*Dl 

AR 2,1 

L 1,J3 

M 0,Dl*D2*L 

AR 2,1 

L 1,Jn 

M 0,D1*D2* ••• *D(n-l) 

AR 2,1 

Absorption of Constants in Subscript 
Expressions 

Subscript expressions may include 
constant parts whose contribution to the 
final effective address is computed at 
compile time. For example, 

B(I-2,J+4,3*5-(L+7)-6) 

would usually be treated in such a way that 
the effect of the 2, the 4, and the 6 would 
be absorbed into the displacement at 
compile time. 

Consider an example of the form 

A(Jl+Kl, J2+K2, ••• , In+Kn) , 

where: 

A is a fixed dimensioned array 
Kl, K2, ••• , Kn are integer constants 



Phase 15 will insert the quantity 

Kl*L + K2*(Dl*L) + K3*(Dl*D2*L) + 
+ Kn(Dl*D2* ••• *D(n-l)*L) 

into the displacem~nt (DP) field of the 
corresponding subscript or load address 
text entry. The constants will not 
otherwise be included in the subscript 
expression. When phase 25 generates 
machine code, the contents of the DP field 
are added to the displacement. To ensure 
that the resultant expression lies within 
the range of 0 to 4095, phase 20 performs a 
check. If the result is not within the 
range, a dictionary entry is reserved for 
the result of the addition, and a suitable 

add text entry is inserted to alter the 
index register immediately before the 
reference. 

When an array is used as an argument, 
the location of its first element, Pll, is 
passed in the parameter list. The prologue 
of the called subroutine contains machine 
code to compute the corresponding POO 
location. When an array has variable 
dimensions, no constant absorption takes 
place and the dimension factors are 
computed for each reference to the array. 
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The FORTRAN (H) compiler is structured 
in a planned overlay fashion. A planned 
overlay structure is a single load module, 
created by the linkage editor in response 
to overlay control statements. These 
statements, a description of the planned 
overlay structure, and instructions in 
specifying such a program structure are 
presented in the publication !:§tL§.y§.:!:;g!!!~l§'Q 
QQer~ti~~§.y.§.te~~_Li~kag~~ditor. The 
processing performed by the linkage editor 
in response to overlay control statements 
is described in the publication IBM 
System/360 qQerati~g_£yst~_~~g~~gg 
EditQ~L_PrQg~am_~Qgic_~~~ua!. 

The compiler's planned overlay structure 
consists of 13 segments, one of which is 
the root. The root segment contains the 
FSD and includes the processing units 
(e.g., the compile-time input/output 
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Figure 55. Compiler Overlay Structure 
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routines) and data areas (e.g., 
communication region) that are used by two 
or more phases. The root segment remains 
in main storage throughout the execution of 
the compiler. 

Each of the remaining 12 segments 
constitutes a phase or a major portion of a 
phase. Phase segments are overlaid as 
compiler processing requires the services 
of another segment. 

Figure 55 illustrates the compiler's 
planned overlay structure. In the 
illustration, each segment is identified by 
a number. Segments that originate from the 
same horizontal line overlay each other as 
needed. The illustration also indicates 
the approximate size (in bytes) of each 
segment. 
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The longest path1 of this structure is 
formed by segments 1, ~, 7, and 10 because, 
when they are in main storage, the compiler 
requires approximately 81,000 bytes. Thus, 
the minimum main storage requirement for 
the compiler is approximately 89,000 bytes. 

The linkage editor assigns the 
relocatable origin of the root segment (the 
origin of the compiler) at O. The 
relocatable origin of each segment is 
determined by summing the length of all 
segments in the path. For example, the 
origin of segment 10 is equal to the length 
of segment 1 plus the length of segment 4 
plus the length of segment 7. 

The segments that constitute each phase 
of the compiler are out~ined in Table 32. 
The remainder of this appendix is devoted 
to a discussion of the segments of the 
compiler's planned overlay structure. 

Table 32. Phases and Their Segments 
r--------T--------------------------------, 
I Phase ISegment(s) Constituting Phase I 
~--------+--------------------------------~ 
IPhase 10lSegment 2 I 
IXREF ISegment 3 I 
IPhase 151Segments 4, 5, 6 I 
IPhase 20lSegments 4, 7, 8, 9, 10, 11 I 
IPhase 251Segment 13 I 
IPhase 30lSegment 12 I 
~--------i--------------------------------~ 
I~ Segment 4 is loaded whenever I 
Iphases 15, 20, or 30 are loaded. It I 
Icontains data areas used by 15 and 20. I L _________________________________________ J 

Segment 1: This segment is the root 
segment of the compiler's planned overlay 
structure. Segment 1 is the FSD. It has a 
relocatable origin at 0 and is not overlaid 
by other compiler phases. The composition 
of segment 1 is illustrated in Table 33. 

§ggmgnt 2: This segment is phase 10. The 
origin of the segment is immediately 
following segment 1. At the completion of 
phase 10 operation, segment 2 is overlaid 
by segment 3 if the XREF option was chosen 
or by segment 4 if the option was not 
chosen. The composition of segment 2 is 
illustrated in Table 34. 

1A path consists of a segment, all segments 
between it and the root segment, plus the 
root segment. 

Table 33. Segment 1 Composition 
r---------------T-------------------------, 
IControl sectionlEntry Point(s) I 
~---------------+-------------------------~ 
IEKATB IEKATB 
IEKAAOl 
IEKAA02 
ADCON-IEKAAD 
PUTOUT-IEKAPT 
IEKATM 

DCLIST-IEKTDC 
AFIXPI-IEKAFP 
IEKAAOO 

IEKFIOCS 
IEKFCOMH 
IEKTLOAD 

ERCOM-IEKAER 
IIEKAAA 

PAGEHEAD 

PUTOUT 
PHAZSS, PHASB, TST,PHASS, 

TSP,TOUT,TIMERC 
IEKTDC 
FIXPI,AFIXPI,FIXPI# 
IEKAGC,ENDFILE,IEKAA9, 

IEKIORTN 
FIOCS#,FIOCS 
IBCOM#,IBCOM 
IEKUSD,ESD,TXT,IEKTXT, 

RLD,IEKURL,IEND,IEKUND 

L _______________ i ________________________ _ 

Table 34. Segment 2 Composition 
r---------------T-------------------------, 
Icontrol Section I Entry Point(s) I 
~---------------+-------------------------~ 
IEKAINIT 
STALL-IEKGST 
XSUBPG-IEKCSR 
LA.BTLU- IEKCLT 
XARITH-IEKCAR 
DSPTCH-IEKCDP 
XIOPST-IEKDIO 
GETCD-IEKCGC 
CSORN-IEKCCR 

XTNDED-IEKCTN 
IEKKOS 
XIOOP-IEKCIO 
PUTX-IEKCPX 
XDATYP-IEKCDT 
GETWD-IEKCGW 
XCLASS-IEKDCL 
FORMAT-IEKTFM 
XSPECS-IEKCSP 
XGO-IEKCGO 
XDO-IEKCDO 
PH10-IEKCAA 
IEKXRS 

IEKAINIT 
IEKGST 
IEKCSR 
IEKCLT 
IEKCAR 
IEKCDP,IEKCIN 
IEKDIO 
IEKAREAD 
IEKCCR,IEKCS3,IEKCS1, 

IEKCS2,IEKCLC 
IEKCTN 
IEKKOS 
IEKCIO 
IEKCPX 
IEKCDT 

IEKDCL 
IEKTFM 
IEKCSP 
IEKCGO 
IEKCDO 

L _______________ i ________________________ _ 

Seg~g~i_~: This segment ~ontains 
subroutine XREF-IEKXRF. Its origin is 
immediately following segment 1. If the 
XREF option is chosen, segment 3 overlays 
segment 2. If the XREF option is not 
selected, segment 3 is not used. and segment 
2 is overlaid by segment 4. 
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segm~nt~: This segment is considered a 
portion of both phases 15 and 20. It 
contains data areas used by both phases. 
The origin of segment 4 is immediately 
following segment 1. Segment 4 is overlaid 
by segment 13. The composition of segment 
4 is illustrated in Table 35. 

Table 35. Segment 4 Composition 
r---------------T-------------------------, 
IControl sectionlEntry Pointls) I 
~---------------t-------------------------~ 
ICMAJOR-IEKJA2 I I 
IRMAJOR-IEKJA4 I I L _______________ ~ _________________________ J 

§~gm~!!:!::_~: This segment is a portion of 
phase 15. It contains subroutines that 
implement t.he PHAZ15 functions of that 
phase which are arithmetic translation, 
text blocking, and information gathering. 
The origin of segment 5 is immediately 
following segment 4. Segment 5 is overlaid 
by segment 6. The composition of segment 5 
is illustrated in Table 36. 

Table 36. Segment 5 Composition 
r---------------T-------------------------, 
IControl sectionlEntry Point(s) I 
~---------------t-------------------------~ 
IEKLTB 
LOOKER-IEKLOK 
GENRTN-IEKJGR 
FUNRDY-IEKJFU 
CNSTCV-IEKKCN 
OP1CHK-IEKKOP 
SUBMULT-IEKKSM 
PHAZ15-IEKJA 
BLTNFN-IEKJBF 
STTEST-IEKKST 
RELOPS-IEKKRE 
FINISH-IEKJFI 
DFUNCT-IEKJDF 
MATE-IEKLMA 
ANDOR-IEKJAN 
CPLTST-IEKJCP 
UNARY-IEKKUN 
DUMP15-IEKLER 
PAREN-IEKKPA 
GENER-IEKLGN 
ALTRAN-IEKJAL 
TXTLAB-IEKLAB 
TXTREG-IEKLRG 
SUBADD-IEKKSA 
PH15-IEKJA1 
IEKJA3 

IEKJGR 
IEKJFU 
IEKKCN 
IEKKOP,IEKKNG 
IEKKSM 
IEKJA 
IEKJBF 
IEKKST 
IEKKRE 
IEKJFI 
IEKJDF,IEKKPR 
IEKLMA 
IEKJAN,IEKKNO 
IEKJCP,IEKJMO 
IEKKUN,IEKKSW,IEKJEX 
IEKLER 
IEKKPA 
IEKLGN 
IEKJAL 
IEKLAB 
IEKLRG 
IEKKSA 

L _______________ ~ _________________________ J 
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§gg~~!!!_£: This segment is a portion of 
phase 15. It contains the subroutines that 
implement the CORAL functions of the phase. 
The origin of segment 6 is immediately 
following segment 4. Segment 6 overlays 
segment 5 and is overlaid by segment 7. 
The composition of segment 6 is illustrated 
in Table 37. 

Table 37. Segment 6 Composition 
r---------------T-------------------------, 
IControl SectionlEntry Point(s) I 
~---------------+-------------------------~ 
IDFILE-IEKTDF IIEKTDF I 
INLIST-IEKTNL IIEKTNL I 
ICORAL-IEKGCR IIEKGCR I 
INDATA-IEKGDA IIEKGDA I 
IEQVAR-IEKGEV IIEKGEV I 
ICMSIZE-IEKGC2 IIEKGCZ I 
IDATOUT-IEKTDT IIEKTDT I 
IIEKGA1 I I L _______________ ~ _________________________ J 

segment 7: This segment is a portion of 
phase 20. It contains the controlling 
subroutine of that phase, the loop 
selection routine, and a number of 
frequently used utility subroutines. The 
origin of segment 7 is immediately 
following segment 4. Segment 7 overlays 
segment 6. The composition of segment 7 is 
illustrated in Table 38. 

Table 38. Segment 7 Composition 
r---------------T-------------------------, 
IControl sectionlEntry Point(s) I 
~---------------t-------------------------~ 
I LPSEL-IEKPLS IIEKPLS I 
IIEKARW I I 
ITARGET-IEKPT IIEKPT I 
IGETDIK-IEKPGK IIEKPGK,IEKPGC,IEKPIV, I 
I IIEKPFT,IEKPOV I 
IIEKPOP I I L _______________ ~ _________________________ J 

Segment 8: This segment is a portion of 
phase 20. It consists of the subroutines 
that determine (1) the back dominator, back 
target, and loop number of each source 
module block, and (2) the busy-on-exit 
data. Segment 8 is executed only if the 
OPT=2 path through phase 20 is followed. 



The segment is executed only once and is 
overlaid by segment 9. The origin of 
segment 8 is immediately following segment 
7. The composition of segment 8 is 
illustrated in Table 39. 

Table 39. Segment 8 Composition 
r---------------T-------------------------, 
IControl SectionlEntry Point(s) I 
~---------------+-------------------------~ 
ISRPRIZ-IEKQAA IIEKQAA,IEKQAB I 
I TOPO-IEKPO IIEKPO I 
IBAKT-IEKPB IIEKPB I 
IBIZX-IEKPZ IIEKPZ I 
IIEKPBL I I L _______________ ~ _________________________ J 

Segment 9: This segment is a portion of 
phase 20. It contains subroutines that 
perform common expression elimination and 
strength reduction as well as the major 
portion of the utility subroutines 'used 
during text optimization. Segment 9 is 
executed only if the OPT=2 path through 
phase 20 is specified. The origin of 
segment 9 is immediately following segment 
7. During the course of optimization, 
segment 9 overlays segment 8 and is 
overlaid by segment 10 after all module 
loops have been text-optimized. The 
composition of segment 9 is illustrated in 
Table 40. 

Table 40. Segment 9 Composition 
r---------------T-------------------------, 
IControl Section I Entry Point(s) I 
~---------------f-------------------------~ 
I KORAN-IEKQKO IIEKQLO 
IWRITEX-IEKQWT IIEKQWT 
ICIRCLE-IEKQCL IIEKQCL,IEKQF 
IPERFOR-IEKQPF IIEKQPF 
I TYPLOC-IEKQTL IIEKQTL 
IXSCAN-IEKQXS IIEKQXS,IEKQYS,IEKQZS 
\XPELIM~IEKQXM \IEKQXM 
I MOVTEX-IEKQMT \.IEKQMT, IEKQDT 
\CLASIF-IEKQCF IIEKQCF,IEKQPX,IEKQMF 
IBACMOV-IEKQBM IIEKQBM 
IREDUCE-IEKQSR IIEKQSR 
\SUBSUM-IEKQSM \IEKQSM L _______________ ~ _________________________ J 

§~ment 10: This segment is a portion of 
phase 20. It contains full register 
assignment subroutines, the utility 
subroutines used by them, and the 
subroutine that calculates the size of each 
text: block and determines which text blocks 
can be branched to via RX-format branch 
instructions. Segment 10 is executed in 
the optimized paths through phase 20. The 
origin of segment 10 is immediately 
following segment 7. The composition of 
segment 10 is illustrated in Table 41. 

Table 41. Segment 10 Composition 
r---------------T-------------------------, 
\Control section I Entry Point(s) I 
~---------------f-------------------------i 
BLS-IEKSBS IEKSBS 
CXIMAG-IEKRCI IEKRCI 
BKPAS-IEKRBP IEKRBP 
GLOBAS-IEKRGB IEKRGB 
FWDPS1-IEKRFl IEKRFl 
LOC-IEKRLl 
FCLT50-IEKRFL IEKRFL,IEKRRL,IEKRTF 
STXTR-IEKRSX IEKRSX 
FWDPAS-IEKRFP IEKRFP 
SEARCH-IEKRS IEKRS 
REGAS-IEKRRG IEKRRG 
FREE-IEKRFR IEKRFR 

IBKDMP-IEKRBK IEKRBK L _______________ ~ ________________________ _ 

Segment 11: This segment is a portion of 
phase 20. It consists of the subroutines 
that perform basic register assignment. 
Segment 11 is executed only in the OPT=O 
path through phase 20. The origin of 
segment 11 is immediately following segment 
7. Segment 11 does not overlay any other 
segment in phase 20, nor is it overlaid by 
another segment in phase 20. The 
composition of segment 11 is illustrated in 
Table 42. 

Table 42. Segment 11 Composition 
r------~--------T-------------------------, 
IControl section I Entry Point(s) I 
~---------------+-------------------------i 
ISSTAT-IEKRSS IIEKRSS I 
ITALL-IEKRLL IIEKRLL \ 
ISPLRA-IEKRSL IIEKRSL I L _______________ ~ _________________________ J 
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segment 12: This segment is phase 30. The 
origin of sE~gment 12 is immediately 
following segment 4. Segments 4 and 12 
overlay segment 13, if errors are 
encountered during the processing of 
previous phases. The composition of 
segment 12 is illustrated in Table 43. 

Table 43. Segment 12 Composition 
r---------------T-------------------------, 
IControl SectionlEntry Point(s) I 
~---------------+-------------------------~ 
I MSGWRT-IEKP31 IIEKP31 I 
IIEKP30-IEKP30 I I L _______________ ~ _________________________ J 

Segm~nt_!l: This segment is phase 25. The 
origin of segment 13 is immediately 
following segment 1. segment 13 overlays 
segment 4, 7, and either 10 or 11: segment 
11 is used for OPT=O only; segment 10 is 
used for OP1:1,2 only. The composition of 
segment 13 is illustrated in Table 44. 
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Table 44. Segment 13 Composition 
r---------------T-------------------------, 
IControl sectionlEntry Point(s) I 
~---------------+-------------------------~ 
MAINGN2-IEKVM2 IEKVM2 
PACKER-IEKTPK IEKTPK 
LABEL-IEKTLB IEKTLB 
RETURN-IEKTRN IEKTRN 
FNCALL-IEKVFN IEKVFN 
GOTOKK-IEKWKK IEKWKK 
LISTER-IEKTLS IEKTLS 
STOPPR-IEKTSR IEKTSR 
ENTRY-IEKTEN IEKTEN 
CGEN-IEKWCN 
BRLGL-IEKVBL 
IOSUB-IEKTIS 
PROLOG-IEKTPR 
MAINGN-IEKTA 
TENTXT-IEKVTN 
IOSUB2-IEKTIO 
END-IEKUEN 
EPILOG-IEKTEP 
IEKGMP 
ADMDGN-IEKVAD 
TSTSET-IEKVTS 
PLSGEN-IEKVPL 
SUBGEN-IEKVSU 
UNRGEN-IEKVUN 
BITNFP-IEKVFP 
FAZ25-IEKP25 

IEKVBL 
IEKTIS 
IEKTPR 
IEKTA 
IEKV'I'N 
IEKTIO 
IEKUEN 
IEKTEP 

IEKVAD 
IEKVTS 
IEKVPL 
IEKVSU 
IEKVUN 
IEKVFP 

L _______________ ~ ________________________ _ 



The messages produced by the compiler 
are explained in the publication IBM 
System/360 Operating System: FORTRAN IV (G 
and H) Programmer's Guide. Each message is 
identified by an associated number. The 
following table associates a message number 
with the phase and subroutine in which the 
corresponding message is generated. 

r---------T----------------T--------------, 
I IRoutine in WhichlPhase in Which I 
I Message IMessage Number IMessage Number I 
I Number lIS Generated lIs Generated I 
~---------+----------------+--------------~ 
I IEK001I IIEKP30 I PHASE 30 I 
~---------+----------------+--------------~ 

IEK002I XCLASS-IEKDCL 

IEK003I XARITH-IEKCAR 

IEK005I XARITH-IEKCAR 

IEK006I XARITH-IEKCAR, 
LABTLU-IEKCLT, 
DSPTCH-IEKCDP, 
XIOOP-IEKCIO, 
XCLASS-IEKDCL 

IEK007I XARITH-IEKCAR 

IEK008I CSORN-IEKCCR 

IEK009I CSORN-IEKCCR 

IEK010I CSORN-IEKCCR 

IEKOllI XARITH-IEKCAR 

IEK012I CSORN-IEKCCR# 

IEK013I XARITH-IEKCAR, 
PUTX-IEKCPX, 
CSORN-IEKCCR, 
XCLASS-IEKDCL 

IEK014I XDATYP-IEKCDT, 
XSPECS-IEKCSP 

IEK015I XARITH-IEKCAR 

IEK016I XGO-IEKCGO 

IEK017I XGO-IEKCGO 

IEK019I XGO-IEKCGO 

IEK020I XGO-IEKCGO 

IEK021I XGO-IEKCGO 

PHASE 10 

L _________ ~ ________________ ~ _____________ _ 

APPENDIX G: DIAGNOSTIC MESSAGES 

As part of its processing of errors, 
whenever the compiler encounters an error 
that is serious enough to cause deletion of 
a compilation, it prints out: COMPILATION 
DELETED. (For a more detailed explanation, 
refer to Appendix D of the aforementioned 
publication.) 

r---------T----------------T--------------, 
I IRoutine in WhichlPhase in Which I 
I Message IMessage Number IMessage Number I 
I Number lIs Generated lIS Generated I 
~---------+----------------+--------------~ 

IEK022I XGO-IEKCGO I 

IEK023I XTNDED-IEKCTN 

IEK024I XTNDED-IEKCTN 

IEK025I XTNDED-IEKCTN 

IEK026I XTNDED-IEKCTN 

IEK027I XIOPST-IEKDIO 

IEK028I XIOPST-IEKDIO 

IEK030I XDO-IEKCDO 

IEK031I XDO-IEKCDO 

IEK034I DSPTCH-IEKCDP 

IEK035I DSPTCH-IEKCDP 

IEK036I DSPTCH-IEKCDP 
PHASE 10 

IEK0391 XTNDED-IEKCTN 

IEK0401 XCLASS-IEKDCL 

IEK047I XARITH-IEKCAR, 
XDATYP-IEKCDT 

IEK0501 XARITH-IEKCAR 

IEK0521 DSPTCH-IEKCDP 

IEK0531 XARITH-IEKCAR, 
DSPTCH-IEKCDP 

IEK0561 XSUBPG-IEKCSR 

IEK057I XSUBPG-IEKCSR 

IEK0581 XSUBPG-IEKCSR 

IEK059I XSUBPG-IEKCSR _________ ~ ________________ ~ ______________ J 
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r---------T----------------T--------------, 
I IRoutine in WhichlPhase in Whichl 
I Message IMessage Number IMessage Number I 
I Number lIs Generated lIs Generated I 
~---------+----------------+--------------i 

IEK060I XARITH··IEKCAR, 
DSPTCH··IEKCDP 

IEK061I STALL-IEKGST 

IEK062I XSPECS·· IEKCSP 
STALL-IEKGST 

IEK064I XTNDED··IEKCTN 

IEK065I XTNDED·· I EKCTN 

IEK066I XTNDED-IEKCTN 

IEK067I XTNDED·· I EKCTN 

IEK069I XSPECS··IEKCSP 

IEK070I XSPECS··IEKCSP 

IEK072I XSPECS··IEKCSP 
PHASE 10 

IEK073I XSPECS-IEKCSP 

IEK074I XSPECS··IEKCSP 

IEK075I XSPECS-IEKCSP 

IEK076I IXTNDED-' IEKCTN 
I 

IEK077I I XTNDED-' IEKCTN 
I 

IEK078I IXTNDED-IEKCTN 
I 

IEK079I I XTNDED·· IEKCTN 
I 

IEK080I I XTNDED-' IEKCTN 
I 

IEK081I XTNDED-' IEKCTN 

IEK082I XTNDED-' IEKCTN 

IEK083I XTNDED-' IEKCTN 

IEK084I XTNDED-IEKCTN 

IEK086I XSPECS-IEKCSP 

IEK087I XSPECS-IEKCSP 

IEK088I XSPECS-· IEKCSP 

IEK090I DSPTCH-IEKCDP 

IEK091I DSPTCH·· IEKCDP 

IEK092I XDATYp·· IEKCDT 

IEK093I XDATYP-IEKCDT 

IEK094I XDATyp··IEKCDT _________ ~ ________________ L ______________ 
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r---------T----------------T--------------, 
I IRoutine in WhichlPhase in Whichl 
I Message IMessage Number IMessage Number I 
I Number lIs Generated lIs Generated I 
~---------t----------------+--------------i 

I 
IEK095I XDATYP-IEKCDT 

IEK096I XDATYP-IEKCDT 

IEK097I XTNDED-IEKCTN 

IEK098I XTNDED-IEKCTN 

IEK099I XTNDED-IEKCTN 

IEK100I XTNDED-IEKCTN 

IEK101I XDO-IEKCDO 

IEK102I XIOPST-IEKDIO 

IEK104I XIOPST-IEKDIO 

IEK109I XIOPST-IEKDIO 

IEK110I XIOPST-IEKDIO 

IEK111I XIOPST-IEKDIO 
PHASE 10 

IEKl12I XGO-IEKCGO, 
XSPECS-IEKCSP 

IEKl13I XIOPST-IEKDIO 

IEKl15I XIOPST-IEKDIO 

IEKl16I XDO-IEKCDO 

IEKl17I DSPTCH-IEKCDP 

IEK120I DSPTCH-IEKCDP 

IEK121I XDATYP-IEKCDT 

IEK122I XDATYP-IEKCDT 

IEK123I XDATYP-IEKCDT 

IEK124I XDATYP-IEKCDT 

IEK125I XDATYP-IEKCDT 

IEK129I XDATYP-IEKCDT 

IEK132I XDATYP-IEKCDT 

IEK133I XDO-IEKCDO 

IEK134I XDO-IEKCDO 

IEK135I XDO-IEKCDO 

IEK136I XDO-IEKCDO 

IEK137I XDO-IEKCDO 

IEK138I XDO-IEKCDO 
---------~----------------~--------------



r---------T----------------T--------------, 
I IRoutine in WhichlPhase in Which I 
I Message IMessage Number IMessage Number I 
I Number lIs Generated lIs Generated I 
~--------+----------------+--------------~ 

IEK139I DSPTCH-IEKCDP, 

IEK140I 

IEK141I 

IEK143I 

IEK144"I 

IEK145I 

IEK146I 

IEK141I 

IEK148I 

IEK149I 

IEK150I 

IEK151I 

IEK152I 

IEK153I 

IEK156I 

IEK151I 

IEK158I 

IEK159I 

IEK160I 

IEK161I 

IEK163I 

IEK164I 

XSPECS-IEKCSP, 
XDATYP-IEKCDT, 
XTNDED-IEKCTN 

DSPTCH-IEKCDP, 
XIOPST-IEKDIO 

XIOPST-IEKDIO 

DSPTCH-IEKCDP 

DSPTCH-IEKCDP 

DSPTCH-IEKCDP 

DSPTCH-IEKCDP 

DSPTCH-IEKCDP 

XSPECS-IEKCSP 

XIOPST-IEKDIO 

XSPECS-IEKCSP 

XSPECS-IEKCSP 

XSUBPG-IEKCSR 

XARITH-IEKCAR 

XIOOP-IEKCIO 

XARITH-IEKCAR 

XDO-IEKCDO 

XIOPST-IEKDIO 

XIOOP-IEKCIO, 
XDO-IEKCDO 

XIOOP-IEKCIO 

XDO-IEKCDO, 
XARITH-IEKCAR 

XARITH-IEKCAR, 
XDO-IEKCDO, 
XIOOP-IEKCIO 

I 
IEK165I XIOOP-IEKCIO I 

I 
IEK166I XIOOP-IEKCIO I 

I 
IEK161I XARITH-IEKCAR, I 

XSPECS-IEKCSP, I 
XIOPST-IEKDIO, I 
DSPTCH-IEKCDP, I 
XSUBPG-IEKCSR, I 

I XDO-IE~CDO I 

PHASE 10 

L _________ ~ ________________ ~ _____________ _ 

r---------T----------------T--------------, 
I IRoutine in WhichlPhase in Which I 
I Message IMessage Number IMessage Number I 
I Number lIs Generated lIs Generated I 
~---------+----------------+--------------~ 
I IEK168I XSUBPG-IEKCSR 
I 
I IEK169I XIOOP-IEKCIO 

IEK110I XIOOP-IEKCIO 

IEK171I XSUBPG-IEKCSR 

IEK116I XDO-IEKCDO 

IEK192I XGO-IEKCGO, 
XCLASS-IEKDCL 

IEK193I XCLASS-IEKDCL 

IE~K194I XDATYP-IEKCDT 

IEK191I XIOPST-IEKDIO 

IEK199I XSUBPG-IEKCSR 

IEK200I XARITH-IEKCAR 

IEK202I XDATYP-IEKCDT, 
XSPECS-IEKCSP 

IEK203I DSPTCH-IEKCDP 

IEK204I XIOPST-IEKDIO 

IEK205I XGO-IEKCGO 

IEK206I XARITH-IEKCAR 
PHASE 10 

IEK201I I DSPTCH-IEKCDP 

IEK208I DSPTCH-IEKCDP 

IEK209I XDATYP-IEKCDT 

IEK211I CSORN-IEKCCR 

IEK212I XIOPST-IEKDIO 

IEK224I XCLASS- IEKDCL, 
DSPTCH-IEKCDP 

IEK225I DSPTCH-IEKCDP 

IEK226I CSORN-IEKCCR 

IEK229I XARITH-IEKCAR 
~---------+----------------+--------------~ 
I IEK302I ISTALL-IEKGST I I 
I I I I 
I IEK303I ISTALL-IEKGST I I 
I I I PHASE 10 I 
I IEK304I ISTALL-IEKGST I (STALL-IEKGST) I 
I I I and I 
I IEK306I ISTALL-IEKGST I PHASE 15 I 
I I I (CORAL) I 
I IEK301I I CORAL-IEKGCR I I L _________ ~ ________________ ~ ______________ J 
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r---------T----------------T--------------, 
I IRoutine in Which I Phase in Which I 
I Message IMessage Number IMessage Number I 
I Number lIS Generated lIs Generated I 
~---------+----------------+--------------~ 

IEK308I STALL-IEKGST I 
I 

IEK310I STALL-' I EKGST 

IEK312I STALL-' IEKGST 

IEK314I STALL-IEKGST 

IEK31SI STALL-IEKGST 

IEK317I STALL-·IEKGST 

IEK318I NDATA-IEKGDA 

IEK319I NDATA-IEKGDA 
I 

IEK320I NDATA-IEKGDA 

IEK322I STALL-IEKGST 

IEK323I STALL-IEKGST 

IEK332I STALL-IEKGST 
I 

IEK334I STALL-IEKGST I 
I 

IEK3S0I NDATA-IEKGDA I 
I 

IEK3S2I NDATA-IEKGDA I 
I 

IEK3S3I CORAL-IEKGCR I 
I 

IEK3SSI CMSIZE-IEKGCZ I 
I 

IEK3S6I STALL-IEKGST I 

PHASE 10 
(STALt.-IEKGST) 

and 
PHASE 15 
<CORAL) 

~---------t----------------t--------------~ 
I IEK402I IIEKFIOCS I I 
I I I I 
I IEK403I IIEKFIOCS I FSD I 
I I I I 
I IEK404I IIEKFIOCS I I 
I I I I 
I IEK410I IIEKAINIT I I 
~---------+----------------+--------------~ 

IEKSOOI BLTNFN-IEKJBF 
DFUNCT-IEKJDF 

IEKS01I DFUNCT-IEKJDF, 
UNARY-IEKKUN 
(EXPON) 

IEKS02I UNARY-IEKKUN 
(EXPON) 

IEKS03I l\.LTRAN·-IEKJAL 

IEKS04I UNARY-IEKKUN 

IEKSOSI PHAZ1S-IEKJA 

IEKS06I ALTRAN--IEKJAL 

PHASE 15 
(PHAZ1S) 

_________ ~ ________________ ~ ______________ J 
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r---------T----------------T--------------, 
I IRoutine in WhichlPhase in Which I 
I Message IMessage Number IMessage Number I 
I Number lIs Generated lIs Generated I 
.---------t----------------t--------------i 

IEKS07I BLTNFN-IEKJBF 

IEKS08I BLTNFN-IEKJBF 

IEKS09I PHAZ1S-IEKJA 

IEKS10I ANDOR-IEKJAN 

IEKS12I FINISH-IEKJFI 

IEKS1SI RELOPS-IEKKRE 

IEKS16I FINISH-IEKJFI 

IEKS20I ALTRAN-IEKJAL 

IEKS21I ALTRAN-IEKJAL 

IEKS22I ALTRAN-IEKJAL 

IEKS23I ALTRAN-IEKJAL 

IEKS24I ALTRAN-IEKJAL 

IEKS2SI ALTRAN-IEKJAL 
RELOPS-IEKKRE 

IEKS29I DFUNCT-IEKJDF 
(IEKKPR) 

IEKS30I SUBADD-IEKKSA 

IEKS31I ALTRAN-IEKJAL 

IEKS41I DFUNCT-IEKJDF 

IEKS42I ALTRAN-IEKJAL 

IEKSSOI ALTRAN-IEKJAL, 
DFUNCT-IEKJDF 
(IEKKPR) 

IEKSS2I DFUNCT-IEKJDF 

IEKS70I GENER-IEKLGN, 
TXTLAB-IEKLAB, 
TXTREG-IEKLRG 

IEKS80I ALTRAN-IEKJAL, 
SUBMLT-IEKKSM, 
PHAZ1S-IEKJA, 
MATE-IEKLMA, 
FINISH-IEKJFI 

PHASE 15 
(PHAZ1S) 

.---------t----------------t--------------i 
I IEK600I ITOPO-IEKPO I I 
I I I PHASE 20 I 
I IEK610I ITOPO-IEKPO I I 
I I I I 
I IEK620I ITOPO-IEKPO I I l _________ ~ ________________ ~ ______________ J 



r---------T----------------T--------------, 
I IRoutine in WhichlPhase in Which \ 
I Message IMessage Number IMessage Number I 
I Number lIs Generated lIs Generated I 
~---------+----------------+--------------~ 

IEK630I TOPO-IEKPO I 
I 

IEK640I GETDIK-IEKPGK I 
I PHASE 20 

IEK650I GETDIK-IEKPGK I 
I 

IEK660I RELCOR-IEKRFL I 
I 

IEK661I FREE-IEKRFR I 
I 

IEK662I FWDPS1-IEKRF1 I 
I 

IEK670I BAKT-IEKPB I 
I 

IEK671I BIZX-IEKPZ I 
~---------+----------------+--------------~ 

IEK710I IEKTFM 

IEK720I IEKTFM 

IEK730I IEKTFM 
PHASE 10 

IEK740I IEKTFM 

IEK750I IEKTFM 

IEK760I IEKTFM 

IEK770I IEKTFM 
~---------+----------------+--------------~ 
I IEK800I IMAINGN-IEKTA, I PHASE 25 I 
I I TSTSET-IEKVTS, I I 
I I ADMDGN-IEKVAD I I 
~---------+----------------+--------------~ 
I IEK1000IIIEKP30 \ PHASE 30 I L _________ ~ ________________ ~ ______________ J 
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Included in the FORTRAN IV (H) compiler 
are two optional facilities which provide 
output that can be used to analyze compiler 
operation and to diagnose compiler 
malfunction. These two facilities are 
TRACE and DUMP. 

TRACE 

The TRACE facility can be used to trace 
the creation of and the modifications made 
to the information table and intermediate 
text, and to provide various other types of 
diagnostic information. This facility is 
activated by the inclusion of the TRACE 
keyword parameter in the PARM field of the 
EXEC statement used to invoke the compiler. 
The format of this parameter is: 

TRACE=value 

where: 

value may be either: (1) any QQ~ of 
the basic keyword values that appear 
in Table 45, or (2) any value that is 
formed by adding two or more of these 
basic keyword values. 

The type of diagnostic information to be 
provided by the compiler for a given 
compilation or batch of compilations is 
determined according to the value specified 
for the TRACE keyword. Table 45 defines 
the type of diagnostic information produced 
for each of the basic keyword values for 
the TRACE keyword. If one of these values 
is specified, the corresponding information 
is provided by the compiler. For example, 
if the basic keyword value of 4 is 
specified, the compiler generates PHAZ15 
diagnostic information. 

If the value given to the TRACE keyword 
is the sum of two or more basic keyword 
values, then the compiler will produce the 
type of information that corresponds to 
each basic keyword value that was added to 
form that value. For example, if the value 
20 (the sum of basic keyword values 4 and 
16) is specified, the compiler will 
generate both PHAZ15 diagnostic information 
and Phase 20 diagnostic information. 
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Table 45. Basic TRACE Keyword Values and 
Output Produced 

r-------T---------------------------------, 
IBasic I I 
I Keyword I Output Produced I 
IValues I I 
~-------+---------------------------------~ 
I 1 IPhase 10 diagnostic information I 
~-------+---------------------------------~ 
I 4 IPHAZ15 diagnostic information I 
~-------+---------------------------------~ 
1 16 IPhase 20 diagnostic information 1 
~-------+---------------------------------~ 

64 Printout of: 

1. Information table and 
intermediate text as they 
appear before the execution 
of STALL in Phase 10. 

2. Information table as it 
appears after the execution 
of STALL in Phase 10. 

3. Intermediate text as it 
appears after the execution 
of PHAZ15 in Phase 15. 

4. Information table as it 
appears after the execution 
of CORAL in Phase 15. 

5. Information table and 
intermediate text as it 
appears after the execution 
of Phase 20. 

~-------+---------------------------------~ 
I 128 IBlock size information for each 1 
1 Itext block (Phase 20) I 
~-------+---------------------------------~ 
1 256 IDiagnostic information from the 1 
I Iregister assignment routines I 
1 I (Phase 20) I 
~-------+---------------------------------~ 1 512 IDiagnostic information from the I 
I Itext optimization routines (Phasel 
I 120) I 
~-------+---------------------------------~ 
1 1024 IBusy-on-exit information for eachl 
1 Itext block (Phase 20) I 
~-------+---------------------------------~ 
I 2048 IAdditional diagnostic information 1 
I Ifrom the register assignment I 
I Iroutines (Phase 20) 1 
~-------+---------------------------------~ 
I 4096 IPrintout of intermediate text andl 
I linformation table before and I 
I lafter the execution of Phase 20 I L _______ ~ _________________________________ J 



DUMP 

The dump facility, if activated, will 
cause abnormal termination of compiler 
processing if a program interrupt occurs 
during compilation. It will also cause the 
main storage areas occupied by the 
compiler, as well as any associated data 
and system control blocks to be recorded on 
an external storage device. The dump 
facility is activated by including in the 
compile step of the job: (1) the word DUMP 

as a parameter in the PARM field of the 
EXEC statement, and (2) a SYSABEND data 
definition (DD) statement. 

Note: If the DUMP parameter is specified 
but the SYSABEND DD statement is omitted, 
abnormal termination, accompanied by an 
indicative dump, will occur if a program 
interrupt is encountered. If a program 
interrupt occurs and the DUMP parameter is 
not specified, the current compilation will 
be deleted and the next compilation will be 
attempted. 
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APPENDIX I: FACILITIES USED BY THE COMPILER 

The following statement, built-in functions and bit-setting 
facilities are used by the compiler to produce more efficient object 
code and more efficient use of storage when compiling the compiler. To 
invoke those routines within the compiler which implement the facilities 
requires the inclusion of an additional option to the compiler. The 
option as specified below is coded: 

PARM.procstep=( ••• ,XL, ••• ) 

(Note: The XL subparameter is not positional.) 

Failure to pass the XL option to the compiler will result in its failure 
to process these features as documented below. The STRUCTURE statement 
will be unrecognized and the remaining extensions will be considered as 
external functions. 

STRUCTURE STATEMENT 

r----------------------------------------------------------------------, 
IGENERAL FORM I 
~----------------------------------------------------------------------~ 
ISTRUCTURE//V11,V12,V13,···//V21,V22,V23,···//Vn1"Vn2,Vn3,· •• Vn n I 
I WHERE: V:1.1,VlI..2,V13, ••• V21.,V22,V23, ••• Vn n I 
I I 
I represent names of variables that will be equated to I 
I displacement values. If these variables are declared in a I 
I Type statement, this statement must precede the STRUCTURE I 
I statement. I 
~----------------------------------------------------------------------~ 
I Note: The // immediately following the word STRUCTURE may be omitted. I L ______________________________________________________________________ J 

The variables may be implicitly or explicitly declared as any type or 
length. They must not be dimensioned and must not appear in COMMON or 
EQUIVALENCE statements. A variable may appear more than once in 
STRUCTURE statements within a single program or subprogram provided it 
is given the same displacement by each program. 

If D is the name of a structured variable, it must always appear in 
an executable statement with a single subscript, e.g., 0(1). An 
expression such as 0(1) refers to a variable of the type specified for D 
which is located in main storage at the base address specified by the 
value of the subscript expression, I, plus a displacement equal to the 
total number of bytes in the length specification of all the variables 
preceding D in the STRUCTURE statement in which it appears. For the 
object program to execute successfully, it is essential that the value 
of the subscript plus the displacement always be an integral multiple of 
the length of the referenced field. Displacements may not exceed 255. 
The subscript expression must be declared as integer or logical. 

EXAMPLE: 
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I.OGI CAr..*1 
INTEGER 
STRUCTURE 

ADJ, MT 
CH, PTR 
CH, PTR//ADJ//CH, MT 



Here the STRUCTURE statement is used to define a 2-word structure 
where the high-order byte of each word is overlapped by a i-byte field. 

r-------T--------------------------T-------~---------------------------1 

I , I " I 
I I I l I L _______ .L __________________________ .l. ______ -____________________________ J 

ADJ 

-------------------~-----.... --------- -------------------~~~ ...... ------CH PTR 

If J contains a pointer to such a structure, its fields may be 
referenced as ADJ(J), CH(J), MT(J), and PTR(J). 

If a structured variable is used incorrectly the compiler may issue a 
diagnostic message. A complete list of the FORTRAN IV (H) compiler 
messages appears in the publication IBM System/360 Operating System: 
~~~~~gg~~g~codes, Form C28-663i. 

BUILT-IN FUNCTIONS 

r----------------------------------------------------------------------, 
I GENERAL FORM I 
~----------------------------------------------------------------------~ 
I I 
1·.·= ••• LAND(a,b)... I 
I I 
I WHERE: a, b mar be any i-byte, 2-byte, or 4-byte logical or integer I 
I express~on. I L ______________________________________________________________________ J 

The value of LAND is obtained by adding the individual bits of the 
arguments. The resulting value will be considered to be Logical*4 but 
may be used as an integer. 

r----------------------------------------------------------------------, 
IGENERAL FORM I 
~---------------------------------------.-------------------------------~ 
I I 
I ••• = ••• LOR ( a, b)... I 
I I 
I WHERE: a, b may be any i-byte, 2-byte, or 4-byte logical or integer I 
I express~on. I L _______________________________________ . _______________________________ J 

The value of LOR is obtained by oring the individual bits of the 
arguments. The resulting value will be considered to be Logical*4 but 
may be used as an integer. 
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r----------------------------------------------------------------------, 
IGENERAL FORM I 
~----------------------------------------------------------------------~ 
I I 
I ••• =: ••• LXOR ( a , b)... I 
I I 
I WHERE: a~ b mar be any i-byte, 2-byte, or 4-byte logical or integer I 
I express1on. I L ______________________________________________________________________ J 

The value of LXOR is obtained by exclusive oring the individual bits 
of the arguments. The resulting value will be considered to be 
Logical*4 but may be used as an integer. 

r----------------------------------------------------------------------, 
I GENERAL FORM I 
~----------------------------------------------------------------------~ 
I I 
1···=···LCOMPL(a) I 
I I 
I WHERE: a may be any i-byte, 2-byte, or 4-byte logical or integer I 
I expression. I L ______________________________________________________________________ J 

The value of LCOMPL is obtained by complementing the individual bits 
of the argument. The resulting value will be considered to be Logical*4 
but may be used as an integer. 

r-----------------------------------------------------------------------, 
IGENERAL FORM I 
~----------------------------------------------------------------------~ 
I ••• = ••• SHFTL(J.K) ••• ~ ••• = ••• SHFTR(J,K)... I 
I I 
I WHERE: J is a 4-byte variable. I 
I K is the actual number of bits to be shifted. I L ______________________________________________________________________ J 

The values of SHFTL and SHFTR are obtained by shifting the first 
argument left or right the number of bits specified by K. The resulting 
value will be considered to be Logical*4 but may be used as an integer. 
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r----------------------------------------------------------------------, 
IGENERAL FORM I 
~----------------------------------------------------------------------~ 
I···TBIT(A,K)... I 
I I 
I WHERE: A is any variable 4-bytes or less in length. I 
I K is the number assigned to the bit to be tested. I L ______________________________________________________________________ J 

The value of TBIT is • TRUE. or .FALSE. depending on whether bit 
position K of the variable A is on or off. Bit 0 is the leftmost bit of 
variable A. The resulting value will be declared as Logical*4. 

r----------------------------------------------------------------------, 
IGENERAL FORM I 
~----------------------------------------------------------------------~ 
I ••• = ••• MOD 24(A) I 
I I 
I WHERE: A must be a 4-byte integer variable. I L ______________________________________________________________________ J 

The value of MOD 24 is the same as its argument except that the 
high-order byte is set to zero. The resulting value will be declared 
Integer*4. 

BIT-SETTING FACILITIES 

r-----------------------------------------------------------------------, 
IGENERAL FORM I 
~----~-----------------------------------------------------------------~ 
IV = BITON(V,K) I 
I I 
I WHERE: V must be a single variable; it may be subscripted. I 
I K is the number assigned to the bit to be set. I L _______________________________________________________________________ J 

This facility sets the bit at position K in the variable V "on." Bit 
o is the leftmost bit of variable V. 
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r----------------------------------------------------------------------, 
IGENERAL FORM I 
~----------------------------------------------------------------------~ 
IV=BITOFF(V,K) I 
I I 
I WHERE: V must be a single variable; it may be subscripted. I 
I K is the number assigned to the bit to be set. I L ______________________________________________________________________ J 

This facility sets the bit at position K in the variable V "off." 
Bit 0 is the leftmost bit of variable V. 

r----------------------------------------------------------------------, 
IGENERAL FORM I 
~---------.-------------------------------------------------------------~ 
I V=BITFLP ('V, K) I 
I I 
I WHERE: V must be a single variable; it may be subscripted. I 
I K is the number assigned to the bit to be set. I L _________ . _____________________________________________________________ J 

This facility sets the bit at position K in the variable V to its 
inverse. Bit 0 is the leftmost bit of variable V. 

In all of the bit-setting facilities K is restricted to integer 
values from 0 to 63 (OSKS63). If V is subscripted, the value of the 
subscript must be the same in both uses, to insure that only a single 
variable is referenced. 
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The microfiche directory (Table 46) is designed to help find named areas of code in 
the program listing, which is contained on microfiche cards at installation. Microfiche 
cards are filed in alphameric order by object module name. If a control section, entry 
point, or table is to be located on microfiche, find the name in column one and note the 
associated object module name. You can then find the item on microfiche, via the object 
module name; for example, object module IEKOBJTl is on card IEKOBJT1-l. 

The other columns. provide a description of the item, its phase, its overlay segment, 
its flowchart ID (where applicable), and its subroutine directory table number • 

• Table 46. Microfiche Directory (Part 1 of 8) 
r--------------T-----------------------------T--------T-----T-------T---------T---------, 
I I I I I I Chart I I 
I I I Object I I 110 I Sub- I 
I I I Module I I ~---------~ routine I 
I I IName andl I 1* - Only I Directory I 
I I ICSECT I I Overlay I Mentioned I Table I 
ISymbolic Name \Description I Name IPhaselsegmentlin Chart INumber I 
~--------------+-----------------------------+---------+-----+-------+---------+---------~ 
ADMDGN-IEKVAD ICode generation routine IEKVAD 25 I 13 Table 14 

I 
AFIXPI IEntry point IEKAFP FSD 1 Table 6 

I 
AFIXPI-IEKAFP IExponentiation Routine IEKAFP FSD 1 Table 6 

I 
ALTRAN-IEKJAL Arithmetic translation IEKJAL 15 5 07 Table 9 

routine 

ANDOR-IEKJAN Text generation routine for 
logical operators 

BACMOV-IEKQBM Text optimization routine 

BAKT-IEKPB structural determination 
routine 

BITNFP-IEKVFP Code generation routine 

BIZX-IEKPZ 

BKDMP-IEKRBK 

MVX routine 

TRACE routine for full 
register assignment 

BKPAS-IEKRBP Local register assignment 
routine 

BLS-IEKSBS Branching optimization 
routine 

BLTNFN-IEKJBF In-line function routine 

BRLGL-IEKVBL Code generation routine 

CGEN-IEKWCN Array initialization area 

CIRCLE-IEKQCL utility subroutine 

IEKJAN 15 

IEKQBM 20 

IEKPB 20 

IEKVFP 25 

IEKPZ 20 

IEKRBK 20 

IEKRBP 20 

IEKSBS 20 

IEKJBF 15 

IEKVBL 25 

IEKWCN 25 

IEKQCL 20 

5 Table 9 

9 12 Table 12 

8 10* Table 12 

13 Table 14 

8 10* Table 12 

10 Table 12 

10 16 Table 12 

10 Table 12 

5 07* Table 9 

13 Table 14 

13 Table 14 

9 Table 13 

CLASIF-IEKQCF Utility subroutine IEKQCF 20 9 Table 13 L ______________ ~ _____________________________ ~ __ . ______ ~ _____ ~ _______ ~ _________ ~ ________ _ 
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• Table 46. Microfiche Directory (Part 2 of 8) 
r--------------T------------------------------T--------T-----T-------T---------T---------, 
I I I I I I Chart I I 
I I I Object I I lID I Sub- I 
I I I Module I I ~---------~routine I 
I I IName andl I 1* - Only I Directory I 
I I ICSECT I I Overlay I Mentioned ITable I 
'Symbolic Name I DE~scription I Name I Phase I Segment I in Chart I Number , 
~--------------+------------------------------t--------+-----+-------+---------+---------~ 
CMAJOR-IEKJA2 \Backward connection table IIEKJA2 15/20 4 I Table 10 I 

, I I I 
CMSIZE-IEKGCZ IBase and displacement routinelIEKGCZ 15 6 09* Table 9 I 

I , I 
CNSTCV-IEKKCN IConstant conversion routine IEKKCN 15 5 Table 9 , 

I I 
CORAL-IEKGCR ,Control routine for CORAL IEKGCR 15 6 09 Table 9 

Isegment of phase 15. 
I 

CPLTST-IEKJCP IArithmetic triplet routine IEKJCP 15 5 07* Table 9 
I 

CSORN-IEKCCR I Collection, conversion, and IEKCCR 10 2 Table 8 
lentry placement routine 
1 

CXIMAG-IEKRCI Local register assignment IEKRCI 20 10 Table 12 
routine 

DATOUT-IEKTDT DATA statement processing IEKTDT 15 6 09* Table 9 
routine 

DCLIST-IEKTDC Listing routine IEKTDC FSD 1 Table 6 

DELTEX-IEKQDT Entry point IEKQMT . 20 9 Table 13 

DFILE-IEKTDF DEFINE FILE statement routine IEKTDF 15 6 09* Table 9 

DFUNCT-IEKJDF In-line, external subprogram, IEKJDF 15 5 01* Table 9 
and library function routine 

DSPTCH-IEKCDP Dispatcher, key word, and IEKCDP 10 2 03 Table 8 
utility routine 

DUMP15-IEKLER Error recording routine IEKLER 15 5 Table 9 

ENDFILE Entry point IEKAAOO FSD 1 01 Table 6 

END-IEKUEN Object module completion IEKUEN 25 13 21 Table 14 
routine 

ENTRY-IEKTEN Epilogue and prologue IEKTEN 25 13 21* Table 14 
generating routine 

EPILOG-IEKTEP Subprogram epilogue IEKTEP 25 13 21* Table 14 
generating routine 

I 
EQVAR-IEKGEV ICOMMON and EQUIVALENCE IEKGEV 15 6 09* Table 9 

Iprocessing routine 
I 

ESD IEntry point IEKTLOAD FSD 1 Table 6 
I 

FAZ25-IEKP25 ICO~~ON data area IEKP25 25 13 Table 14 
I 

FCLT50-IEKRFL IText checking routine IEKRFL 20 10 Table 12 
I 

I FILTEX-IEKPF'T I Entry point IEKPGK 20 1 Table 13 
l ______________ ~ ______________________________ ~ _______ -~-----~-------~---------~---------
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• Table 46. Microfiche Directory (Part 3 of 8) 
r--------------T-----------------------------T--------T-----T-------T---------T---------, 
\ \ \ I I \ Chart I I 
\ \ I Object I I lID \ Sub- I 
\ I I Module \ I ~---------~ routine I 
I \ I Name and \ \ \ * - Only I Directory I 
I I \CSECT \ \ Overlay I Mentioned I Table I 
\Symbolic Name IDescription I Name I Phase I Segment I in Chart INumber I 
~--------------+----------------------~------+--------+-----+-------+---------+---------~ 
FINISH-IEKJFI Statement completion routine IEKJFI 115 5 07* Table 9 

I 
FIOCS, FIOCS# Entry points IEKFIOCS FSD 1 Table 6 

FIXPI, FIXPI# Entry points 

FNCALL-IEKVEN Calling sequence generating 
routine 

FOLLOW-IEKQF Entry point 

FORMAT-IEKTFM Generates format text for 
object module 

FREE-IEKRFR Local register assignment 
routine 

FUNRDY-IEKJFU Implicit library function 
reference routine 

FWDPAS-IEKRFP Table building routine 

FWDPS1-IEKRFl Local register assignment 
routine 

GENER-IEKLGN Text output routine 

GENRTN-IEKJGR Text entry routine 

GETCD-IEKCGC Preparatory subroutine 

GETDIC-IEKPGC Entry point 

GETDIK-IEKPGK utility subroutine 

GETWD-IEKCGW Utility subroutine 

GLOBAS-IEKRGB Global register assignment 
routine 

GOTOKK-IEKWKK Branching routine 

IBCOM, IBCOM# Entry points 

IEKAAOO 

IEKAAOl 

IEKAA02 

IEKAA9 

IEKAGC 

IIEKAINIT 
I 

Compiler initialization 
routine 

Default options. 

DDNAMES for compiler 

Entry point 

Entry point 

Processes parameters, gets 
core 

IEKAFP FSD 

IEKVFN 25 

IEKQCL 20 

IEK'rFM 10 

IEKRFR 20 

IEKJFU 15 

IEKRFR 20 

IEKRFl 20 

IEKLGN 15 

IEKJGR 15 

IEKCGC 10 

IEKPGK 20 

IEKPGK 20 

IEKCGW 10 

IEKRGB 20 

IEKWKK 25 

IEKFCOMH FSD 

IEKAAOO FSD 

IEKAAOl FSD 

IEKAA02 FSD 

IEKAAOO FSD 

IEKAAOO FSD 

IEKAINIT FSD 

1 Table 6 

13 20* Table 14 

9 Table 13 

2 Table 8 

10 Table 12 

5 Table 9 

10 15 Table 12 

10 15* Table 12 

5 08 Table 9 

5 07* Table 9 

2 03* Table 8 

7 Table 13 

7 Table 13 

2 Table 8 

10 17 Table 12 

13 Table 14 

1 Table 6 

1 01 Table 6 

1 Table 6 

1 Table 6 

1 01* Table 6 

1 02* Table 6 

2 Table 6 
L ______________ ~ _______________________ ~ _____ ~ ________ ~ _____ ~ _______ ~ _________ ~ ________ _ 
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• Table 46. Microfiche Directory (Part 4 of 8) 
r--------------T-----------------------------T--------T-----T-------T---------T---------, 
I I I I I I Chart I I 
I I I Object I I lID I Sub- I 
I I I Module I I ~---------~ routine I 
I I IName andl I 1* - Only I Directory I 
I I ICSECT I I Overlay I Mentioned I Table I 
ISymbolic Name IDescription I Name IPhaselsegmentlin Chart INumber I 
~----------,----+-----------------------------i--------i-----i-------i---------i---------~ 
IEKAREAO Entry point IEKCGC 10 2 Table 8 

IEKARW Utility subroutine 

IEKATB Diagnostic trace routine 

IEKATM Timing routine 

IEKCIN Entry point 

IEKCLC Entry pOint 

IEKCS1, Entry points 
IEKCS2, IEKCS3 

IEKFCOMH 

IEKFIOCS 

IEKGAl 

IEKGMP 

IEKIORTN 

IEKJA2 

IEKJA3 

IEKJA4 

IEKJEX 

IEKJMO 

IEKKNG 

IEKKNO 

Formatted compile-time I/O 
routine 

Interface between compiler, 
IEKFCOMH and QSAM 

COMMON data area for CORAL 

St:orage map routine 

Entry point 

Backward connection table 

Function information tables 

Forward connection table 

Entry point 

Entry point 

Entry point 

Entry point 

IEKARW 20 

IEKATB FSD 

IEKATM FSD 

IEKCDP 10 

IEKCCR 10 

IEKCCR 10 

IEKFCOMH FSD 

IEKFIOCS FSD 

IEKGAl 15 

IEKGMP 25 

IEKAAOO FSD 

IEKJA2 

IEKJA3 

IEKJA4 

IEKKUN 

IEKJCP 

IEKKOP 

IEKJAN 

15/20 

15 

15/20 

15 

15 

15 

15 

IEKKOS Coordinate assignment routine IEKKOS 10 

IEKKPR Entry point IEKJDF 15 

IEKKSW Entry point IEKKUN 15 

IEKLTB Function table IEKLTB 15 

IEKPOV Entry point IEKPGK 20 

IEKP30 Controlling routine IEKP30 30 

7 

1 

1 

2 

2 

2 

1 

1 

6 

13 

1 

4 

5 

4 

5 

5 

5 

5 

2 

5 

5 

5 

7 

12 

Table 13 

Table 6 

Table 6 

03* Table 8 

Table 8 

Table 8 

Table 6 

Table 6 

Table 10 

20* Table 14 

Table 6 

Table 10 

Table 1 

Table 10 

07* 

07* 

07* 

04* 'l'able 8 

07* 

Table 10 

Table 13 

22 Table 15 

IEKQAB En'try point IEKQAA 20 8 Table 13 L ___________ • ___ i _____________________________ i ________ i _____ i _______ i _________ i _________ J 

202 



.Table 46. Microfiche Directory (Part 5 of 8) 
r--------------T-----------------------------T--------T-----T-------T---------T---------, 
I I I I I IChart I I 
I I I Object I I lID I Sub- I 
I I I Module I I ~---------~routine I 
I I IName andl I 1* - Only I Directory I 
I 1 ICSECT I I Overlay I MentionedlTable I 
ISymbolic Name IDescription I Name IPhaselsegmentlin Chart INumber I 
~--------------+-----------------------------t--------t-----t-------t---------t---------~ 
IEKTLOAD ESD, TXT, RLD, and loader END IEKTLOAD FSD 1 09* Table 6 

record building routine 

IEKTXT Entry point IEKTLOAD FSD 1 Table 6 

IEKUND Entry point IEKTLOAD FSD 1 Table 6 

IEKURL Entry point IEKTLOAD FSD 1 Table 6 

IEKUSD Entry point IEKTLOAD FSD 1 Table 6 

IEKXRS Utility routine for XREF IEKXRS 10 2 Table 8 

lEND Entry point IEK'I'LOAD FSD 1 Table 6 
I 

INVERT-IEKPIV Entry point IEKPGK 20 7 Table 13 

IOSUB-IEKTIS Calling sequence generating IEKTIS 25 13 20* Table 14 
routine 

IOSUB2-IEKTIO Calling sequence generating IEKTIO 25 13 Table 14 
routine 

I 
KORAN-IEKQKO Utility subroutine IEKQKO 20 9 12* Table 13 

LABEL-IEKTLB statement number routine IEKTLB 25 13 20* Table 14 

LABTLU-IEKCLT statement number utility IEKCLT 10 2 Table 8 
routine 

LISTER-IEKTLS Listing routine IEKrrLS 25 13 Table 14 

LOC-IEKRLl Register assignment data area IEKRLl 20 10 Table 12 

LOOKER-IEKLOK Subprogram table look up IEKLOK 15 5 07* Table 9 
routine 

LORAN-IEKQLO Entry point IEKQKO 20 9 12* Table 13 
I 

LPSEL-IEKPLS Control routine IEKPLS 20 7 I 10 Table 12 
I 

MAINGN-IEKTA Control routine IEKTA 25 13 I 20 Table 14 
I I 

MAINGN2-IEKVM2 Control routine IEKVM2 125 13 I ITable 14 
I I I 

MATE-IEKLMA MVS, MVF, and MVX routine IEKLMA 115 5 I I Table 9 
I I I 

MODFIX-IEKQMF Entry point IEKQCF 120 9 I ITable 13 
I I I 

I MOVTEX-IEKQMT Utility subroutine IEKQMT 120 9 I ITable 13 l ______________ ~ _____________________________ ~ ________ ~ _____ ~ _______ ~ _________ ~ _________ J 
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• Table 46. Microfiche Directory (Part 6 of 8) 
r--------------T-----------------------------T--------T-----T-------T---------T---------, 
I I I I I I Chart I I 
I I I Object I I lID I Sub- I 
I I I Module I I ~---------~ routine I 
I I IName andl I 1* - Only I Directory I 
I I ICSECT I I Overlay I Mentioned I Table I 
ISymbolic Name IDescription I Name I Phase I Segment I in Chart INumber I 
~-----------.---+-----------------------------+--------+-----+-------+---------+---------~ 
MSGWRT-IEKP31 Error message writing routine IEKP31 30 12 22* Table 15 

NDATA-IEKGDA Data text routine 

OP1CHK-IEKKOP Operand one routine 

NLIST-IEKTNL NAMELIST statement routine 

PACKER-IEKTPK TXT record packing routine 

PAGEHEAD Entry point 

PAREN-IEKKPA Parenthesis routine 

PARFIX-IEKQPX Entry point 

PERFOR-IEKQPF Constant routine 

PHASB 

PHASS 

PHAZSS 

PHAZ15-IEKJ.A 

PH10-IEKCAA 

PH15-IEKJA1 

Entry point 

Entry point 

Entry point 

Control routine for PHAZ15 
segment of phase 15 

COMMON data area 

COMMON data area 

PLSGEN-IEKVPL Code generation routine 

PROLOG-IEKTPR Subprogram prologue 
generating routine 

PUTOUT Entry point 

PUTOUT-IEKAPT Se:r::vice routine 

PUTX-IEKCPX En'try placement utility 
routine 

REDUCE-IEKQSR Strength reduction routine 

REGAS-IEKRRG Full register assignment 
routine 

RELCOR-IEKRRL Entry point 

RELOPS-IEKKRE Relational operator routine 

IEKGDA 

IEKKOP 

IEKTNL 

IEKTPK 

15 

15 

15 

25 

IEKAA01 FSD 

IEKKPA 15 

IEKQCF 20 

IEKQPF 20 

IEKATM FSD 

IEKATM FSD 

IEKATM FSD 

IEKJA 15 

IEKCAA 10 

IEKJA1 15 

IEKVPL 25 

IEKTPR 25 

IEKAPT FSD 

IEKAPT FSD 

IEKCPX 10 

IEKQSR 20 

IEKRRG 20 

IEKRFL 20 

IEKKRE 15 

6 09* Table 9 

5 Table 9 

6 09* Table 9 

13 Table 14 

1 Table 6 

5 07* Table 9 

9 Table 13 

9 Table 13 

1 Table 6 

1 Table 6 

1 Table 6 

5 06 Table 9 

2 Table 8 

5 Table 1 

13 Table 14 

13 21* Table 14 

1 Table 6 

1 'lIable 6 

2 Table 8 

9 13 Table 12 

10 14 Table 12 

10 19* Table 12 

5 07* Table 9 

RETURN-IEKTRN RETURN statement routine IEKTRN 25 13 20* Table 14 
I 

I RLD En1:ry point IEKTLOAD I FSD 1 Table 6 l ______________ ~_, ____________________________ ~ ________ ~ _____ ~ _______ ~ _________ ~ _________ J 
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• Table 46. Microfiche Directory (Part 7 of 8) 
r--------------T-----------------------------T--------T-----T-------T---------T---------, 
I I I I I I Chart I I 
I I I Object I I lID 1 Sub- 1 
1 I 1 Module I I ~---------~routine I 
I I IName andl 1 1* - Only I Directory I 
I I ICSECT I I Overlay I MentionedlTable 1 
ISymbolic Name IDescription I Name IPhaselSegmentlin Chart INumber I 
~--------------+-----------------------------t--------+-----t-------t---------+---------~ 
RMAJOR-IEKJA4 IForward connection table IIEKJA4 115/201 4 1 Table 10 

I I I 1 I 
SEARCH-IEKRS ,Register loading routine IIEKRS 120 I 10 I 

, 1 I 1 I 
SPLRA-IEKRSL IBasic register assignment IIEKRSL 120 I 11 1 

I routine 1 1 
I 1 I 

SRPRIZ-IEKQAA IStructured source program IEKQAA 20 I 8 I 
Ilisting routine 1 1 
I 1 1 

SSTAT-IEKRSS ,Status setting routine IEKRSS 20 , 11 I 
, I I 

STALL-IEKGST ICOMMON and EQUIVALENCE IEKGST 10 2 1 
Istatement processing routine 1 
, I 

STOPPR-IEKTSR ,STOP and PAUSE statement IEKTSR 25 13 1 
,routine 1 
, I 

STTEST-IEKKST IReplacement statement routine IEKKST 15 5 I 
, I 

STXTR-IEKRSX ,Text updating routine IIEKRSX 120 10 I 
I 1 I 

SUBADD-IEKKSA ,Subscript computation routinelIEKKSA 15 5 I 
1 I 

SUBGEN-IEKVSU Code generation routine IIEKVSU 25 13 1 
I I 

SUBMLT-IEKKSM Subscript computation routine IEKKSM 15 5 I 

SUBSUM-IEKQSM 

TALL-IEKRLL 

TARGET-IEKPT 

TENTXT-IEKVTN 

TIMERe 

Operand and operand value 
replacement routine 

Assigns storage for 
temporaries 

Loop and back target routine 

Statement number processing 
and label map routine 

Entry point 

IEKQSM 

IEKRLL 

IEKPT 

IEKVTN 

IEKATM 

20 

20 

20 

25 

FSD 

9 

11 

7 

13 

1 

I 
I 
I 
1 
1 
I , 
I 
I 
I 
I 
I 
1 
I 

ITNSFM-IEKRTF Entry point IEKRFL 20 10 I 
I I 
I TOPO-IEKPO Back dominator routine IEKPO 20 8 I 
I , 
I TOUT Entry point IEKATM FSD 1 I 
I I 
ITSP Entry point IEKATM FSD 1 I 
I , I 

17* 

10* 

04 

07* 

18 

07* 

20* 

07* 

10* 

20* 

10* 

Table 12 

Table 12 

Table 13 

Table 12 

I Table 
I 

8 

I 
ITable 14 
I 
I 
ITable 
I 

9 

ITable 12 
I 
ITable 9 

I 
ITable 14 
I 
I Table 9 

I 
ITable 13 
I 
I 
Table 12 

Table 12 

Table 14 

Table 6 

Table 12 

Table 12 

Table 6 

Table 6 

I TST I Entry point IEKATM FSD 1 I Table 6 
, I , , 
,TSTSET-IEKVTS ,Code generation routine IEKVTS 25 13, ,Table 14 
I , I I 
I TXT IEntry point IEKTLOAD FSD 1 I ITable 6 L ______________ ~ _____________________________ ~ ________ ~ _____ ~ _______ ~ _________ ~ ________ _ 
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• Table 46. Microfiche Directory ,(Part 8 of 8) 
r--------------T-----------------------------T--------T-----T-------7---------T---------, 
I I I I I I Chart I I 
'I I Object I I lID I Sub- I 
I I I Module I I ~---------~ routine I 
I I I Name and I I 1* - Only I Directory I 
I I ICSECT I I Overlay I Mentioned I Table I 
ISymbolic Name IDescription I Name IPhaselsegmentlin Chart INumber I 
~-------------+-----------------------------f--------+-----f-------+---------+-·--------~ 

TXTLAB-IEKLAB Statement number processing IEKLAB 15 5 08* Table 9 

TXTREG-IEKLRG Standard text processing IEKLRG 15 5 08* Table 9 
routine 

TYPLOC-IEKQTL Strength reduction routine IEKQTL 20 9 13* Table 13 

UNARY-IEKKUN Arithmetic triplet and IEKKUN 15 5 07* Table 9 
exponentiation operator 
routine 

UNRGEN-IEKVUN Code generation routine IEKVUN 25 13 Table 14 

WRITEX-IEKQWT Diagnostic trace printing IEKQWT 20 9 Table 13 
routine 

XARITH-IEKCAR Arithmetic routine IEKCAR 10 2 Table 8 

XCLASS-IEKDCL Text generation utility IEKDCL 10 2 03* Table 8 
routine 

XDATYP-IEKCDT DATA and TYPE keyword routine IEKCDT 10 2 Table 8 

XDO-IEKCDO DO keyword routine IEKCDO 10 2 Table 8 

XGO-IEKCGO GO TO keyword routine IEKCGO 10 2 Table 8 

XIOOP-IEKCIO Input/output statement IEKCIO 10 2 Table 8 
routine 

XIOPST-IEKDIO ASSIGN, RETURN, FORMAT, IEKD10 10 2 Table 8 
PAUSE, BACKSPACE, REWIND, END 
FILE, STOP, and END table 
entry routine 

XPELIM-IEKQXM Common expression elimination IEKQXM 20 9 11 Table 12 
rou·tine 

XREF-IEKXRF XREJ' routine IEKXRF 10 3 Table 8 

XSCAN-IEKQXS Local block scan routine IEKQXS 20 9 Table 13 

XSPECS-IEKCSP COMMON, DIMENSION, and IEKCSP 10 2 Table 8 
EQUIVALENCE table entry 
routine 

XSUBPG-IEKCSR CALL, SUBROUTINE, ENTRY, and IEKCSR 10 2 Table 8 
FUNCTION table entry routine 

XTNDED-IEKCTN DEFINE FILE, NAMELIST, IEKCTN 10 2 Table 8 
IMPLICIT, andSTRUCTURE table 
entry routine I 

I 
YSCAN-IEKQYS Entry point IIEKQXS 20 9 Table 13 

I 
I~SCAN POINT Entry point IIEKQXS 20 9 Table 13 L ______________ ~ _____________________________ ~ ________ ~ _____ ~ _______ ~ _________ ~ _________ J 
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ABS 33 
Absolute constant 64 
Activity table, global register 

assignment 53 
Adcon table 40,13,119 

space reservation 39,44 
starting address of 55 
in XREF processing 26 

ADCON-IEKAAD 19 
Adcon variable 43 
Addition, skeleton instructions 113 
Additive text, elimination of 61 
Address 

computation for array elements 180 
constant 11,13,41-42 

reservation of 69 
field of TXT record 69 
relative 39 
assignment of 13 

Adjective codes 144-145 
ADMDGN-IEKVAD 111,199 
AFIXPI 19,199 
AFIXPI-IEKAFP 19,199 
AlMAG 33 
ALTRAN-IEKJAL 29,34,89,92,199 
Anchor point 34 
AND 31,34 
ANDOR-IEKJAN 34,92,199 
Argument save table 34 
Arithmetic 

expressions 
elimination of 64-65 
reordering 31-32 
special processing 31 

operations, basic register 
assignment 41-48 

statements, processing 22 
subroutines 22-23 
translation 28,29-30,40 

Array 19 
elements, address computation 181 
relative address for 41 

Arrays 161 
bit strip 11-12 
as parameters 181 

ASSIGN statement 21,29 
Assigned GO TO operator 165 

Back dominators 56 
determination of 56,51 
in common expression elimination 64 

Back targets 56,51,184 
determination of 58-59 
pointer to 62 

BACKSPACE statement 11 
Backward connections 28 

field 39 
table 40,52 

Backward movement 65-66,105 
example of 116 

BACMOV-IEKQBM 65,66,106,199 
BAKT-IEKPB 55,58,59,106,199 
Balanced tree notation 121 
Base value of equivalence group 42 
Base variables 44 
Basic register assignment 41,185 
Binary 

operators 159 
shift operation 162 

Bit-setting facilities 191 
Bit strip arrays 11 
BITFLP 198 
BITNFP-IEKVFP 111,199 
BITOFF 198 
BITON 191 
BIZX-IEKPZ 60,106,199 
BKDMP-IEKRBK 106,199 
BKPAS-IEKRBP 52,53,106,199 
Blanks, in source statements 20 
BLKEND field 29,152 
Block determination for branching 
optimization 55 

BLS-IEKSBS 54,55,68,106,199 
BLTNFN-IEKJBF 32,33,92,199 
Branch 

candidate! 13 
constant ! 61 
instructibn optimization 54 
operator :(B) 153,159 
operator ~(other) 162 
optimization 45 

OPT=l 54 
OPT=2 68 

processing, phase 25 13 
table 135-136 

entry 11 
text entry 64 
true or false skeleton instructions 110 
variable 61 

Branch on index high, low, or equal 161 
Branching optimization 45 

block determination for 55 
OPT=l 54-55 
OPT=2 68 

BRLGL-IEKVBL 111,199 
Built-in functions 195 
Busy-on-entry 60 

table 60-61 
Busy-on-exit 

criteria 60 
data 184-185 
full register assignment OPT=2 68 
table 59-60 
vector field 153 

BVA table 140 
Byte A usage field 

for statement numbers 128-129 
for variables 125 

Byte B usage table field 
for statement numbers 129 
for variables 125 
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CALL 22,29 
in global register assignment 53 
phase 25 processing of 71 

Call arguments 164 
Call-by-name 

parameters 74 
variables 44 

Calling sequence 71 
Cataloged procedures 11 
CGEN-IEKWCN 111,199 
CIRCLE-IEKQCL 108,199 
CLASIF-IEKQCF 108,199 
Classification 

code 20,,21 
tables 118-119 

CMAJOR 37,38,55,57,60,61 
CMAJOR-IEKJAZ 94,,184,200 
CMSIZE-IEKGCZ 92,200 
CNSTCV- IEKKCN 92 11 200 
Code generation, phase 25 71-73 
Collection subroutines 23 
Common 12,19,21,14 

areas table 94 
block 

name 21 
size 25 

chain 123 
displacement field 123 
entries 23,25 
expression elimination 64-65,105 

example of 175 
table 132 

communication table 14,15,79 
contents of 14,115-117 

commutative operations 32 
compiler 

initialization 14-15 
I/O flow 11-13 
generated branch 35 
organization of 11 
purpose of 11 
size of 14 
structure of 13 
termination 18-19 

complex 
expressions 31-:32 
variables 25 

Computed GO TO 
operators 161 
skeleton instructions 171 

CONJG 33 
constant 

complex 25 
dictionary entry 128 
relative addresses for 41 

Constant/variable usage information 34-35 
phase 15 27 

constructing text information 69-70 
control flow, phase 20 46 
Conversion subroutines 23 
Coordinates 25 

assignment of 23,25 
CORAL 16,39-44,184 
CORAL-IEKGCR 39,41,42,44,92,200 
CPLTST-IEKJCP 92,:200 
Cross reference 1:2 
CSORN-IEKCCR 84,200 

in XREF 27 
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Current base address, in register 
assignment 48 

CXIMAG-IEKRCI 106,200 
C1520-IEKJA2 37 

Data definition statements 11 
DATA statement 13,19,24,143 
Data text 

phase 10 19 
format, 147 

phase 15 format 151 
rechaining 39,43 
translation 40 

DATOUT-IEKTDT 39,40,92,200 
DCB 14 
DCBDDNM field 14 
DCLIST-IEKTDC 79,200 
DCMPLX 33 
DCONJG 33 
DECK option 12,13,69 
DEFINE FILE 

statement 19,39,143 
phase 10 19 
format 149 

text 19 
Definition vector field 152,153 
Deletion, of compilation 18 
DELTEX-IEKQDT 108,200 
Depth numbers 56-59 

determination of 58 
DFILE-IEKTDF 39,43,92,200 
DFUNCT-IEKJDF 32,33,92,200 
Diagnostic message 187-191 

tables 
error table 79,142 
message pointer 142 

DIMENSION statement 21 
Direct-linkage calling sequence 71 
Directory array 71 
Dispatcher subroutine 20 
Displacement for adcon 40 
Division skeleton instruction 173 
DO 23 

implied 23 
in strength reduction 66 

DSPTCH-IEKCDP 20,21,22,23,84,200 
Dummy arguments 22 
Dump 192-193 
DUMP15-IEKLER 92,200 

EDIT option 12,13,19,20 
EMIN table 51 
Eminence table 51 
End mark operator 21 
End of DO IF 34 
End of file 18 
END statement 11,18 

phase 25 processing of 74 
ENDFILE entry point 79,200 
ENDFILE statement 18,200 



END-IEKUEN 
Entry block 
Entry coding 

110,200 
29, 35, 56- 57 

main program 16 
subprogram main 17 
subprogram secondary 19 

Entry placement subroutine 22 
ENTRY statement 18,29 
ENTRY-IEKTEN 110,200 
EPILOG-IEKTEP 74,75,111,200 
Epilogue 17,19,69,74 
Equivalence 24,26 

group 21 
head 26 

variable 21 
EQUIVALENCE statement 12,19,21,26,42, 
74,118 

EQVAR-IEKGEV 39,42,43,92,200 
ERCOM-IEKAER 79 
Error 

code table 75 
levels 18,75 
phase 10 response to 12 
phase 15 response to 13 
table 12,75,79 

ESD entry point 80,200 
ESD record 45 
Execute statement 11,14 
Exit block 58,60 
EXT operator 164 
EXTERNAL statement 21,33 
External symbol dictionary 11,13,,45,68 

FAZ25-IEKP25 111,200 
FCLT50-IEKRFL 106,200 
Field count 24 
FILTEX-IEKPFT 108,200 
FINISH-IEKJFI 92,201 
FI:OCS,FIOCS# 79,201 
Fixed point multiplication skeleton 
instructions 172 

FIXPI,FIXPI# 79,201 
FLOAT 33 
FNCALL-IEKVFN 71,111,201 
FOLLOW-IEKQF 108,201 
Forcing strength 30-31 

definition of 30 
table 31 

Format 
codes with READ/WRITE 16 
of source statement after phase 10 20 
text 143 

phase 10 19 
format 150 
translation 24 

FORMAT statement l6,19,23,24,143 
FORMAT-IEKTFM 23,84,201 
FORTRAN system director 11,14-18 
Forward 

connection 28,35-36,37 
table 37,56 

target 63 
FREE-IEKRFR 106,201 
FSD 183 

pointer table (see NPTR) 

Full register assignment 46,185 
control 52 
global 51,53 
local 50-53 
OPT=l 50-54 
OPT=2 67-68 
table building 52 
text updating 52,54 

Full-word integer division skeleton 
instructions 173 

Function arguments 164 
Function table 33,136 
FUNRDY-IEKJFU 32,92,201 
FUNTBl 136 
FUNTB2 136 
FUNTB3 137 
FUNTB4 137 
FWDPAS-IEKRFP 52,106,201 
FWDPS1-IEKRFl 106,201 

GENER-IEKLGN 30,92,201 
GENRTN-IEKJGR 92,201 
GETCD-IEKCGC 19,84,201 
GETDIC-IEKPGC 108,201 
GETDIK-IEKPGK 108,201 
GETWD-IEKCGW 84,201 
GLOBAS-IEKRGB 51,52,53,68,106,201 
Global assignment 50-52,53 

full register assignment OPT=2 67-68 
tables 140 

GO TO statement 
computed 19,69,135 
:in gathering forward connection 

information 35 
GOTOKK-IEKWKK 111,201 
GRAVERR 75 

H format code 23 
Half-word integer division skeleton 
instructions 171 

Head of equivalence group 42 

IBCOM,IBCOM# 79,201 
IBCOMRTN 19 
ID option 69,116 
IEKAAA 14,79 
IEKAAD 79 
IEKAAOO 79,201 
IEKAAOl 79,201 
IEKAA02 79,201 
IEKAA9 18,79,201 
IEKAER 79 
IEKAGC 15,79,201 
IEKAINIT 79,201 
IEKAPT 80 
IEKAREAD 84,202 
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IEKARW 108,202 
IEKATB 79,202 
IEKATM 79,202 
IEKCAA 15 
IEKCDP 20 
IEKCIN 84,202 
IEKCLC 84,202 
IEKCS1, CS2, CS3 84,202 
IEKFCOMH 16,79,202 
IEKFIOCS 16,79,202 
IEKGAl 94,202 
IEKGCZ 40,44,45,92 
IEKGMP 74,112,202 
IEKIORTN 79,202 
IEKJA2 202 
IEKJA3 94,202 
IEKJA4 202 
IEKJEX 93,202 
IEKJMO 92,202 
IEKKNG 93,202 
IEKKNO 92,202 
IEKKOS 25,84,202 
IEKKPR 92,202 
IEKKSW 93,202 
IEKLFT 33,136 
IEKLTB 94,202 
IEKPBL 106 
IEKPOP 108 
IEKPOV 108,202 
IEKP30 112,202 
IEKP31 112 
IEKQAB 108,202 
IEKTDC 79 
IEKTFM 85 
IEKTLOAD 16,17,80,203 

generating literal data text 24 
in relative address assignment 42 
space reservation 45 

IEKTXT 80,203 
IEKUND 80,203 
IEKURL 80,203 
IEKUSD 80,203 
IEKVBL 170 
IEKXRS 26,85,203 
lEND 74,80,203 
INVERT-IEKPIV 108,203 
IF statement 22,29 
IHCFCOMH 23,44 
ILEAD 38,131 
Implied DO 23 
Index register 73 
Inert text entry 63,65 
Information table 12,15 

210 

chains 120 
construction of 120 
operation of 

branch table 124 
common 122 
dictionary 121 
equivalence 123 
literal constant 123 
statement number 25,26,27,122 

components 19 
branch table 19,135-136 
common table 19,25,132-134 
dictionary 19,124-129 
literal table 19,134 

entries constructed by phase 10 21 

Initial value assignment 39,43 
Initialization 

of compiler 14-15 
of data fields 14-15 
instructions, generation of 16-18 

In-line routine 32-33,163 
in branching optimization 55 
functions 160 
skeleton instructions 16T-174 

Integer constants, elimination of 66 
Intermediate text 12,19,143-166 

chains 144-145 
phase 20 modifications 156 

Intermediate text entry 
format of 144 
modifications by phases 15 and 

20 150-166 
Internal statement number 12,20 

in phase 30 75 
IOSUB-IEKTIS 71,111,203 
IOSUB2-IEKTIO 111,203 
I/O data list 29 
I/O list items 22 
Input/Output requests 

processing of 16 
request format 16 

Input/Output statement 22 
phase 25 processing of 70--71 

INVERT-IEKPIV 108 
ISN 12,20 

JLEAD 39,131 
Job statement 11 

Keyword 
pointer table 118-119 
source sta tement 21 
subroutines 21 

table entry 21 
table entry and text 21 

table 118-119 
KORAN-IEKQKO 108,137,203 

LABEL-IEKTLB 
LABTLU-IEKCLT 

in XREF 26 
LAND 195 
LBIT operator 
LCOMPL 196 

70,111,203 
85,203 

166 

LIBF operator 164 
Library function 33 
Linkage editor 11,13 
LISTER-IEKTLS 111,203 
LIST option 12,13,69 
Listing, structured source program 61 
Literal 

data text 24 
table 134 

LMVF 62 
LMVS 62 



LMVX 62 
Load address 

operator 162 
skeleton instructions 110 

Load byte skeleton instructions 110 
Load candidate 13 
LOAD option 12,13 
Loader END record 68,14 
Local 

assignment tables 139 
register assignment 50,52 
symbol 44 

Location counter 40,15 
in relative address assignment 41 

LOC-IEKRL1 106,203 
Logical 

branch operations 159,166 
expressions 34 
IF statements 20,34 

in strength reduction 66 
skeleton instructions 113 

LOOKER-IEKLOK 93,203 
Loop 184 

composit matrixes 62 
identification 55 
number 58 

field 58 
parameter 61 

selection 61-63 
Loops 

depth numbers of 58 
identifying and reordering 59 
module 55 

LOR 195 
LORAN-IEKQLO 108,203 
LPSEL-IEKPLS 46,51,53,60,106,203 
LXOR 196 

Main storage, requests for 
phase 10 15 
phase 15 15-16 
phase 20 15 

MAINGN-IEKTA 69-10,11,111,203 
MAINGN2-IEKVM2 111,203 
MAP option 13,69 
Map, storage 13,14 
MATE-IEKLMA 34,35,93,203 
MBM 131 
MBR 131 
MCOORD vector 25,43,51,139 
Message 

number 15,142,181-191 
processing 15 
tables 142 

Messages, error 
after phase 25 13 
phase 30 processing of 15 

MGM 131 
Microfiche directory 199-206 
Mid-point of dictionary chain 
Mode 21 
Mode field in status mode word 
MODFIX-IEKQMF 108,203 
MOD24 191 

122 

156 

MOVTEX-IEKQMT 108,203 
MSGM 131 
MSGWRT-IEKP31 15,112,204 
MSM 131 
Multiplicative text, elimination of 66 
MVD table 25,43,51 

in busy-on-exit 60 
entry 35 

~7F 25,34,35,152 
field 60 

MVS 25,34,35,153 
MVU 131 
MVV 131 
MVW 131 
MVX 25,34,35,153 

field in busy-on-exit 60 
MXM 131 

NADCON table 40,119 
use in parameter list optimization 33 

Namelist 
dictionaries 43,141-142 

entry 44 
text 43,143 
phase 10 19 

format 148 
NAMELIST statement 19,43,143 
NARGSV 34 
NCARD/NCDIN 20,21 
NDATA-IEKGDA 39,40,93,204 
Negative address constants 22 
NLIST-IEKTNL 39,44,93,204 
Normal text 15,143 

phase 10 19 
format 146 

NOT 34 
operations, skeleton instructions 110 

Not busy on entry, definition of 34 
NPTR 24,26,116-118 
Null operand 22 

Object module 
definition of 11 
elements of 68-69 
generation of entry code 23 

Operand 19 
modes 126 
status for code generation 12 
types 126 

operator-operand pair 19 
Operators 19 

phases 15 and 20 153-155 
OPT=O 45 
OPT=l 45 
OPT=2 19 

structural determination 55-58 
Optimization 13 

first level 13 
levels 46 
none 13 
second level 13,19 

Index 211 



Options 
DECK 12,13 
determining 16 
EDIT 14,15,21,22 
ID 10,115 
LIST 12,13,69 
LOAD 12,13 
MAP 13,69 
SOURCE 20 
XREF 12,26 

OP1CHK-IEKKOP 93,204 
OR 34 
Overlay 182-186 

supervisor 15 

PACKER-IEKTPK 111,204 
Packing 20 
PAGE HEAD 19,204 
Parameter list 

optimization 33-34 
table 33 

processing 
PAREN-IEKKPA 
PARFIX-IEKQPX 
PERFOR-IEKQPF 
Permanent I/O 
PHASB 19,204 
Phase loading 
Phase 10 12 

of 14 
93,204 
108,204 
108,204 

error 18 

15 

con structuring a cross-reference 26-21 
control 20 
initialization 20 
intermediate text 19 

Phase 15 13-14 
CORAL processing 14,39-45 
intermediate text 21 
PHAZ15 processing 12,21-38 

Phase 20 13 
Branching optimization 

OPT=l 54-'56 
OPT=2 68 

busy-on-exit information 59-60 
control flow 46 
loop selection 62-63 
register assignment 

basic OPT=O 41-49 
full OPT=l 49-53 
full OPT=2 61-68 

structural determination 55-58 
structured source program listing 60 
text optimization OPT=2 63-68 

Phase 25 13,68 
address constant reservation 69-10 
prologue and epilogue generation 14-15 
storage map production 14 
text conversion 10-14 

Phase 30 13,15 
PHASS 19,204 
PHAZSS 19,204 
PHAZ15 15,204 
PHAZ15-IEKJA 36,93,204 
PH10-IEKCAA 15,85,204 
PH15-IEKJA1 94,204 
Planned overlay structure 182 

212 

PLSGEN-IEKVPL 111,204 
Powers 32 
Preparatory subroutine 19,20 
Primary adjective code 21,29 
Primary path 58,59 
Problem program save area 24 
Program fetch 15 
Prologue 11,18,69,14-15 
PROLOG-IEKTPR 14,111,204 
Pushdown table 30 
PUTOUT 80,204 
PUTOUT-IEKAPT 80,204 
PUTX-IEKCPX 85,204 

QSAM 14 

READ/WRITE 
operator for I/O lists 165 
statement 16,21,23,44,11 

REAL 33 
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instructions 113 

REDUCE-IEKQSR 66-61,106,204 
REGAS-IEKRRG 52,54,101,204 
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usage 139,141 
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saving at subprogram program entry 11 

Relational operators 34 
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RELCOR-IEKRRL 106,204 
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dictionary 11,13,44,68-69 
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RELOPS-IEKKRE 34,93,204 
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RETURN statement 60 
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RMAJOR table 35,38,55 
RMAJOR-IEKJA4 94,205 
Root segment 13,182 
RUSE table 52,139 



Save areas 16-18 
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SEARCH-IEKRS 107,205 
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Sequence numbers 22 
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phase 10 19 
format 149 

Shift skeleton instructions 172 
SHFTL 196 
SHFTR 196 
Simple stores 

elimination of 65 
example of 177 
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instructions 71-72 
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module, listing of 12 
program, structured listing of 60 
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SOURCE option 20 
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allocation, phase 15 39 
reservation of adcon table 44 
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Special text 144 
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SPLRA-IEKRSL 49,107,205 
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functions of 23-26 
Standard text, phase 15 format of 157 
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phase 15 format 151 
phase 25 processing of 69-70 
processing for XREF 26 
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entry format 128 
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STOPPR-IEKTSR 111,205 
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phase 10 15 
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phase 20 16 
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example of 178-179 
STRUCTURE statement 194 
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Subprograms 17-18,32 

not supplied by IBM 59 
Subroutine directory 

FSD 79-80 
phase 10 84-86 
phase 15 92-93 
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phase 30 112 
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operators, skeleton instructions 171 
text entry 69,163 
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SUBSUM IEKQSM 64,108,205 
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for 167 
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SYSIN data set 11-12,18 
SYSLIN data set 11-12,13 
SYSPRINT data set 11-12,13,19,26,27,61 
SYSPUNCH data set 11-12,13 
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SYSUT2 data set 11-12,26,27 

Table entry subroutines 21 
TALL-IEKRLL 107,205 
TARGET-IEKPT 61-62,107,205 
TBIT 33,197 
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Temporary 31 
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assignment 53 

Termination of compiler 14,18-19 
Test and set operators 158 
Testing a byte logical variable 161 
Text 

additive text, elimination of 67 
block, definition of 29-30 
blocking 28 
conversion, phase 25 70-71 
data 19 
define file 19 
entry 

phase 20 format 157 
types 64 
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generation subroutines 22-23 
information, phase 25 69 
intermediate 19 
namelist 19 
normal, phase 10 15,19 

Index 213 



optimization 45,62-68 
bit tables 138-139 
criteria for (table) 105 

SF skeleton 16,19 
special, phase 10 16 

TIMERC 79,205 
TNSFM-IEKRTF 106,205 
TOPO-IEKTPO 55-57,106,205 
TOUT 79,205 
TRACE 192 
Translation of data text 40 
Tree notation, balanced 122 
Triplet 30 
TRUSE table 52,135,140-141 
TSP 79,205 
TST 79,205 
TSTSET-IEKVTS 112,205 
TXT entry point 80,205 
TXT records 23,69,80 
TXTLAB-IEKLAB 93,206 
TXTREG-IEKLRG 93,206 
TYPES table 62 
TYPLOC-IEKQTL 108,206 

Unary minus 30,32 
skeleton instructions 170 

UNARY-IEKKUN 32,93,206 
Undefined statement numbers 24 
UNRGEN-IEKVUN 112,206 
Usage count 23 
Use vector field 154 
Utility 

subroutines 22-'23 
list of 108 

Variable 
adcon 43 

214 

base 43 
dictionary entry 125 

after common block processing 128 
after coordinate assignment 128 
after dictionary rechaining 127 
after relative address 
assignment 128 

after XREF 127 
equivalence 26,124 

Variables 
rechaining 25 
relative addresses for 40-43 

WRITEX-IEKQWT 108,206 

XARITH-IEKCAR 83,85,206 
XCLASS-IEKDCL 85,206 
XDATYP-IEKCDT 85,206 
XDO-IEKCDO 85,206 
XGO-IEKCGO 86,206 
XIOOP-IEKCIO 86,206 
XIOPST-IEKDIO 86,206 
XPELIM-IEKQXM 64-65,96,107,206 
XREF 

buffer 26,86 
option 12,26-27,125,127,129,130 
phase 10 preparation for 26 
processing 26-27,125-130 

XREF-IEKXRF 26-27,86,183,206 
XSCAN-IEKQXS 108,206 
XSPECS-IEKCSP 86,206 
XSUBPG-IEKCSR 86,206 
XTNDED-IEKCTN 86,206 

YSCAN-IEKQYS 108,206 
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