


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































r------------T--------------T-------------T--------------T------------------------T-----' 
I operator I Operand 1 I Operand 2 I Operand 3 I comments I Phase I 
�~�-�-�-�-�-�-�-�T�-�-�-�-�~� I I I �.�-�-�T�-�-�~� 
I IOPl IIOP21 I 'I ICrlOll 
�~�-�-�-�-�-�-�-�f�-�-�-�-�f�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�f�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�f�-�-�+�-�-�f� 
,KONST I 00 I I , ,Phase QA gets t"ork " SA, 
F8 I I , , Iregisters for operand1 I I , 

'I , , land operand2. This 'I' 
(contdll I I , Itable precedes MAP(OO) I I I 

" , I land MAP(04) tables. I I I 
�~�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�+�-�-�+�-�-�~� 
10E I Accumulator I IX'7E91X'79' IMarks end of accum- IQIIQAI 
I I I I lulator. Used by Phase I I I 
I I I I ,QA to reset register I I , 
I I I , I status. ICoE3 is X'7E' I I I 
I I I I lif accumulator is an I 1 I 
I I I I larray element. I I I 
�~�-�-�-�-�f�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�f�-�-�f�-�-�~� 
10F , IMask. I IGenerates AND with I ,SAl 
I I I , loperand1 as source and I , I 
I' I I loperand2 as mask. I I I 
�~�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�+�-�-�i� 
110 I Parameter IBit vector I storage loptimization only. IQI QE 
I 1base number. �l�o�f�f�s�e�t�~� loffset. IThis is a dummy store I 
I I I I lof a parameter base at I 
I I I I Ithe bead of a �l�o�o�~� out I 
I I I I lof which Phase QI has I 
I I I I Imoved parameter add- I 
I I I I Iressing code. It is I 
I I I I I changed to a store by I 
I I I I IPhase QE if Phase QA , 
I I I I I finds it necessary, 1 
I I I I li.e. if a load of the I 
I I I I I base is required. I 
�~�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
111 I Storage IBit vector Parameter loptimization only. 
I offset. loffset. base number IThis is a dummy load of 
I la parameter �b�a�s�~� inside 
I la loop out of which 
I IPhase QI has moved the 

,parameter addressing 
Icode. It is changed to 
, a load by Phase QA if 
Ithe parameter base has 
Ibeen lost from a 
Iregister, and the bit 
Icorresponding to the 
Ivalue in IREF2 is set 
lin a vector to indicate 
Ito Phase QE that the 
IKONST(10) table at the 
Ihead is to be changed 
Ito a store. 

�~�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�1� 
112 IX'79'IX Cl 7E' I Temporary I Global IICoE! is X'7E' if I 
I I I register I temporary ,temporary register I 
I I I storage [register Istorage occurs at the I 
I I loffset. I storage lend of temporary I 
I' I ,offset. Istorage, �X�~�7�9�'� I 

�~�-�-�~� 
IQA 
I 
I 
I 
I 

, �~�,� , I I otherwise. I I L _______ L ____ L ______________ L _____________ L ______________ L ________________________ L __ L __ J 

Figure 5.96. (Part 17 of �3�2�~�.� Usage of operands in Type-2 text tables 
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r------------T--------------T-------------T--------------T------------------------T-----' 
1 operator I Operand 1 I Operand 2 , Operand 3 1 Comments I Phase I 
~-------T----~ I I I ~--T--f 
I IOP1 IIOP2, , " ICrrOll 
~-------+----+--------------+-------------+--------------+------------------------+--+--1 
I KONST 113 IOperandl of INull. ,Operand3 of IPhase QI splits IQIlsA' 
IF8 J ICALL(O]), ,CALL(03) ICALL(03).opl.op2.op3 I I I 
I I (table. I ,table. I into I I I 
I (contd)J , I , I(KONST(13).op1.null.op3 I I I 
I I I , , ,(CALL(03).null.op2.null I I , 
I ~----+--------------+-------------+--------------+------------------------f ~--f 
I 114 11st register 12nd register ,3rd register ,Marks a register in use r IQAI 
1 I Inumber. ,number. I number. ,but does not clear its I I I 
, I I I , Icontents (currently I I I 
I I I I I lonly used for registerl I I I 
, Ii' , 1 in stream I/O). , , , 
, ~----+--------------+-------------t--------------t------------------------+--t--i 
, 120 IConstant. 1Reference of ITarget. IConvert non-decimal/ IRQIPAI 
, I I ,pseudo- I ,integer constants into I I , 
, I I I constants , Icorrect FED positions. , I I 
1 I I I pool entry I I I I I 
I I I Ifor a FED. I I I I I 
~-------f----f--------------+-------------+--------------f------------------------f--f--f 
LADDR 100 INull. IBump constantlRegister IAssigns constant op2 I ISAI 
24 1 I f«4096). I number. Ito op3. I I I 

~----+--------------+-------------+--------------f------------------------f--f I 
101 I Source. IBump constant 1 Target. IBumps op1 by op2 and I 1 1 
1 I 1«4096). I ,assigns it to op3. I I I 
~----f--------------+-------------+--------------+------------------------f--+--f 
102 I Source. I I Target. ,Loads the address of 1 ISD 
I I Ilia variable into a I I 
1 I I I Iregister or storage. I 1 
~----+--------------+-------------+--------------+------------------------+--1 
104 IVariable or INull. I ILoads bit address of IPII 
I I temporary. I I laligned bit string. I I 
~----+--------------+-------------+--------------+------------------------+--i 
105 IVariable or I 1 ILoads bit address of I I 
1 1 temporary 1 , lunaligned bit string. 1 1 
~----+--------------+-------------+--------------+------------------------+--1 
106 IVariable or INull. I ILoads bit address of I I 
1 1 temporary. I I lunaligned bit string I I 
1 1 1 I Iwhere offset is unkno~n I I 
I I I I lat compile-time. I 1 
~----+--------------+-------------+--------------+------------------------+--1 
101 Istring addresslNull. I ILoads bit address of I I 
I 1 temporary. I I laligned string address I I 
I I 1 I 1 temporary. I I 

~-------f----f--------------+-------------+--------------+------------------------f--f--~ 
ILE 100 1 1 I ISee EQ table. I I I 
15C I I I I I I I I 
~-------t----f--------------+-------------+--------------f------------------------f--+--f 
ILLAD 100 I I Library entry I ILoads address of a IKQISAI 
121 I I Ipoint. I ILibrary entry pOint I I I 
I I I I I I into register 15. I I I 
~-------+----+--------------+-------------+--------------+------------------------+--+--1 
I 119 I I I Isee last part of this IIIIKMI 
I 11A I I I I figure. I J I 
1 ~----+--------------+-------------+--------------+------------------------1 I I 
ILOCATE 100 I ABNORMAL I ISET parameter. I Second table in a I I I 
188 I ILOCATE return I I ILOCATE statement. I I I 
I I Ilabel. I I I (Always generated' I I I 
~-------+----+--------------+-------------+--------------+------------------------f--f--f 
ILT 100 I I I Isee EQ table. I I I 
159 I I I I I I I I L _______ ~ ____ ~ ______________ ~ _____________ ~ ______________ ~ ________________________ ~ _ _4 __ J 

Figure 5.96. (Part 18 of 32). Usage of operands in Type-2 text tables 
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r------------T--------------T-------------T--------------T------------------------T-----l 
, operator , operand 1 , Operand 2 I operand 3, comments IPhasel 
~-------T----~ I I I ~--T--~ 
1 IOPl IIOP2 1 I I I IcrlDII 
~------+----+--------------+-------------+--------------+------------------------+--+--~ 
,MAP 100 IAggregate to IREFER flag ISize temporarylAutomatic adjustatle, IIA IQ 
152 I Ibe mapped. I (byte 2) I (FIXED BIN (controlled, or based I 
I I I 1= zero. Ifullword~. I aggregate-mapping I 
I I I I I Itable. 1 

I ~--------------+-------------+--------------+------------------------i 
I 1 Item to be 1 REFER 1 Size temp- r"ap table for BASFD-
I Imapped. I information: lorary, as REFER (map on refer-

1 1 1 above. ence) items. 
I I I I 
I I Bytes I Content I 
1 I 0 IX'lE' I 
I I 1 IFlag I 
I I I (X'80') I 
I 1 2-3 IATR f'Jrl 
I I I start I 
I I lof map-I 
I I Iping. I 
I I 4-5 IATR fori 
I I lend of I 
I I I mapping 1 
~--------------+-----~-------+--------------+------------------------i 
INull, indi- IREFER flag ISize temporarylMap table for allc- 1 
Icating that I (byte 2) ItFIXED BIN Ication of a controlled I 
Ithe size temp 1= zero. Ifullword). Inon-aggregate string. I 
Ihas already 1 I I I 
Ibeen set up. I I I 1 
~--------------+-------------+--------------+------------------------~ 
IString to be IREFER flag ISize temporarYIMap table for auto- I 
Imapped. I (byte 2) las above. Imatic adjustable non- I 
I 1= zero. I laggregate string. I 

~----+--------------+-------------+--------------+------------------------+--+--~ 
101 I Locator. I Descriptor. I Descriptor 1Initialize locator for IIQISCI 
I I I I descriptor. I a descriptor. I I I 
~----+--------------+-------------+--------------+------------------------i 1 I 
102 ILocator. t I IInitialize aggregC'te I I I 
I I I I I locator for adjustable I , 
'I I , lextents. 1 I 
~----+--------------+-------------+--------------+------------------------~ 1 
103 1 Locator. 1 Descriptor. INUII. IInitialize locator for I I 
I I I I 1controlled string. I I 
~----+--------------+-------------+--------------+------------------------~ i 
104 I Descriptor. I Element INUII. IMap "dynamic FORTRAN I I 
'I 1 length. I I array. 1 1 
~----+--------------+-------------+--------------+------------------------~ I 
I 05 I Temporary I Storage I Temporary to I Relocate automatic I I 
I Ipointing at I temporary lbe set to ladjustable structure. I I 
I Istorage for I containing Ipoint at I I I 
I I structure. Ihang and I structure. 1 1 1 
I I I length. I I I I 
~----+--------------+-------------+--------------+------------------------~ .--i 
106 I Temporary I I ITemporary operand 1 IKMI 
1 ,operand. I I Iholding length of allo-, , I 
I I , I I cated variable in 1 I 1 
I I I I ILOCATE statement. I 1 , 
r----f--------------f-------------f--------------f------------------------~ .--~ 
107 1 Temporary 1 Storage ITemporary to 1Relocate adjustable 1 ISCI 
, Ipointing at I temporary lbe set to 1 structure. 1 I 1 
1 IStorage for I containing lpoint at I I I I 
I I structure. I hang and I structure. I 1 1 I 
1 I 1 length. 1 1 I 1 1 _______ 4-___ ~ ______________ ~ _____________ ~ ______________ ~ ________________________ ~ __ ~ __ J 

Figure 5.96. (Part 19 of 32). Usage of operands in Type-2 text tables 
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r------------T--------------T-------------T--------------T------------------------T-----l 
I Operator I Operand 1 I Operand 2 I Operand 3 I Comroents I Phase I 
~-------T----f I I I ~--T--~ 
IlOP1 IlOP2 1 I I I ICrlDll 
~--~----t----t--------------+-------------+--------------+------------------------+--+--1 

MASSN 100 IReference to IReference to ICUrrent lengthlCompare op1 and 0~2 loe SC 
56 I Icurrent or Icurrent or lof a varying land assign the small- I 

I I maximum I maximum I string. ler value to op3. I 
I I string I string I I I 
I I length. I length. 1 I I 
~----+--------------+-------------t--------------+------------------------~ 
101 IReference to I IRegister temp IRounds value of op1 I 
I Ilength of a I 1 target. lup to the nearest I 
I I string. I I I multiple of eight. I 
r----t--------------t-------------+--------------+------------------------1 
102 IAdjustable I IRegister temp IConverts a byte length I 
I Istring length I Itarget. Ito a bit length. I 
I lor variable. I I I I 
~----+--------------+-------------+--------------+------------------------+--f 
103 IConstant or IString lengthlString. )sets argument registers IOXI 
I Ivariable.) I Ifor the HIGH and LOW I I 
I I I I I functions. 1 I 
~----+--------------+-------------+--------------+------------------------+--i 
104 IMask I I IGenerates an MVI for I I 
I I I I Ithe HIGH and LOW I I 
I I I I I functions. I I 
~----+--------------t-------------+--------------+------------------------+--~ 
106 IBit offset. ITEMPLOC+7. IIndex temp. IGenerates code to add IPI 
I I I I Ithe bit offset of RVO I 
I I I I Ito the index temp. I 
I I I I ISets up bit offset in 1 
I I I I ITEMPLOC+7. and converts I 
I I I I lindex to bytes. I 
~----+--------------+-------------t--------------+------------------------~ 
101 I Negative I INext avail- ISets up addressing code I 
I loffset. I lable base Ito address array with I 
I I I I number. IV.O. outside scope I 
I I I I lof the DSA or STATIC. I 
~----+--------------+-------------+--------------+------------------------~ 
108 IDescriptor or INull. I Register IClears operand3 and I 
I I locator I I temporary. lassigns 1st byte of I 
I I reference. I I loperand1 to operand3. I 
~----+--------------+-------------+--------------+------------------------+--
109 ,Variable to belMask. I Increment IRounds operand1 IIQI 
I I rounded. I I factor. laccording to mask in I I 
I I I I loperand2. I I 
~----+--------------+-------------+--------------+------------------------+--f 
lOA lFile variable. I Offset I Target. IAssigns a halfword fieldlKKI 
I I Iwithin FCB. I Ifrom the FCB of a file I I 
I I I I Ivariable or parameter I I 
I I I I Ito operand3. I I 

~-------t----~-------------~-------------~--------------~------------------------t--+--t 
I MGT INot a true text table, but a variable-length marker preceding text ISAI I 
10F Itables that have not been replaced by object code. I I I L _______ ~ _________________________________________________________________________ ~ __ ~ __ J 

Figure 5.96. (Part 20 of 32). Usage of operands in Type-2 text tables 
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r------------T--------------T-------------T--------------T------------------------T-----' 
I Operator I Operand 1 I operand 2 I Operand 3 I Comments I Phase I 
~-------T----~ I I I ~--T--~ 
IlOP1 IlOP 2 1 I I I ICrlDli 
~-------+----+--------------+-------------+--------------+------------------------+--+--i 
MINUS 100 IBinary I Binary IResult - IBinary subtracticn, III SQ 
64 ! l(p1,q1). l(p2,q2). I binary Iwith q1=q2. I 

I I I l(p3,q3'. I I 
~----+--------------+-------------+--------------+------------------------t 
101 I Binary I Binary IResult - IBinary subtracticn, I 
t l(pl,q1). I (p2,q2l. I binary Iwith one of the follo~- I 
I I I '(p3,q3). ling scale requirements: I 
I I I I I I 
I I I I I- IST2 bit 7 off - I 
I I I , 1 q1<q2 and pl+(q2-q1) I 
I I , I , <=15. I 
I I I I ,- IST2 bit 7 on - I 
I I I I I ql>q2 and p2- (q2-q1) , 
I I I I 1 >15. , 
~----+--------------+-------------+--------------+------------------------~ 
102 IBinary I Binary IResult - IBinary subtraction, I 
I l(pl,q1). l(p2,q2}. I binary Iwith one of the follo~- I 
I' , l(p3,q3). ling scale requirements: I 
I I I I I I 
1 I I I ,- IST2 bit 7 off - I 
I I I I I ql>q2 and p2- (q2-ql) I 
I I I I I <=15. , 
I I I I ,- IST2 bit 7 on - I 
I I I I I q1<q2 and p1+ (q2-q1) I 1 
I' I I I >15. I I 
~---+--------------+-------------+--------------+------------------------f I 
,03 IFloat {p1). IFloat (p2). IResult - Ipl=p2. IST2 bit 7 on I I 
I' 1 ,float (p3). lindicates p3>p1. I I 
~----+--------------+-------------+--------------+------------------------t ~--~ 

04 IDecimal IDecimal Result - 10perands 1 and 2 are I I 
l(p1,ql). 1(p2,q2). decimal larranged so that I I 
I (p3,q3). Iq1<=q2. IST2 is used I I 
I las follows: I I 
I I I I 
I 11... SIZE is on. I , 
I J I I 
I I·· •••• 1. SUBTRACT I I 
I I PACKED (SP) I I 
I I flag - I I 
I I always on. I I 
I I···· ••• 1 ql=q2=q3, I I 
I I and y=T. I I 
I I Operands ar~ I I 
I I reordered so I I 
I I that T=T=X. I I 

~----+--------------+-------------+--------------+------------------------f r--i 
105 IFloat (p1). IFloat (p2). I Result. Ipl<p2. I ISQI 
~----+--------------+-------------+--------------+------------------------1 I I 
106 IFloat (p1). IFloat (p2). IResult. Ipl>p2. I 1 I 
~----+--------------+-------------+--------------+------------------------+--f I 
108 I Extended I Extended I Extended IExtended float IQII I 
1 Ifloat. ,float. I float. I subtraction. I I , 
I I I , I (Applies to OS version I I I 
1 I I I lof compiler only). I I 1 

-------~----~--------------~-------------~--------------~-----------------~------~--~--~ 
Figure 5.96. (Part 21 of 32). Usage of operands in Type-2 text tables 
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r------------~--------------T--------------T-------------T------------------------T-----' 

I operator I Operand 1 I Operand 2 1 Operand 3 I Comments I Phase I 
~-------T----~ I I I ~--T--~ 
IIOPl IIOP2 1 I I I ICrlDll 
~-------+----+--------------t--------------+-------------t------------------------t--t--~ 
I MOVE 100 IFixed length ILength of movelFixed length I Short" fixed length loe SCI 
19E I Istring. I «257 bytes). Istring. Istring move. I I 
I ~----+--------------+--------------+_------------t------------------------i I 
I 101 IOffset of I IParameter. IArgument list to I I 
I I largument from I I Iparameter list string I I 
I I Istart of I I Imove. I I 
I I i ALI ST (R1). I I I I I 
I ~----+--------------t--------------+_------------t------------------------1 I 
I 102 I Immediate I IOffset of ISets the return flag I I 
I J Ifield I Ireturn. byte lin the DSA. I I 
l I I (byte 5). I I in DSA. I I , 
I ~----+--------------+--------------+-------------+------------------------~ I 
I 103 IFixed length ILength of movelFixed length ILong fixed length I I 
I I I string.. I (>1536 bytes) ·1 string move. I 1 , 
~-------+----+--------------+--------------+-------------+------------------------~ ! 
I KONST 100 lop4=target lop5=target lop6=1. IAdjustable and/or I J 
IF8 I I length. Ilength-3. I IVARYING source to I 
I ~----+--------------+--------------+_------------ishort fixed length I 
I MOVE 104 IAdjustable I IShort fixed Itarget. (MOVE X'04' I 
19E I land/or VAR I Ilength CHAR. lis always preceded by I 
I I ICHAR. I I IKCNST X·OO·). I 
~-------t----t--------------t----T---------t-------------t------------------------1 
MOVE 105 IQ-temp: start IBytelContent IQ-temp: startlPadding move for short I 
9E I lof padding+1. I 3 IPadding lof padding. 1«257) fixed length I 

" I I character 1 Istring target. , 
J - I I 4- 51 Length of I I I 
I I I I padding-ll I I 
I I I 1C<257). I I I 
~----+--------------+----+---------t-------------+------------------------~ 
106 I I Byte I Content IQ-temp: startlPadding move for long I 
I I I 3 IPadding lof padding. 1(>1536) fixed length I 
I I I I character I Istring target. I 
I I I 4-5lLength ofl I I 
'I I' padding-11 J I 
I I I I (>1536). I I I 
.----+--------------t----~---------+_------------+------------------------1 
101 IShort «257) I I Longer IVARYING (max1) CHAR to I 
I IVARYING CHAR. I IVARYING CHAR. I VARYING (max2) CHAR I 
I I I I ,with 257>maxl<max2. I 
~----+--------------+--------------t-------------t------------------------i 
108 IAdjustable IConstant (1). IShort IAdjustable to short I 
I ICHAR or short I IVARYING CHAR. I VARYING or short I 
I IVARYING CHAR. I I IVARYING to shorter , 
I I I I IVARYING. I 

~-------+----+--------------+--------------+-------------+------------------------~ 
I KONST 100 lop4=length of I I IString move from I 
IF8 I I shorter I I Isource to target, via I 
I t I string. I I Iworkspace if they I 
I ~----+--------------t--------------t-------------ioverlay; otherwisp. I 
I MOVE 109 IShort fixed- I Workspace. IShort fixed- Idirectly. (MOVE X'09' I 
19E I I length I I length lis always preceded by I 
I I Istring. I Istring. IKONST X·OO·). I L _______ ~ ____ ~ ______________ ~ ______________ ~ _____________ ~ ________________________ ~ __ ~ __ J 

Figure 5.96. (Part 22 of 32). Usage of operands in Type-2 text tables 
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r------------T--------------T-------------T--------------~------------------------T-----l 
I Operator I Operand 1 I Operand 2 I Operand 3 I Comments I Phase I 
~-------T----1 I I I .--T--~ 
I IOP1 IIOP21 I I I ICRIDII 
~-------t----t--------------t-------------t--------------t------------------------t--t--i 
I KONST 100 IOp4=smallest IOp5=number oflop6=1. IAdjustable or IOC 
IF8 I Inumber of Ibytes req- I IVARYING source to short I 
I I Ilists with luired for I Ifixed length target. I 
I I Isame number Itarget-2 I I (MOVE X'OA' is always I 
I 1 lof bytes as I I Ipreceded by KONST I 
I I I target. I I I X • 00' ) • I 
I r----t--------------t-------------t--------------i I 
I MOVE lOA IAdjustable ITable of IShort fixed- I , 
19E I lor VARYING Imasks for NC Ilength BIT. I I 
I I I BIT. I instruction. I I I 
I (contd) I I I I I I 
~-------t----t--------------t-------------t--------------t------------------------1 

MOVE lOB IShort «2049) I I Longer IVARYING (max1) BIT to I 
9E I IVARYING BIT. I IVARYING BIT. IVARYING (max2) BIT I 

I I I I Iwith 2049>max1<max2. I 
~----+--------------+-------------+--------------+------------------------t 
10C IAdjustable BITIQ-temp: end IShort V~~YING IAdjustable to short I 
I lor short lof target. IBIT. IVARYING or short VARY- I 
I IVARYING BIT. I I lING to shorter VARYING. I 
.----t--------------t-------------+--------------+------------------------~ 
100 I Immediate I IQ-temp: end lANDS out spare bits at I 
I Ifield (byte I lof target. lend of target when not I 
I 15). I I Imultiple of 8 bits. I 
~----t--------------+-------------t--------------+------------------------~ 
10E I ILength of IQ-temps: startlBit string padding I 
I I Ipadding (>1 lof padding. Itable to generate an I 
I I land <9 bytes) I IXC instruction. I 
~----+--------------t-------------t-~------------t~-----------------------t--t--i 
110 IVARYING I I IClears top bits of a IOXISCI 
I I string.. I I I VARYING string. I I I 
~----t--------------+-------------+--------------+------------------------t--i I 
114 ITemporary. IShift I String IShort fixed-length bit IKVI I 
I I I constant I temporary. Istring concatenation. I I I 
~----+--------------t-------------+--------------+------------------------i t I 
111 IARG1. IARG2. I String IShort VARYING bit- I I I 
I I I I temporary. Istring concatenation. I I I 

~-------+----+--------------+-------------+--------------+------------------------+--+--1 
I MULT 100 IMultiplicand- IMultiplier - product - T2 is used as II SQI 
62 I binary binary binary follows: I 

I (p1,q1t. (p2,q2). (p3,q3). I 
I •••••• 1. opl=op2, so 
1 MR R3,R2 net 
I MR R3, R3+1 
I is gener-
I ated. 
I ••••••• 1 p1+p2+1<=15, 
I so result is 
I in odd reg-
I ister of a 
1 pair, and 
I SLDA is 
I omitted. 
~----t--------------t-------------+--------------t------------------------t--t 
101 IMultiplicand -IMultiplier - IProduct - I IQAI 
I I halfword I halfword I halfword I I I 
I I binary. Ibinary. I binary. I I I 

-------~----~--------------~-------------~--------------~------------------------~--~--
Figure 5.96. (Part 23 of 32). Usage of operands in Type-2 text tables 
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r------------T--------------T------------~--------------T------------------------T-----' 
I Operator I Operand 1 I Operand 2 I Operand 3 1 Comments IP~asel 

.-------T----~ I I I ~--T--~ 
I IOPl I IOP2 I I I I IcrlDll 
~-------t----t--------------t-------------t--------------t------------------------t--t--i 

MOLT 102 IMultiplicand -IMultiplier - IProduct - Ipl=p2. IIIISQI 
62 I I float (pl). I float (p2). I float (p3). I I I I 
(contd) I 1 I I I I I I 

~----t--------------t-------------t--------------t------------------------~ ~-~ 
03 I Multiplicand- . Multiplier - Product - I I ST2 is used as 

I decimal. decimal. decimal. follows: 
I 
I ..... 1 •• Always on -
I triggers MP 
I and ZAP code 
I generation. 
t ••••••• 1 No overflow 
I is specified 
I ZAP code 
I generation 
I is supp-
I res sed. 

~----t--------------t-------------t--------------t------------------------i .--i 
104 IMultiplicand -IMultiplier - IProduct - Ipl~=p2r with operands I ISQI 
I Ifloat (pl). Ifloat (p2). Ifloat (p3). larranged so that I I I 
I. I 1 I Ipl<p2. I I I 
~----t------------·--t------------t---------------t-----------------------~ ~-~ 
105 I Multiplicand I Multiplier. I IMultiplies in situ. I I I 
I land product. I I lextending the opl field I I I 
I I I I Iwith zero to accomm- I I I 
I I I I Iodate the product I I I 
I I I I I length • I I I 
~~---t-~------------t-------------+--------------t------------------------t--t--i 
108 I Extended I Extended I Extended IExtended float IQIISQI 
I Ifloat. I float. I float. I multiplication. I I I 
I I I I I (Applies to OS version I I I 
I I I I lof compiler only.) I I I 

< ~-------t----t--------------t-------------t--------------t------------------------t--t--i 
INoX 100 IIndex temp- I Indexed IQ-temp IUsed in evaluating sub- IIIIQAI 
13D I lorary (dead). Ivariable or I (alive). Iscripted array I I I 
I I I I Q-tenip if I I expression I I I 
I I I I BASED. 1 I I I I 
~------+----t--------------+-------------t--------------t------------------------t--t--i 
INE 100 I I I Isee EQ table I I I 
15B I I I I I I I I 
~------t----t--------------+------------_t--------------t------------------------t--t--i 
I NOCBR 100 I IOffset of I INOCHECKIII ISAI 
I BO I I 10NCB. I I parameter on I I I 
I I I I I la statement. I I I 
I r----t--------------+-------------+--------------+------------------------f I 1 

I I 101 I IOffset of I I NOCBECR I I I 
I :1 I I IONCB. I Iparameter on I I I 
I I I I I I la block. I I I 
~-------+----+--------------+------------_t--------------+------------------------i ~--i 
I NOT 100 IOPl IOP2 IOP3 (target). IOp3=-.opl. I ISCI 
I 66 I I I I I I J I 
I 103 I I I ITl\e operand types, and I I I 
I 105 I I I Ithe code skeletons and I I I 
I lOA I I I Ibit strips (except for I I I 
I I OB I I I IX' OA .) used in code I I I 
I 10C I I I I generation, are the I I I 
I I I I I Isame as for the corres- I I ·1 
I I I 1 .1 Iponding MOVE tables. I I I L ____ --_~ ____ ~ _____________ ~------------~ ____________ ~ _______________________ ~ __ £__J 
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r------------T--------------T-------------T--------------T------------------------T-----, 
I Operator I Operand 1 I Operand 2 I Operand 3 I Comments I~asel 

~-------~----i I I I ~~-i 
IlOPl IlOP2 1 I I I IcrlDll 
~-------t----t--------------t-------------t--------------t------------------------t--t--i 
INULL 100 INull. INull. I Null. ITable containing no IlIISAI 
179 I I I I luseful information I I I 
1 I I I I le.g •• a deleted text' I I I 
I I I I I, I table. 1 I I 
~-------t----+--------------t-------------t--------------t------------------------t--t--i 
IOFFS 100 IOffset number IArray Io-temp repre- ITfteSe two tables are I KE 
36 I I I reference. Isenting array lused to reference I 

I I I I element. loffset (op1) of op2. 1 
~----+--------------t-------------t--------------ilf table is used when I 
101 IOffset number IArray IQ-temp repre- lassociated with I 
I I reference I Isenting array ISUBS/NDX tables then I 
I I I I element. IlOP2=X'00'. Otherwise 1 
I I I I I lOP 2=X' 01 • • I 
~---+--------------t-------------+--------------+------------------------i 
102 IOffset numberslArray IQ-temp repre- I I 
I I I reference. I senting array I I 
I I I I element. I I 
~---~t--------------t-------------t--------------t------------------------~ 
103 IOffset. I IQ-temps. IOffset table witft no I 
I I I I Idictionary reference - I 
I I I I Isupplied by preceding I 
I I I I I index table. I 
~----t--------------t----~--------t--------------t------------------------i 
104 IOffset. IOffsetted Io-temp. IAllows same index I 
I I litem. I Ito be associated with I 
I I I I Idifferent offsets. I 
~----t--------------t------------_+----~--------t------------------------i 
105 IOffset number IArray IQ-temp. repre-I I 
I I I reference. I senting array I I 
I I I I element. I I 
~----t--------------t-------------t--------------t------------------------i 
106 I I I Address temp.. I Tells phase OC no VDA I J 
I I I I Iwanted for S.A.T. I I 
I I I I I I I 
~---+--------------t-------------t--------------t------------------------f I 
107 ITemporary IOffsetted I Q-temp. IHas specific register I I 
I I operand. litem. I lin operand2 or a temp- I I 
I I I I I in operand2. Either I I 
I I I I I register or register I 1 
I I I I Icontaining temp. to be I I 
I I I I I used as a base at I I 
I I I I I Q-temp. 'print. 1 I 

~------t----t_-------------t-------------t--------------t------------------------t--t--i 
IONB 100 I I I ION BEGIN block header. IIlI I 
19B I I I I Isee PROC table. I I I 
~-------t----t--------------t-------'------t--------------t------------------------t-t--i 
IONeAD 100 IF1ag and INu11. I Address IONCBAR and ONCOUNT IKKISDI 
lAS I IOffset from I I temporary. Ibifs. I I I 
1 I I ONCA. I I I I I I 
I ~---t--------------t------------_+--------------t_-----------------------f I I 
I I 01 I Flag and I Length I Addr ess I DATAFlELD. ONFlLE. 1 I I 
I I loffset from Itenporary. I temporary. IONREY. and ONSOURCE 1 I I 
I I I ONCA. I I Ibifs, and ONSCURCE psv. I I I 
I .----t--------------t-------------t--------------t------------------------i I I 
I 102 IF1ag and INull. I Address IONCHAR psv. I I I 
I I loffset from I I temporary. I I I I 
I I I ONCA • I I I I I I L--_____ ~-___ ~ ______________ ~ _____________ ~ ___________ ---~ ________________________ £ __ £-_~ 
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r------------T-------------T--------------~--------------T------------------------T-----' 
·1 Operator I Operand 1 I Operand 2 I Operand 3 I comments I P"'ase I 
.-------T----~ I I I ~-T--~ 
I IOPl I IOP2 I I I I IcrlDll 
~-------t----t-------------t--------------t--------------t------------------------t--t-~ 
IONS 100 IFile name if ICondition namelONB block ION statement. Body of IIIlsAt 
180 I I a file is I and descrip- I reference I statement follows ONB I I I 
I I I involved. Ition of ON- I (or 0). Itext table. I I I 
I I I I unit 1 I I I I 
~-------+----+-------------+--------------+--------------t------------------------~ .-~ 
IOPENl 100 IFile name. I Dictionary I TITLE IFirst text table for I IKLI 
18B I I Ireference of 1 expression 10PEN statement. I I I 
I I I loverflow entrylresult. I I I I 
I I I I (attributes I I I I I 
I I I Ion OPEN). I I I I I 
I ~----+-~-----------t--------------t--------------t------------------------f I I 
I 101 ILINESIZE IPAGESIZE I ISecond text table for I I I 
I I I expression I expression I 10PEN statement (for I I I 
I I Iresult. I result. 1 IPRINT dataset). I I I 
~------t----t-------------+--------------t--------------t------------------------i ~--i 

OR 100 10pl. IOp2. IOp3(target) IOp3=OplI 0 p2. I ISC 
SF I I I I I I I 

103 I I I IThe operand types and I I 
lOA I I I Ibit strips (except for , I 
I I I I Ion) used in code gen- I I 
lOB I I I leration are the same as I I 
I I I I Ifor the corresponding I I 
10C I I I IMOVE tables. I I 
r----t-------------t--------------t--------------t------------------------t--i 
105 I IXmmediate IOp3 (target). IGenerates I I 
I I Ifield, F I 101 Op3,F. I I 
I I I (byte 3). I I I I 

~------t----t_------------t-------------_t--------------t------------------------i-i--f 
IPEND 100 I Compiler I I IPrologue end label. IIIISAI 
19F I I label. I I I I I I 
I ~---t-------------t-------------_t--------------i------------------------f , , 
, 101 I I I I End of DSA code. I I , 
I ~----t-------------t-------------_t--------------t------------------------i I I 
I 102 I Compiler I I IStart of I , , 
I I Ilabel. I I linitialization code. I I I 
~-------+----t-------------t--------------+--------------t------------------------i I I 
IPINI~ 100 IVariable DR. I I IOutput comment for I I I 
IFA I I I I Ivariable initialization. I I I 
~-------t----t-------------t--------------t--------------t------------------------i .--i 

PLUS 01 Binary Binary Sum - IBinary addition, with SQ 
63 (pl,ql). (p2,q2). binary Iql ..... =q2. 

(p3,q3). I 
IIST2 bit 1 on indi­
,cates that ql<q2 and 
Ip1+(q1-q2»15, and 
Ithat therefore a 
Idouble register is 
I needed. Otherwise a 
ISingle register is 
Ineeded and qi<q2. 
IOperands are re­
larranged if required. 

~----+-------·------t--------------t-------------+------------------------i 
102 IFloat (pi). IFloat (p2). ,sum - lFloat addition, with I 
,. I I ,float (p3). 1 pl=p2 • , 
I I· 1 I 1 I 
I 1 I I IIST2 bit 1 is on if I 
I I I I Ip3>pi. I L-______ ~ ___ ~ ____________ ~ ____________ ~ _____________ ~ _______________________ ~A__J 
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r------------T--------------T-------------T--------------T------------------------T-----' 
1 Operator I Operand 1 I Operand 2 I Operand 3 I Comments IP~ase, 

~-------T----~ I I I ~--~-~ 
IIOPl IIOP21 I I I ler IDII 
~-------+----+--------------+-------------+--------------+_-----------------------t--t--i 
PLUS 03 Decimal Decimal Sum - IIf ql=q2=q3 and II 
63 (plwql). (p2 wq2). decimal lop3=op2 w then the op-

(p3 wq3) • I erands are rearranged 
(contd) Iso that the operation 

lis op3=op3+opl. Other­
Iwise the operands are 
larranged so that 
Iq1<=q2. 
I 
IIST2 is used as 
Ifollows: 
I 
11... SIZE is on. 
I ••••••• 1 ADD PACRED 
I (AP) flag -
I always on. 

~---+--------------t-------------+--------------t------------------------~ .--i 
104 IFloat (p1). IFloat (p2). ISum - IFloat additionw with 1 SQI 
I I I Ifloat (p3). Ipl~=p2. Operands are I I 
I I I I larranged so that I , 
I I I I Ipl<p2. 'I' 
~---t--------------+-------------t--------------t------------------------f , 
105 IFloat (p1). IFloat (p2). ISum - IUnnormalized float I , 
I I I 1 float (p3). ladditionw with p1=p2., , 
I I I I I I I 
I I I I IIST2 bit 1 is on if I J 
I I I I I p3>pl • I I 
~----+--------------+-------------+--------------t------------------------i I 
106 I Binary. I Binary. ISum - IBinary additionw with, I 
I I I I binary. Ino shifting. I I 
~----+-------~------+-------------+--------------+------------------------t--i I 
108 I Extended I Extended I Extended 1 Extended float addition I QI I I 
I Ifloat. I float. I float. I (applies to OS version I I I 
I I I I lof compiler only). I I I 

~-------t----t--------------+-------------+--------------t------------------------t--+--~ 
IPMINUS 100 I Source. I I Target. IPrefix minus table with IIII , 
168 I I I I IIOP2 as SROwn for the I I I 
I I I I I I ASSN ,table. I I I 
~-------+----+--------------+-------------+--------------t------------------------i f--i 
IPOWER 100 I I Exponent. I Result. IGenerates code to per- I I I 
165 I I I I Iform the operation I I I 
I I I I I lop3=op1**op2. I I , 
~-------t----t--------------t-------------t--------------t------------------------f ~--f 
,PPLUS 100 I Source. I I Target. IPrefix plus table w with liSA 
161 I I I I IIOP2 as shown for the I I 
I 1 I I I I ASSN table. I I 
~-------t----t--------------t-------------t--------------t------------------------i I 
I PROC IILC I I I IReal entry point to a I I 
190 I I I I Iprocedure. See I I 
I I I I I Ifigure 5.91. I I 
I BEGIN I I I I I I I 
192 I I I I I , I 
IONB I I I I I I I 
19B I I I I I I I L _______ 4 ____ ~ ______________ 4 ____________ ~ ______________ 4 ____ - ___________________ ~ __ L__ 

Figure 5.96. (Part 21 of 32). Usage of operands in Type-2 text tables 
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r------------~-------------T-------------_y--------------T-----------------------~-----, 
I Operator I Operand 1 I Operand 2 I Operand 3 I comments I Phasel 
~-------T----i I I I .--T--i 
I IOP1 IIOP21 I I I ICr IDII 
~-------t----t-------------t--------------t--------------t------------------------t--t--~ 

PSV 00 I Pseudo- ISecond pseudo- string addresslPseudovariable table Ir KV 
D6 I variable I variable temporary. lused for STRING pseudo-

argument. argument. The string variables only. 
address is 
null for 
SUBSTR with 3 
args since 
2 PSV tables 
exist, the 
second of 
which con­
tains the 
string add-

I ress temp. 
~-------t----t-------------t--------------t--------------t------------------------i ~--~ 
I PSV2 100 I Expression I Null. I Pseudo- IPseudovariable table I IOXI 
151 I I result to be I I variable lused for non-string I I I 
, I lassigned to I I argument. Ipseudovariables, e.g., I I I 
I lithe pseudo- I I ISTATUS. I I I 
I I Ivariable. I I I I I I 
~-------t----t-------------t--------------t--------------t------------------------i .--i 
IPTS 100 I Pointer. I Pointer. IPointer temp- IUsed when op2 is itself I IPII 
IDA I I I lorary (may la locator. Becomes I I I 
, I I' I I be qualified). I BAD DR in PI. I I ~ 

.-------t----t-------------t--------------t--------------t------------------------i I I 
IPTSAT 100 I Pointer. I Based IQ-temp. IPointer text table I I I 
1F9 I I I variable I (alive). IBecomes BADDR in PI. I I I 
.-------t----t-------------t--------------t--------------t------------------------f I I 
I PUT 100 IFile or I SKIP I LINE I I I I 
18A I I STRING. I (expression). I (expression). I I I I 
~-------t----t-------------t-------------_t--------------t------------------------i r--i 
IREru> 100 I I I ISee last part of this I IKMI 
183 I I I I I figure. I I I 
.-------t----t-------------t--------------t--------------t------------------------t--t--i 
I REPLY 100 INull. I NUll. I Reply I IKTIIII 
IC7 I I I I expression. I 1 I I 
~-------+----t-------------+-------------_t--------------t------------------------t--t--i 
IRESDES 100 IBased var- I I Descriptor IUsed to reserve space IIAI I 
131 I liable (REFER I I temporary Ifor a descriptor. 1101 I 
, I I structure) • I I I I I I 
~-------+----t-------------t--------------t--------------t------------------------t--t--i 
,RETURN 100 INo of blocks I Diet .• ref. of IRETURN IOperand 3 is null if IIII I 
17D I Ito be Ilast block to lexpression Inothing is returned. I I I 
I I lepilogued. Ibe epilogued. I result. I I I I 
I r----t-------------t--------------t--------------t-------------------·-----t--t--i 
I 101 INo of block IDict. ref. of IRETURN IReturn for interlanguagelIMlsAI 
I I Ito be Ilast block to lexpression lencompassing block. I I I 
I I I epilogued. I be epilogued I result. I I I I 
~-~-----t----t-------------t-------------_t--------------t------------------------t--i I 
IREVERT 100 IFile refer- I I Condition IREVERT statement. 1111 I 
178 lienee if file I Iname and I I I I 
I I I condi tion. I I description I I I ~ 
I I I I lof ON-unit. I I I I 
~-------t----t-~-----------t--------------t--------------t------------------------i .--i 
I REWRITE I 00 I I I ISee last part of this I IKMI 
187 I I I I I figure. I I I L _______ ~ ____ ~ _____________ ~--____________ ~ ______________ ~ ________________________ ~ __ ~ __ J 
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r------------~-------------T-------------T--------------T------------------------T-----' 
I Operator I Operand 1 I Operand 2 I Operand 3 I comments I Phase I 
~-------T---.. I I I .-T-' 
I IOPl I IOP2 I I I I ICrlDll 
~-------t----t--------------t------------_t--------------t------------------------t--t--f 
ISCI 100 IComparand. I Increment. ILoop control IIncrements a comparand IIIISQI 
16B I I I I variable. lat the head of an I I I 
I I I I I literati ve do-loop. I I 1 
I I I I I IIOP2 00 for inner loops I I I 
I I I I I I 01 for outer loops I I I 
I I I I I I for loops with I I I 
I I I I I I multiple speci- I I I 
I I I I I I tications. I I I 
~-------t----t_-------------t----~------_t--------------+-----------------------i ~--i 
ISHIFT 100 IOperand to be 1~IMeanin9 I Target. INot used if SIZE is I ISAI 
123 I IsRifted. I 2 IType of I I possible. I I I 
I I I I I shift. I I I I I 
I I I I 5 I Amount. I I I I I 
~-------+----+--------------+----~-------_t--------------+------------------------i .-, 
ISIGNAL 100 INull. INull. ISignal type. I I I I 
177 I I I I I I I I 
~-------+----+_-------------+------------_+--------------+------------------------i J--i 
ISINIT 100 I Initializing I Istatic var- Istatic initial I IPAI 
I F3 I I constant. I I iable to be I assignment I I I 
I I I I I initialized. I I I I 
~-------t----t--------------t-------------+--------------+------------------------i ~--i 
ISL 100 I I I Isee figure 5.90. I ISAI 
1 FD 1 I I I I I I I 
~-------+----t--------------+----------_t--------------t------------------------f I I 
ISN 100 I I I Isee figure 5.90. I I I 
IFe I I I I I I I I 
~-------t----t-------------+-------------+--------------t_-----------------------f ~-f 
I STOP 100 INull. INull. 1 Null. I I IXT, 
175 I I I I I I I I 
~-------+----t_------------~------------.--------------+-------------~---------t--t_-f 
I STPG 100 I Non-standard format containing overflow I Overf low page index I I ~A I 
19C I I page reference. Itable. See figure 5.3. I I I 
~-------+----t_------------T------------_y--------------t_-----------------------t--t_-i 
SUBS 100 I subscript. IArray V-ref. IIndex IAny subscript other InlxEI 
Fl 1 I I I temporary. Ithan the first in a I I I 

I I I I Ilist. I I I 
I I I I I I I I 
I I I I IIST2 is as for the I I I 
I I I I IMOLT X'OO' table. I I I 
~---t_-------------t----------~-t--------------t------------------------t--t--i 
101 I subscript. ILiteral bin- IIndex IAny subscript other ImlQAI 
I I lary constant. I temporary. Ithan the first in a I I I 
I I I I llist. I I I 
I I I I IGEN2 may be used for I I I 
I I I I I the last subscript in I I I 
I I I I la list (see figure I I I 
I I I t 15 • 94) • I I I L _______ ~ ____ ~ _____________ ~ ____________ _4-____________ 4_ __ ------_______________ ~ __ L __ J 
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r------------T--------------T--------O-----T--------------T------------------------T-----' 
I Operator I Operand 1 I Operand 2 I operand 3 I comments IPhase, 
~-------T----~ I 'I .--T--i 
I IOP1 IIOP21 I 'I ,errDll 
~-------+----+--------------+-------------+--------------+-----------------~------t--+--~ 
ISUBS1 100 I Subscript. IArray inform-Ilndex IFirst subscript in a JIIIQAI 
I FO I I ,ation: I temporary. Ilist. I , I 
I I I I I IThe content of operand I I I 
, I I IBytelMeaning I 12 after Phase KE is I I , 
I I I 10-1 " Ishown in figure 5.97. I I , 
I I I 12-3 IA.T. refl IIST2 is set by Phase KE I I : 
I I I 14-5 IV-ref. I I as for a MULT table and I I I 
I I I I I I Ithe table is changed to I I I 
I I 1 I I I I MULT by Phase QA. I I I 
~-------t----+--------------+----~--------+--------------+------------------------t--+--~ 
IKONST 100 I Translate I I ITRANSLATE bif. IOCISC 
I F8 I I table. I I I I I 
I ~----+--------------+-------------+--------------~(TRT X'OO' is always I I 
ITRT 100 ISource - I Length. ITarget - Ipreceded by KONST I I 
IA4 I I non-varying I I non-varying IX·OO'). I I 
I I I string I I string. I I I 
I I 1<=256 bytes. , I I ( I 
~-------+----t--------------+-------------+--------------t------------------------t--~ 
ITRT 101 ISource - ,Translate I Halfword IVERIFY bif. IOXI 
IA4 I Ivarying Itable. Ibinary target. I I I 
I I ( str ing I I I I I 
I I 1<=256 bytes. I I I I I 
I ~----t--------------t-------------+--------------+------------------------~ I 
I 102 I Source I Length 1256 byte IGenerates a translate I I 
I I Istring. I (source) if I string land test table for a I I 
I I I 1 adjustable, ( (table) • l TRANSLATE bif. I I 
I I I I otherwise I I I I 
I I I I length I I I I 
I I I I (source) -1 • t I I I 
~-------t----t--------------+-------------t--------------t------------------------t--~ 
IKONST 100 ITranslate I I ITRANSLATE bif. lOCI 
IF8 I Itable. I I I I I 
I ~----t--------------t-------------+--------------i(TRT X'03' is always I I 
ITRT 103 ISource - I Length. ITarget - Ipreceded by KONST- I J 
IA4 I I non-varying I I non-varying IX·OO'). I I 
I I I string I I string. I I I 
I I 1>256 bytes. I I I I I 
~-------t----t--------------t-------------t--------------t------------------------t ~--. 
IKONST 100 ILength (POS) I I IGenerates a translate I I I 
IF8 I lif adjustable I I land test table for a I I I 
I I I source I I ITRANSLATE bif. I I I 
I I ,string, I I I , , I 
I "otherwise I I ,(TRT X' OS' is always 'I' 
, "length(POSJ-1 , , 'preceded by KONST " I 
, ~----t--------------t-------------+--------------iX·OOf). I I 1 
,TRT 105 I String ,String 1256 byte I I I 
,A4 , ,variable ,variable I string, I I 
1 I 1 (POS) • I (replace) • 1 (table) • I I I 
~-------+----+--------------+-------------+--------------+------------------------+--i 
IKONST 100 ILength of I I IVERIFY bif. IOXI 
IF8 lithe source I I I I I 
I "string. I I I (TRT X·06' is always I I 
I ~----+--------------+-------------+--------------ipreceded by KONST " 
,TRT 106 ISource - I~ranslate I Halfword IX'OO'). I I 
IA4 I 1 non-varying Itable. Ibinary target.1 , , 
I I I string I I' I , 
, I 1<=256 bytes. I I' I I 
L _______ ~ ____ ~--------------~-------------~---~-------___ ~ ________________________ ~ __ ~ __ J 
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r------------T--------------T-------------T--------------T------------------------T-----l I Operator I Operand 1 I Operand 2 I Operand 3 I comments I Phase I 
~-------T----i I I I .--T--i 
I IOPl ,IOP2, , " ICrlDII 
~-------+----t--------------t-------------+--------------t------------------------t--+--i 
ITRT 101 ISource - I Translate ITarget - ITRANSLATE bif. IOC SC 
IA4 I Ivarying stringltable. Ivarying stringl I 
I t I <=256 bytes. t Ilonger than I I 
I (contd~ I I I I source. I I 
~-------t----t--------------t-------------t--------------+------------------------~ 
IKONST 100 I Translate , I ITRANSLATE bif. I 
IFa I Itable. I I I I 
I ~----t--------------t-------------+--------------~(TRT X'08' is always I 
ITRT 108 ISource - IConstant (1). I Target - Ipreceded by KONST I 
IA4 I ladjustable I Ivarying stringlX·OO'). I 
I I Istring<=256 I 1<=256 bytes orl 1 
I I Ibytes or I Ivarying stringl I 
I I Ivarying string I I shorter than I I 
I '1<=256 bytes. I I source. I I 
~-------t----+--------------t-------------t--------------+------------------------l 
IKONST 100 ILength of ITranslate I ITRANSLATE bif. I 
I F8 I I shorter I table. I I I 
I I Istring. I I I ('IRT X'09' is always I 
I ~----t--------------+-------------+--------------ipreceded by KONST I 
ITRT 109 ISource string. I Temporary ITarget string·IX·OO'). I 
I A4 I I I workspace, if I I I 
I I I Isource dnd I I I 
I I I Itarget over- 'I I 
I I I Ilap. I I I 
~-------+----+--------------+-------------t--------------t------------------------t--t 
I KONST 100 ITranslate I I IVERIFY bif. lOX 
IFa I Itable., I I I 
I ~----+--------------+-------------+--------------~(TRT X'OA' is always I 
ITRT lOA ISource - ILength of I Halfword Ipreceded by KONST I 
'A4 , 'non-varying J source I binaI:Y target. I X' 00') • I 
I t I string>256 1 string. I I I 
I I I bytes I I I I 
~-------t----t--------------+-------------+--------------t------------------------t 
TRT lOB ,source-fixed ,Source-fixed I Target. IGenerates code for I 
A4 I I length. Ilength<251. I I INDEX bif. I 

~----t--------------t-------------t--------------i I 
10C ISource - any ISource <256. I Target. I I 
I I length, adj- IMay be I I I 
I I ustable, vary-Ivarying. I I I 
I ling, or fixed. I I I I 
~----t--------------t-------------+--------------i I 
100 ISource - any ISource - I Target. I I 
I Ilength, vary- Ifixed <256. I I I 
I I ing. I I I I 
.----t--------------t-------------t--------------t------------------------t--1 
10E IString I I IGenerates code to lOCI 
I I temporary. I I Icreate a translate I I 
I I I I I table. I I 

r-------t----+--------------+-------------+--------------t------------------------t--t--i 
IVDA 100 ISize of IRounding con-ITarget for IGet VDA table. IIIISA 
122 I Istorage Istant for I address, if , I I 
I I Ineeded Idoubleword I needed. IIST2 is set, by O~ing I I 
I I I (absolute lalignment of I Iwith SETPNAB, if the I I 
I I Ivalue or IVDAs. I IVDA must be kept until I I 
I I Ivariable) • I I I termina tion of the I I 
I I I I I Iblock. I , 
I ~----t--------------t-------------t--------------+------------------------i I 
I 102 I I I IFree VDA table. Only I I 
I I I I I 1used if VDA to be freed I I 
I I I I I I before end of statement. I· I L _______ 4 ____ ~ ______________ ~ _____________ ~ ______________ ~ ________________________ ~ __ ~ __ 

Figure 5.96. (Part 31 of 32). Usage of operands in Type-2 text tables 
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r------------T--------------T-------------T--------------T------------------------T-----' 
I Operator I Operand 1 I Operand 2 I Operand 3 I Comments I Phase I 
~-------T----~ I I I ~--T--~ 
I IOP1 IIOP2 1 I I I lerlDII 
~-------+----+--------------+-------------+--------------+------------------------+--+--i 
I WAIT 100 INull. INull. I Event I IIIIKTI 
112 I I I I expression. I I I I 
~-------+----t--------------+-------------t--------------+------------------------i .--i 
IWHILE 100 IWHILE IGSL of end I IWHILE clause. I I I 
16D I I expression. lof do-loop. 1 I r I I 
~-------t----t--------------+-------------+--------------t------------------------i .--i 
IWRITE 100 I I I ISee last part of this I I I 
18q I I I I I figure I I I 
~---_---L----L--------------L-------------L--------------L------------------------+--+--i 
IRecord I/O text tables I 
IThe general format of record I/O tables (listed below> is as follows: I 
I File. Key (variable, Variable or I 
I constant, or IGNORE I 
I expression). expression. I 
IThe options permitted with each type of statement are shown against the I 
,corresponding values of IOP2. I 
IAII the text tables except LOCATE are followed by an EVO table. I 
I I 
IUNLOCK 100 tKEY I (Applies to OS version III 
185 I I I I lof compiler only.) I 
~-------+----+--------------t-------------+--------------+------------------------1 .--
READ 101 SET. 1 KMI 
83 102 KEYTO. SET. I 

103 KEY. SET. I 
10q INTO. I 
105 INTO. EVENT. I 
106 KEYTO. INTO. , 
107 KEYTO. INTO. EVENT. I 
108 KEY. INTO. I 
109 KEY. INTO. EVENT. J 
IDA KEY. INTO. UNLOCK) OS I 
lOB KEY. INTO. EVENT. UNLOCK) only. I 
10C IGNORE. , 
100 IGNORE. EVENT. I 

~-------t----t--------------t-------------+--------------+------------------------i I 
I WRITE 10E I I I FROM. I I I 
, 8q 10F I I I FROM., I I 
I 110 I I KEYFROM. I FROM. I I I 
1 111 I I KEYFROM. I FROM. I EVENT. I' 
~-------+----+--------------t-------------t--------------+------------------------i I 
IREWRITEI12 I I I FROM. I I I 
I 81 , 13 I I I FROM.. I EVENT., I I 
I 11q I IKEY. I FROM. I I I 
I 115 I I KEY. I FROM. I EVENT. I I 
~-------+----+--------------+-------------+--------------+------------------------i I 
IDELETE 116 I I I I EVENT. (Applies to OS I I 
185 117 I JKEY. I I version of I I 
I 118 I IKEY. I I EVENT. compiler only.) I I 
~-------+----+--------------+-------------+--------------+------------------------~ I 
ILOCATE 119 I I I SET. IAlways followed by a I I 
188 11A I IKEYFROM. ISET. ILOCATE 00 table. I I L _______ L ____ L ______________ L _____________ L ______________ L ________________________ ~ __ ~ __ J 

Figure 5.96. (Part 32 of 32). Usage of operands in Type-2 text tables 
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r----------------T----------------------------------------------------------------------, 
1 Type of array I Contents of Operand 2 I 
~----------------+-----------------~--------------T------------------T------------------i 
1 1 Byte 0 1 Byte 1 1 Bytes 2-3 I Bytes 4-5 I 

~----------------+-----------------+--------------+------------------+------------------f 
1 Adjustable non-I Code byte (var- 1 Data byte. I Offset. I ATR. 1 
I based. . I iable'. I I I I 
~----------------+-----------------+--------------+------------------+------------------~ 1 Adjustable 1 Code temporary I Data byte. I Offset. I ~T number. I 
I based. I (Q-temp'. I I ! I 
~----------------+-----------------+--------------+------------------~------------------~ 
I Non-adjustable.! Code byte I Precision. 1 Literal binary constant. I 
I ! (constant).. 1 1 I L ________________ ~ _________________ ~ ______________ ~ _____________________________________ J 

Figure 5.91. Content of Operand 2 of a SUBSl table after Phase KE 
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r------T--------T-----------------------------------------------------------------------, 
I Bytes I Symbol I Meaning I 
~------+--------+-----------------------------------------------------------------------i 
I 0 I IFOM I Text code byte (FLWUNT). I 
~------+--------+-----------------------------------------------------------------------~ 
I 1 I IFOFL I First flag byte: I 
I I I I 
I I I 1... Drop through from this unit to the next in the stream. I 
I I I .1.. The first label (see below) exists. I 
I I I .. 1. The second label (see below) exists. I 
I I 1 ••• 1 The unit ends at a CALL statement. I 
1 I 1 1... The unit ends at a RETURN statement. I 
I I I .1 •• This is the last flow unit in the block. I 
I 1 1 •• 1. The flow unit starts an iterative do-loop. I 
~------+----~---+-----~-----------------------------------------------------------------i 
I 2 I IFOFL2 I Second flag byte: 1 
I I I I 
I I 11 ••••••• The unit starts at block entry statement (PROC,BEGIN,ENTRY' I 
~------+--------+-----------------------------------------------------------------------~ 
I 3 I I Not used. I L ______ 4 ________ ~_-_____________________________________________________________________ J 

r-------------------T------------------T-------------------T------------, 
I Label constant ILabel variable I Label variable I First 
, ,temporary I or pointer I latel 

r------T--------+-------------------+------------------+-------------------1 descriptor 
I 4 I I IFOCl - operand IIFOCl - operand I IFOCl - operand I 
I I I code byte. Icode byte. I code byte. I 
~------+--------+-------------------+------------------+-------------------i 
I 5-6 I I IFORF1 - label IIFORFl - label I IFORFl - dict- I 
1 1 I number. Inumber of first I ionary reference I 
I I I I compiler label. I of the variable. I 
r------t--------t-------------------t------------------t-------------------~ 
I 7 I I IFOLVl - block IIFOCLl - number oft IFOLFl - flag I 
I , I level. Icompiler labels. I byte (X'80' if I 
~------t--------t-------------------, I , 
I 8, I IFOCTl - block , 1 GOOB, X' 00' if , 
I I I count. , I GOTO). I L ______ ~ ________ L __ ----_____________ ~ __________________ ~ ___________________ ~ ____________ J 

r------T--------T-----------------------------------------------------------------------, 
I 9-13 I I Second label descriptor - as above, with symbolic names ending in 2. , 
~------t--------+-------------·----------------------------------------------------------1 I 14-181 IFOUNC , Flow unit chain field. I 
r------+--------t-----------------------------------------------------------------------~ 
1 19- 23 1 IFOBCH 1 Dlock chain field. 1 
~------+--------+-----------------------------------------------------------------------i 
I 24-261 1 Not used. 1 
~------+--------t-----------------------------------------------------------------------~ 
I 21-281 IFOPHl 1 Two-byte reference of last hash table in preceding flow-unit. 1 
~------T--------T------------------------------TT---------------------------------------i 
I 29 I IFOCDE I For first flow unit in block:llotherwise: operand code byte of label I 
I I I block count. lion this flow unit. I 
~------+--------+------------------------------+t---------------------------------------i 
1 30-311 IFOLAB 1 For first flow unit in block:llotherwise: dictionary reference of 1 
I I , the number of the first label I I label on this flow unit. I 
I I I used in a GOTO statement in II I 
I , I the block. fI 1 
~------+--------+---------------------------~--t+---------------------------------------i 
1 32 I 1 Not used. I I 1 L ______ ~ ________ ~ ______________________________ ~~ _______________________________________ J 

Figure 5.98. (~art 1 of 2). ~ormat of flow unit headers from Phase OE to Phase 01 
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r--------T-------T----------------------------------------------------------------------, 
I Bytes I Symbol I Meaning I 
~--------+-------+----------------------------------------------------------------------~ 
1 33-35 I IFOLPUITrack address of the last page in the flow unit. I 
~--------+-------+----------------------------------------------------------------------i 
1 36-67 1 IFOVU IBit vector indicating which of the first 256 variables are used in I 
I I tthis flow unit. I 
~--------+-------+----------------------------------------------------------------------~ I 68-99 1 IFOVS lBit vector indicating which of the first 256 variables are set in I 
I I lthis flow unit. I 
~--------+-------+----------------------------------------------------------------------~ 
1 100-1311 IFOBENIBit vector indicating EITHER which of the first 256 variables are busyl 
Ilion entry to the flow unit, (Phase OE), OR which of the first 256 1 
1 1 Ivariables are set between the head and back dominator of the flow I 
I I lunit. I 
~--------+-------+----------------------------------------------------------------------~ 
I 132-1631 IFOBEX1Bit vector indicating EITHER which of the first 256 variables are busy I 
I I Ion exit from the flow unit, OR which of the first 256 variables are I 
I I Iset more than once in the flow unit (Phase OE). I l ________ ~ _______ ~ ______________________________________________________________________ J 

Figure 5.98. (Part 2 of 2). Format of flow unit headers from Phase OE to Phase 01 
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Order No. LY33-6010-1, Page Revised by TNL LN33-6175, October 1976 

r-------T-----------T-------------------------------------------------------------------, I Bytes I Symbol I Meaning I 
~-------t-----------+-------------------------------------------------------------------~ I 0 I IFOM I Text code byte (FLWUNT). I 
~------t-----------t------------------------------------------------------------------_i I 1 I IFOFl I First flag byte: f 
I I I I 
I I 1... I The first connection (see below) exists. I 
I I .1.. I The second connection (see below) exists. I 
f I .. 1. I First connection is by 'drop through'. f 
I I . - -1 I The unit ends at a CALL statement. I 
I I 1 •.• I There are no more connections. (Depends on second connection I 
I I I existing_) I 
I I .1_. 1 I 
I I .. 1. I The unit can never be executed. I 
I I .... 1 I This flow unit has been optimized. I 
~-----t-----------t-------------------------------------------------------------------i I 2 I IFOF2 I Second flag byte: I 
I I 1 I 
I 1 1... 1 The flow unit is always executed in a loop. I 
I I .1.. I The flow unit is in a non-looping part of the program. I 
I I .. 1. I' The flow unit is the first in a loop (loop entry). I 
I 1 ••• 1 I The flow unit is the last in a loop. I 
I I 1 ... I All flow units on chain back to back dominator are in a loop. I 
I I .1.. I I 
I I .. 1. I The flow unit is a back target. I 
I I ... 1 I Re-ordering is permitted in this block. I 
~------i-----------t-----------------------------------------------·--------------------f 
I 3 I IFOF3 I Third flag byte: I 
I I 1.... I 'Ihe label in this flow unit can be gone to from an ON-unit 0:[ is I 
I I I a streaK I/O abnormal termination label. I 
I I .1.. I 'Ihe first flow unit in a tlock. I 
I I .. 1. I The first flow unit in a DO group. I 
I I ••• 1 1 'Ihe last flew unit in a DC group. I 
I I 1. .. I The flow unit header is to be retained. I 
I I .1 •• 1 The loop contains a hidden branch (e.g., as a result of I 
I I I ENDFILE) and the loop control variable must be stored. I 
~-------t-----------t-----------------------------------------------------~------------_i I q I IFOFUN I Flow uni t number. I 
~-------t-----------t-------------------------------------------------------------------~ I 5 I IFOBD I Back dominator number (if flow unit is in a loop). I 
~-------+-----------t------------------------------------------------------------------_i I 6 I IFOLC 1 Loop chain field. I 
~-------t-----------t------------~------------------------------------------------------~ I 7 1 IFOBTN 1 Back target number (if flow unit is not in a loop). I 
~-------t-----------t-------------------------~--------------------------~-------------_i I 8 I IFOCNl I First connection: flow unit to which cont.rol passes on exit. I 
~-------t-----------t-------------------------------------------------------------------i I 9 I IFOCN2 I Second connection: alternative to the first connection. I 
~------+-----------t-------------------------------------------------------------------i I 10-11 I Not used. I I 
L _______ ~----------4----------------------------------------__________________________ -J 

Figure 5.99 .• (Part 1 of 2). Format of flow unit headers after Phase 01 
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r-------T-----------T-------------------------~-----------------------------------------, I Bytes I symbol I Meaning I 
~-------t-----------t----------------------------~--------------------------------------i 
I 12-13 I IFOLDE I Dictionary reference to loop data entry. I 
~-------t-----------t-------------------------------------------------------------------~ I 14-18 I IFOLCR I Text reference of the next ,loop in the loop chain. I 
~-------t-----------+-------------------------------------------------------------------i I 19-23 I IFOBDR I Text reference of the back dominator. I 
~-------t-----------t-------------------------------------------------------------------i I 24-28 I IFOBTNR I Text reference of the back target. I 
~-------+-----------t-------------------------------------------------------------------i 
I 29 I I Not us ed. I 
~-------t-----------t-------------------------------------------------------------------~ 
I 30-31 I IFOPC I Number of back connectors. I 
~------i-----------i-------------------------------------------------------------------i I 32 I IFODN I Loop depth number. I 
~-------t-----------t-------------------------------------------------------------------i 
I 33-35 I IFOLPU I Track address of the last page in the flow unit. I L _______ ~ ___________ ~ _________________________________ -------___________________________ J 

Figure 5.99. (Part 2 of 2). Format of flow unit headers after Phase 01 

r-------T-----------T-------------------------------------------------------------------, I Bytes I symbol I Meaning I 
~------t-----------t-------------------------------------------------------------------i 
I 0 I IOP1 I Text" code byte (HASH). I 
.-------t-----------t-------------------------------------------------------------------~ 
I 1 I IOP2 I Second byte of operator. I 
~-------t-----------t-------------------------------------------------------------------i I 2-23 I lHASHC I Eleven two-byte hash-chain fields. I 
~-------t-----------t-------------------------------------------------------------------i 
I 24-26 I IBPCH I Chain field painting back to the previous page. I 
~-------t-----------t-------------------------------------------------------------------i 
I 21 I I Not used. I 
~-------t-----------t-------------------------------------------------------------------~ I 28-29 I IBCHN I Head of chain back through text tables in this flow unit or page. I 
~-------+-----------t---------------------------~---------------------------------------i 
I 30-31 I IFCHN I Head of chain forwards through text tables in this flow unit I 
I I I or page. I 
L _______ ~--_________ ~ __________________________________ ----------------------------_____ J 

Figure 5.100. Format of hash tables in Type 2 text 
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PSEUDO CONSTANTS POOL (PCP) 

A pseudo constants pool entry consists of a six-byte heading field, followed by a 
'constant' field from which the object-time constant will eventually be constructed 
(during storage allocation~. In some cases, e.g., literal source-program constants with 
no replication factor, the 'constant' part of the PCP entry is identical to the final 
object-time constants pool entry. 

The general format of PCP entries is as follows: 

r--~----T--------T----------------------------------------------------------------------, I Bytes I Symbol 1 Meaning I 
~-------+--------+----------------------------------------------------------------------~ I 0 I PCPFGL I PCP flag byte. I 
~-------+--------+----------------------------------------------------------------------~ I 1 I PCPCDE , PCP code byte, indicating type of entry. I 
~-------+--------+----------------------------------------------------------------------~ I 2-3 I PCPCPL I Length of constants pool entry (i.e., expanded length). I 
r-------+--------+----------------------------------------------------------------------t I 4-5 I PCPDRF I Dictionary reference of variables dictionary entry. I 
I I I OR I 
I I PCPREP I Replication factor if the PCP entry is for a literal constant. I 
~-------+--------+----------------------------------------------------------------------~ I 6- I PCPENT 1 Constant (not necessarily in its final form). I 'L _______ ~ ________ ~ ______________________________________________________________________ J 

Figure 5.101. General format of pseudo constants pool entries 

The PCP is constructed by Phases PC and PA. The types of entry made by each of these 
phases are described in Figures 5.103 to 5.123, as follows: 

Figure 5.103. 
Figure 5.104. 
Figure 5.105. 
Figure 5.106. 
Figure 5.101. 
Figure 5.108. 
FIGURE 5.109. 
Figure 5.110. 
Figure 5.111. 
Figure 5.112. 
Figure 5.113. 
Figure 5.114. 
Figure 5.115. 
Figure 5.116. 
Figure 5.111. 
Figure 5.118. 
Figure 5.119. 
Figure 5.120. 
Figure S.121. 
Figure 5.122. 
Figure 5.123. 

Format of object-time arithmetic DEDs 
Format of non-pictured arithmetic FEDs (E or F format) 
Format of pictured arithmetic FEDs 
Format of non-pictured string DEDs and FEDs 
Format of pictured string DEDs and FEDs 
Format of C-format FEDs 
Format of carriage-control FEDs 
Format of program control data DEDs 
Code bytes in object-time DEDs and FEDs 
Flag bytes in object-time DEDs and FEDs 
Format of symbol table list element entries 
Format of long symbol tables 
Format of short symbol tables 
Format of string locator/descriptors 
Format of string descriptors 
Format of aggregate locato~s 
Format of area locator/descriptors 
Format of array descriptors 
Format of structure descriptors 
Format of descriptor descriptors for structures 
Format of descriptor descriptors for base elements of aggregates 

Output to the PCP from Phase PC 

Object-time DEDs and FEDs which are required to be passed as arguments to library 
routines. The formats of these entries are shown in figures 5.103 to 5.110. The values 
of the OED code bytes are shown in figure 5.111, and the meanings of the flag bytes 
(DEDFLG' in figure 5.112. 

Symbol table lists: A symbol table list ('symbol table vector') is created for each 
block containing declarations of variables which are involved in DATA-directed I/O or 
CHECK condition statements. Blocks with a lower block count which do not contain any 
such declarations are nevertheless represented with dummy lists, for chaining purposes. 
A dummy list is similar to the last two elements of a normal list and contains a list 
delimiter (X'OOOOOOOO") and a pointer to the first element of the list of the containing 
block. The lists are built in block-count order. The format of a symbol table list 
element entry is shown in figure 5.113. 
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Symbol tables are created for variables that are known within a block containing either a 
'GET/PUT DATA:' STATEMENT, OR A 'SIGNAL CHECK:' statement (for those variables for which 
the CHECK condition is enabled). Each symbol table is referenced (at compile-time by a 
two-byte offset: at object-time by a four-byte address) by its corresponding element in 
the symbol table list for the block in which the variable is declared. 

The formats of symbol tables are shown in figures 5.114 and 5.115. 

r---------------------------T-------------------------------~---------------------------, I All OED and FED entries. I All symbol table element bits., All symbol table entries. I L ___________________________ ~ _______________________________ ~ ___________________________ J 

o < 
OFFSDED OFFSTE OFFSST 

Figure 5.102. Contents of the PCP after Phase PC 

r-------T-----------T-------------------------------------------------------------------1 , Bytes 1 Symbol I Meaning I 
~-------+-----------+-------------------------------------------------------------------i I 0 I DEDLKP IDEO code byte" indicating type of DED. See figure 5.111. I 
~-------+-----------+-------------------------------------------------------------------f 1 I DEDFLG Flag byte, indicating the attributes of the item: 

I 
1 •• 0. Fixed constant. 
I •• 1. Float constant. 
I ••• 0 Non-extended float. 
I ••• 1 Extended float. 
I 0... Fixed picture. 
I 1... Float picture. 
I .0.. Declared binary. 
I .1.. Declared decimal. 
I •• 0. Short precision. 
I •• 1. Long precision. 
I •.. 0 Real. I 
I ••• 1 Complex. I 

~-------+-----------+-------------------------------------------------------------------f 
, 2 I DEDPRS I Precision. I 
~-------+-----------+---~---------------------------------------------------------------i I 3 I DEDSCL I Scale. I 
~-------T-----------T---------------------------------------T---------------------------f I 4 1 PADPLN I Length of picture. I This part is present only I 
~-------+-----------+---------------------------------------i if the DED is pictured. 
I 5 1 PADDLN I Length of data. I 
~-------+-----------+---------------------------------------1 I 6 I PADMFL I Mantissa flag byte: I 
I I I I 
I I 01 ••••• 0 I Drifting s in subfield. I 
I I 0.1 •••• 0 , Drifting + in subfield. I 
I I 0 •• 1 ••• 0 I Drifting - in subfield. I 
I I 0 ••• 1 •• 0 I Drifting $ in subfield. I 
I I 0 •••• 1.0 I Total suppression in subfield. I 
I I 0 ••••• 10 I * in subfield. , 
~-------+-----------+---------------------------------------~ I 7 I PADEFL i Exponent flag byte - as for PADMFL. I 
~-------+-----------+---------------------------------------i I 8- I PADPIC I Picutre specification. I L _______ ~ ___________ ~ _________________________ ~ _____________ ~ __________________________ _ 

Figure 5.103. Format of object-time arithme~ic DEDs 
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r-------T----------T--------------------------------------------------------------------1 
I Bytes I Syrr,bol I Meaning I 

~-------+----------+--------------------------------------------------------------------i 
I 0 I DEDLKUP J DED code byte, indicating type of FED. See figure 5.111. I 
~-------+----------+--------------------------------------------------------------------i I 1 I DEDFLG I Flag byte, indicating the attributes of the field. See DEDFLG in I 
I I I figure 5.103. I 
~-------+----------+--------------------------------------------------------------------i I 2-3 I I Field width. I 
~-------+----------+--------------------------------------------------------------------~ 
I 4 I I Precision. I 
~-------+----------+--------------------------------------------------------------------i I 5 I I Scale. I L _______ ~ __________ ~ ____________________________________________________________________ ~ 

Figure 5.104. Format of non-pictured arithmetic FEDs CE- or F-format) 

r-------T----------T--------------------------------------------------------------------1 I Bytes I Symbol I Meaning I 
~-------+----------+--------------------------------------------------------------------~ 
I 0 I DEDLKUP I OED code byte, indicating type of FED. See figure 5.111. I 

~-------+----------+--------------------------------------------------------------------i 
I 1 I DEDFLG I Flag byte. See figure 5.112. I 

~-------t----------+--------------------------------------------------------------------i I 2-3 I PDFFL2 I Field width. I 
~-------T----------T-------------------------------------------T-------------------------i 
I 4 I PDFLK2 IDEO code byte. I This part of the FED is I 

~-------+----------+------------------------------------------~ identical to the corres-I 
I 5 I PDFFL2 I Flag byte. I ponding arithmetic OED. I 
~-------+----------+------------------------------------------i See figure 5.103. I 
I 6 I PDFPRS J Precision. I J 

~-------+----------t------------------------------------------1 I I 7 l PDFSCL I Scale I I 
~-------+----------+-------------------------------~----------~ I I 8 I PDFPLN I Length of picture. I I 
~-------+----------+-------------------------------------------i I I 9 f PDFDLN I Length of data. I I 
~-------+----------+------------------------------------------i I I 10 I PDFMFL I Mantissa flag. J I 
~-------+----------+------------------------------------------i I 
I 11 I PDFEFL I Exponent flag. I I 

~-------+----------+--------------.----------------------------i J 
I 12- I PDFPIC I Picture specification. r I L _______ ~_~ ________ ~ __________________________________________ ~ _________________________ J 

Figure 5.105. Format of pictured arithmetic FEDs 

r-------T----------T--------------------------------------------------------------------1 
r Bytes I Symbol I Meaning I 
~-------+----------+--------------------------------------------------------------------i I 0 I DEDLKUP IDEO code byte, indicating type of OED/FED. See figure 5.111. I 
~------~+----------+--------------------------------------------------------------------1 I 1 I DEDFLG I Flag byte. See figure 5.112. I 
~-------+----------+--------------------------------------------------------------------~ I 2-3 I DEDLNG I String length Cif OED), or field width Cif FEDJ. r L _______ ~ ___ - ______ ~ ____________________________________________________________ --______ J 

Figure 5.106. Format of non-pictured string DEDs and FEDs 
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r-------T----------T--------------------------------------------------------------------1 I Bytes I Symbol I Meaning I 
~-------+----------t--------------------------------------------------------------------~ I 0 I DEDLKUP I DED code byte, indicating type of DED/FED. See figure 5.108. I 
t-------t----------t--------------------------------------------------------------------~ I 1 I DEDFLG t Flag byte. See figure 5.109. I 
~-------+----------+--------------------------------------------------------------------i I 2-3 I PSTPIL I Length, or field width, with insert characters. I 
~-------t----------+--------------------------------------------------------------------i I 4-5 I PSTPNL I Length, or field width~ without insert characters. I 
~-------t----------+--------------------------------------------------------------------~ , 6- I PSTPIC ,Picture specification. ! L _______ ~ __________ ~ ____________________________________________________________________ J 

Figure 5.101. Format of pictured string DEDs and FEDs 

r-------T----------T--------------------------------------------------------------------, I Bytes I Symbol I Meaning I 
~-------+----------+--------------------------------------------------------------------~ I 0 I DEDLKUP I DED code byte (X' 5Cit " indicating type of FED. I 
~-------+----------+-----------------.--------------------------------------------------~ 
I 1 I DEDFLG I Flag byte. See figure 5.112. 1 
~-------+----------+--------------------------------------------------------------------i I 2-3 I , Field width. , 

~-------+----------+--------------------------------------------------------------------i 1 4- I I FED for real part (bit 1 of the flag byte = 'l'B). I 
I 1 I I 
I I I FED for imaginary part (bit 1 of the flag byte = 'l"B). I L _______ ~ __________ ~ ____________________________________________________________________ J 

Figure 5.108. Format of C-format FEDs 

r-------T----------T--------------------------------------------------------------------, 
I Bytes I Symbol 1 Meaning I 
~------+----------+--------------------------------------------------------------------i , 0 I DEDLKUP IDEO code byte, indicating type of FED. See figure 5.111. I 

~-------+----------+--------------------------------------------------------------------i 
I 1 I OEDFLG 'Not used. I 
~-------+----------+--------------------------------------------------------------------~ 1 2-3 1 I This field is omitted for a PAGE FED, and used as follcws for other I 
I 1 I carriage-control FEDs: I 
I 1 I width of item X format item I 
I 1 I column number COL format item I 
I I 1 number of lines to be skipped SKIP format item I 
I I I line number LINE format item I L _______ ~ __________ ~ ______________________________________________________________ ~ _____ J 

Figure 5.109. Format of carriage-control FEDs 

r-------T----------T--------------------------------------------------------------------1 I Bytes I Symbol I Meaning I 
~-------+----------+--------------------------------------------------------------------i I 0 I DEDLKUP I DED code byte, indicating type of OED. See figure 5.111. I 
~-------+----------+--------------------------------------------------------------------i I 1 I DEDFLG I Flag byte. See figure 5.112. I L _______ ~ __________ ~-___________________________________________________________________ J 

Figure 5.110. Format of program control data DEDs 
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r----------T------------------------------, r----------T------------------------------, 
, Hex value, Data type (problem data DED) I 1 Hex value' Data type (FED and program I 

" I 
I , control data DED) , 

~----------+------------------------------i ~----------+------------------------------i 
I 00 I FIXED BINARY. I , 50 I F or E format. , 
~----------+------------------------------~ r----------+------------------------------~ I 04 I FIXED DECIMAL. , I 54 ,Arithmetic P format. I 
~----------+------------------------------~ ~----------+------------------------------i I 08 I FLOAT. , I 58 ,Character A, B, or P format. I 
~----------+------------------------------~ ~----------+------------------------------~ I OC I Free decimal (internal form)., I 5C 'C format. , 
~----------+------------------------------~ ~----------+------------------------------~ I 10 I FIXED PICTURE BINARY. , , 60 'X format. , 

~----------+------------------------------~ ~----------+------------------------------~ 
I 14 I FIXED PICTURE DECIMAL. I , 64 I COL format. I 
~----------t------------------------------~ ~----------+------------------------------~ 
I 18 I FLOAT PICTURE BINARY. I I 68 ,SKIP format. I 
~----------+------------------------------~ ~----------+------------------------------~ 
I 1C I FLOAT PICTURE DECIMAL. I r 6C I LINE format. I 
~----------t------------------------------~ r----------t----------------------~-------~ 
I 20 'Non-VARYING CHAR. I , 70 I PAGE format. , 
r----------t------------------------------i ~----------+------------------------------~ I 24 I Non-VARYING BIT. I I 80 ,LABEL. I 
~----------+------------------------------t ~----------+------------------------------i I 28 I VARYING CHAR. , I 84 I ENTRY. , 
~----------+------------------------------~ ~----------+------------------------------~ I 2C I VARYING BIT. , I 88 'AREA. , 
~----------+------------------------------t r----------+------------------------------~ I 30 I CHAR PICTURE. , , 8C ,TASK. , 

~----------+------------------------------~ r----------+------------------------------~ I 40 I BINARY constant. , I 90 'OFFSET. I 
~----------t------------------------------~ ~----------+------------------------------i 
I 44 ,DECIMAL constant. I , 94 I POINTER. I 
~----------+------------------------------~ ~----------+------------------------------~ I 48 I BIT constant. , I 98 I FILE. I l __________ ~ ______________________________ J 

~----------+------------------------------i 
I 9C 'EVENT. , l __________ ~ ______________________________ ~ 

Figure 5.111. Code bytes in object-time DEns and FEDs 

r------------T--------------------------------------------------------------------------, I Bit setting, Meaning , 

~------------+--------------------------------------------------------------------------~ ,00.. , A-format item. , 
I 01~. I B-format item. I 
,10.. , Character picture format item. , 

•• 0. , Fixed constant. , 
•• 1. , Float constant I 
••• 1 I Extended float. , 

0 ••• I F-format item/fixed picture. , 
1 ••• , E-format item/float picture. , 
.0.. , Declared binary. , 
.1 •• I Declared decimal. , 
11 •• , Character. , 
•• 0. f Short precision. I 
•• 1. , Long precis ion. , 
••• 0 , Real/length specified (A or B format'/unaligned bit string. , 
••• 1 I Complex/no length specified (A or B format/aligned bit string. I ----------__ ~ __________________________________________________________________________ J 

Figure 5.112. Flag bytes in object-time DEDs and FEDs 
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r------T---------T----------------------------------------------------------------------1 
I Bytes I Symbol 1 Meaning I 
~------+---------+----------------------------------------------------------------------~ 
I 0 ISTEFLG IFlag byte: 1 
I I I I 
I 10000 OOOOINot the last entry for a block. 1 
I 11000 OOOOILast entry in the list for the first block. I 
I 11100 OOOOILast entry in the list for a block other than the first. I 
~------t---------+----------------------------------------------------------------------~ 
I ~ I INot used (zero). I 
~------+---------+----------------------------------------------------------------------~ 
I 2-3 ISTEOFF IPointer to a symbol table entry for an identifier, I 
I I lOR I 
I I Izero (to indicate end of list for block) if this is the last-tut-one I 
I I lOR I 
I I lpointer to the first entry for the preceding block, if this is the I 
I I Ilast entry for a block. I l ______ ~ _________ ~ ______________________________________________________________________ J 

Figure 5.113. Format of symbol table list element entries 
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r------~---------T----------------------------------------------------------------------, 
I Bytes I Symbol I Meaning I 
~------+---------+----------------------------------------------------------------------~ a ISYTFL1 IFlag byte 1: 

I I 
I 000. • ••• I I dentif ier is STATIC. 
1100 ••••• IIdentifier is AUTOMATIC. 
1010 ••••• IIdentifier is CONTROLLED (non-parameter). 
1001 ••••• IIdentifier is BASED. 
1011 ••••• IIdentifier is DEFINED. 
1101 ••••• IIdentifier is non-CONTROLLED parameter. 
1111 ••••• IIdentifier is CONTROLLED parameter. 
1 ••• 0 •••• IIdentifier is INTERNAL. 
1 ••• 1 •••• IIdentifier is EXTERNAL. 
I •••• 1 ••• I Identifier may appear in a CHECK list (this bit must be en if the 
I lidentifier is EXTERNAL). 
I ••••• 1 •• IField A (SYTFLA) refers to data. 
I ••••• 0.·IField A (SYTFLA) refers to locator (this bit is zero for CONT~OLLED 
I Iparameter). 
I •••••• 1·IIdentifier is a member of a structure. 
I ••..•.. 1I This is a long symbol table. 
I ••••••• 0IThis is a short symbol table. See figure 5.115. 

~------+---------+----------------------------------------------------------------------f 
1 ISYTFL2 IFlag byte 2: 

I 1 
1 ••••••• IField A (SYTFLA) addresses code. 
0 ••••••• IField A (SYTFLA) does not address code • 
• 1 •••••• IThe item is dynamically CHECKED currently (this bit can only te set if 

Ithe table is not in STATIC) • 
•• 1 ••••• IThe word preceding this table (at object-time) contains the value used 

Ito establish ON CHECK for this variable • 
•• 0 ••••• IThis word does not exist • 

• 1 •• IVariable is based; bits 0, 1, 2,5 of SYTFL1, bit a of SYTFL2, 
Ilevel #, and flags all refer to declared pointer • 

•• 1.1Variable is based and SYSTFLB contains descriptor's address in static 
I storage. 

I •• 0·IIf variable is based, SYTFLB contains descriptor offset in DSA. 
I ••• 0 OOOOIReserved bits. always set to zero. 

~------+---------+----------------------------------------------------------------------i 
J 2 ISYTDIM IDimensionability (zero if non-array'. I 

~------+---------+----------------------------------------------------------------------~ I 3 ISYTLVL IBlock level, if AUTOMATIC. I 
~------+---------+-----------------------------------------------~----------------------i 
I 4-1 ISYTADD IAddress of the associated DED. I 
~------t---------+---------------------------------------------------------------~------~ 
I 8-11ISYTFLA IField A - address of data or locator. I L ______ ~ _________ ~ ______________________________________________________________________ J 

Figure 5.114. (Part 1 of 2). Format of long symbol tables 
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r-------T-----------T-------------------------------------------------------------------, 
I Bytes I Symbol 1 Meaning I 
~-------+-----------+-------------------------------------------------------------------~ 
I 12-151 SYTFLB I Field B - address needed for BASED. I 
~-------+-----------+-------------------------------------------------------------------~ 
1 16-171 SYTIDL 1 Length of identifier's name. 1 
~-------+--~--------+-------------------------------------------------------------------~ I 18- 1 SYTBCD I Fully qualified identifier name. I L _______ ~ ___________ ~ ___________________________________________________________________ J 

Figure 5.114. (Part 2 of 2). Format of long symbol tables 

r-------T-----------T-------------------------------------------------------------------, 
1 Bytes I Symbol I Meaning I 
~-------+-----------+-------------------------------------------------------------------~ I 0 I SYTFL1 1 Flag byte 1. See SYTFLG1 in figure 5.114. I 
~-------+-----------+-------------------------------------------------------------------~ 
I 1 I SYTFL2 I Flag byte 2. See SYTFLG2 figure 5.114. I 
~-------+-----------+-------------------------------------------------------------------~ I 2-3 I SYTIDL I Length of identifier's name. I 
~-------+-----------+-------------------------------------------------------------------~ 
I 4- I SYTBCD I Fully qualified identifier name. I L _______ ~ ___________ ~ ___________________________________________________________________ J 

Figure 5.115. Format of short symbol tables 

Output to the PCP from Phase PA 

Entries for constants (source-program, compiler-generated, address, and label) and I/O 
control blocks (FCB, record descriptor, key descriptor, ENVB, and DTF) are constructed 
from the corresponding general dictionary entries. In these cases, the 'constant' part 
of the entry, PCPENT, (see figure 5.101) is the same as the 'constant' part of the 
dictionary entry. The formats of PCP entries for static locators, static descriptors, 
and descriptor descriptors are shown in figures 5.116 to 5.123. 

r-------T-------------------------------------------------------------------------------, 
I Bytes I Meaning I 
~-------+-------------------------------------------------------------------------------~ I 0-3 I Byte address of the string. I 
~-------+--~----------------------------------------------------------------------------~ I 4-1 I String descriptor, as described below. I L _______ ~ _______________________________________________________________________________ J 

Figure 5.116. Format of string locator/descriptors 

r-------T-------------------------------------------------------------------------------, 
I Bytes I Meaning I 
~-------+-------------------------------------------------------------------------------~ I 0-1 I Allocated length of the string. I 
~-------+-------------------------------------------------------------------------------i I 2 I Flag byte: I 
I I I 
I I X'OO' - fixed length string. I 
I I X'80' - VARYING string. I 
~-------+-------------------------------------------------------------------------------i I 3 I For UNALIGNED BIT string, the last three bits of this byte contain the bit I 
I I offset of the string from the byte address. I L _______ ~ _______________________________________________________________________________ ~ 

Figure 5.111. Format of string descriptors 
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r-------T-------------------------------------------------------------------------------1 
I Bytes I Meaning I 
~-------+-------------------------------------------------------------------------------~ I 0-3 I Bytes address of the aggregate. I 

~-------+-------------------------------------------------------------------------------~ 
I 4-1 I Address of the aggregate descriptor. (See figures 5.121 and 5.122.' I l _______ ~ ___________________________________________ ~ _______ ~ ___________________________ J 

Figure 5.118. Format of aggregate locators 

r-------T-------------------------------------------------------------------------------, 
I Bytes I Meaning I 
~-------+-------------------------------------------------------------------------------~ I 0-3 I Byte address of the AREA. I 
~-------+-------------------------------------------------------------------------------~ I 4-7 I Allocated length of the AREA. This is the area descriptor, and is concaten- , 
I I ated to the end of tne array rtescriptor for an array of AREAs. I l _______ ~ _______________________________________________________________________________ J 

Figure 5.119. Format of area locator/descriptors 

r-------T-------------------------------------------------------------------------------1 
I Bytes I Meaning I 
~-------+-------------------------------------------------------------------------------~ I 0-3 I Byte address of the start of the array, relative to its 'virtual origin'~ I 
~-------+-------------------------------------------------------------------------------i 
I 4-11 I Extent descriptor for the first dimension. See figure 5.11. I 
~-------+-------------------------------------------------------------------------------~ I 12- I Extent descriptors for all other dimensions of the array. I L _______ ~ _______________________________________________________________________________ J 

Figure 5.120. Format of array descriptors 

r-------T-------------------------------------------------------------------------------, I Bytes I Meaning I 
~-------T----------------------------------------------T--------------------------------f I 0-3 I Byte address of the element relative to the I This is repeated for each I 
I I start of the structure descriptor I base element of the structure, I 
~-------+----------------------------------------------~ in order of declaration. The I 
I 4-7 I Descriptor for the element. I whole makes up the structure I 
I I I descriptor. I l _______ ~ ______________________________________________ ~ ________________________________ ~ 

Figure 5.121. Format of structure descriptors 

r-------T------T------------------------------------------------------------------------1 I Bytes I Bits I Meaning I 
~-------T------T-------------------------------------------T----------------------------~ r 0-1 I 0-1 IZera, indicating that this a structure I This is repeated fer each 
I ~------t-------------------------------------------~ identifier declared in the 
I I 2-15 IOffset, from the start of the descriptor, I aggregate. 
I I lof this entry in the descriptor. The I 
I I loffset is in multiples of four bytes. I 
~-------+------+-------------------------------------------i 
I 2 I 0-7 ILogical level of the id~ntifier in the I 
I I I structure. I 
~-------+------+-------------------------------------------1 
I 3 I 0 I ' 1 • B indicates AREA. I 
I I 1 l'l'B indicates BIT string. I 
I I 2-7 IReal dimensionality of the identifier. r l _______ ~ ______ ~ ___________________________________________ ~ ____________________________ J 

Figure 5.122. Format of descriptor descriptors for structures 
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r-------T------T------------------------------------------------------------------------, 
I Bytes I Hits I Meaning , 
~-------+------+-------------------------------------------T----------------------------~ 
I 0 I 0 l'l'B indicates that this is a base element, I This is repeated fer each 
I I 1 1'I~B indicates that this is the last I identifier declared in the 
I I lelement in the structure. I aggregate. 
I I 2-7 IAlignment stringency for the element, as I 
I I Ifollows: I 
I t I 0 bit I 
I I I 7 byte I 
I I I 15 halfword I 
I I I 31 word I 
I I I 63 doubleword I 
~-------+------+-------------------------------------------i I 1 I 0-7 ILength in bytes of the item. This is set , 
I I Ito zero for AREA or string identifiers. I 
~-------t------+-------------------------------------------i I 2-3 I lAs for bytes 2 and 3 in figures 5.122. I l _______ ~ ______ ~ ______________________________ --------_____ ~ ____________________________ J 

Figure 5.123. Format of descriptor descriptors for base elements of aggregates 
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EXTENDED CODE FORMATS 

During the code generation stage, the text stream contains a mixture of markers, Type-2 
text tables, generated code, and padding bytes. Unprocessed Type-2 text tatles are 
always preceded by special four-byte markers (inserted by Phase SA), and are 
word-aligned. All other items in the text steam are byte-aligned. 

r-------T-------------------------------------------------------------------------------, 
I Bytesl Meaning I 
~-------+-----------------------------T----------------------~--------------------------i 
I 0 I X' OF· • I Marker. I 
~-------+-----------------------------i I I 1 I X' 00' • I I 
~-------+-----------------------------1 I 
I 2 IX·OO Il

• I I 
~-------+-----------------------------i I 
I 3 IX·00 41

• I I 
t-------+-----------------------------~-------------------------------------------------~ 
I 4- IText table. J 

~-------~-------------------------------------------------------------------------------~ 
~-------T--------------------------------------------------------------T----------------i 
I 0 IX·OF-. IMarker. I 
~-------+---------------------------------------~----------------------~ I I 1 ITYP. Type of marker, indicating the contents of the I I 
I Iremainder of the marker. See figure 5.125 for details. 1 I 
~-------+--------------------------------------------------------------l I 
I 2 ,TXT. Length of marker + associated code. I I 
~-------+--------------------------------------------------------------i I 
I 3 ICOD. Length of generated code associated with this marker, I I 
I lor zero. I I 
~-------+--------------------------------------------------------------i I I 4- IRemainder of marker depends on value of TYP. I t 
t-------~--------------------------------------------------------------~----------------~ 
~-------T-----------------------------T-------------------------------------------------f 
,0 ,code byte. IGenerated code contains instructions whose I 
~-------+-----------------------------1length is indicated by the first two bits of the I 
I 1- IRemainder of instruction, loperation code. I 
I J 1, 3, or 5 bytes in length. I I 
~-------~-----------------------------~-------------------------------------------------i r-------T-------------------------------------------------------------------------------i 
, IX·OE-. Padding byte. I L _______ 4 _______________________________________________________________________________ J 

Figure 5.124. Components of extended code 
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r----------------T---T---T---T--------------T------T--------T---------------------------, 
I Marker Type ITYPITXTICODI Bytes q & 5 IByte 61 Byte 7 , Other bytes I 
, , , , , ,(see I' , 
I , I , I I Notes " I 
, I I I I 12 & 4) I I I 
~----------------t---t---t---+--------------t------+--------t---------------------------~ 
I Label 11 18 10 I Dictionary ,label I' I 
, , , , ,reference, or ,flags." I 
I , I I , compiler- , l ' , 
, , I I I label , I I , 
, I , I 1 number. , I' , 
~----------------t---t---t---t--------------+------t--------t---------------------------~ 
,Branches - un- 12 114 ,4 JDictionary Ilabel I IBytes 8-15 are X'OE', byte I 
Iconditionalor 13 114 14 I reference, or Iflags.1 ,16 is the operation code, , 
,conditional. I I I I compiler- I I I byte 17 is the operation I 
I (See Note 3) t I 'Ilabel. I I Imask. I 
~----------------+---+---t---+--------------~------~--------~---------------------------~ 
lEnd of text 14 14 10 IUsed for intermediate processing within code production I 
,table marker. t I I I phases. I 
~----------------+---t---+---+--------------T------T--------T---------------------------~ 
I Prologue load ,5 114 14 1 Dictionary ,label I I I 
laddress. "I I reference, or ,flags., I I 
I I I I I compiler- I I I I 
I I I I Ilabe 1 1 I I I 
I , I I I number. I I I I 
~----------------+---+---t---t--------------+------t--------t---------------------------~ 
I Procedure. 17 ,8 10 I Dictionary ,label" I 
I , I I I reference of I flags. I I , 
I I I I 1 block. I I I I 
~----------------t---+---t---t--------------+------+--------+---------------------------~ 
IBegin. 18 18 10 IDictionary Ilabel I I I 
I I I I I reference I flags. I I I 
I I I I lof block. I I I I 
~----------------t---t---t---+--------------t------+--------+---------------------------~ 
I prologue. 19 18 10 ICompiler labelilabel I - I I 
I I I I 'number of ,flags. I I , 
I I I I Istart of I I I I 
I I I 1 I prologue. , " I 
~----------------+---+---+---+--------------t------+--------+---------------------------~ 
I Procedure. 1 A , 8 , 0 I Compi ler labelll abell' I 
I I I I Inumber of I flags. I I I 
I 1 , I ,procedure I I I I 
I 1 I I I bas 3. , I I I 
~----------------t---+---+---+--------------t------+--------+---------------------------~ 
I Statement IB 18 10 ,Statement I I' , 
'number. '" I number. I I I ! 
~----------------t---t---t---+--------------t------t--------t---------------------------i 
Ian block., C 18 10 I Dictionary Ilabel I I I 
, , , I ,reference of I flags. " I 
, , I I , block. I I I I 
~----------------f---+---+---t--------------t------t--------t---------------------------~ 
IBlock end. ID IA 10 I I I IBytes 8 and 9 contain a I 
I I I I I I I ,NOOP 0707. I 
r----------------t---t---t---t--------------t------t--------t---------------------------~ 
INo listing 110 18+NIN IValue N is I I IBytes 8 to 8+N-1 contain I 
linformation - , I I Irepeated in I I Ithe code. I 
I N=number of 1 I I I this half- I I I I 
Ibytes of code 1 I I Iword. I I I I 
I following. I I I I I I I I 
~----------------t---+---t---t--------------t------t--------t---------------------------~ 
I Internal text 111 18 10 I Internal label I I I I 
Itable label. I I I I number. I I I I L ________________ ~ ___ ~ ___ ~ ___ ~ ______________ L ______ ~ ________ ~ ___________________________ J 

Figure 5.125. (Part 1 of 3~. Markers inserted in extended code by code generation phases 
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iii Ii i i i 
1 Byte 61 I ~arker TypelTYPITXTICODI Bytes 4 & 5 

I I I I 
1 I I I 
I I I I 
I I I I 
IInternal text I I I 
I table branches; I I f 
lunconditional orl12 18 I 
I conditional. I 13 I 8 I 
I 1 1 I 
I I I I 
IProgram end. 114 18 I 
1 I I I 

• I I I I Statement 115 18 I 
1 change.. I I 1 
~ I I I 
IBXLE and BXB 116 11A I 
1 branches. I I 1 
,See Note 3. 'i' 
1 I I 1 
I I 1 I 

• I 1 1 1 Call. I 17 1 8 I 
I I I 1 
I I I I 
l I I I 
1 Constant. 118 18+NI 
1 I I I 
I I 1 1 

• I 1 I IConstant re- 119 18+NI 
Iquiring reloc- I I I 
,atioD.. " I 

• I 1 I IReal entry 11A 18 I 
Ipoint. i' I 
1 I I I 
, I I I 

IIStart compiler- 11B 16 I 
Igenerated sub- I 1 I 
I routine.. 1 I I 
I I 1 I 
ILoop initial- 11C 18 I 
lization. 1 I I 

• I I I I'Code moved' 11D 19 I 
I marker I I I 
, I I I 
1 I 1 I 
I I I I 
I 'Code command' 11EI8 I 
I marker. I I I 
, 4 I I 
I 'Code reordered'llF 18 I 
I marker. I I I 
, 1 I I 
I 'Number region' 120 18 I 
I marker. I I I 
I I • , 

I (see I 
INotes I 
12 & 4) I 
I I 
I I 
I I 

4 IInternal labell I 
4 I number of I I 

Ibranch label. I I 
I I I 

o ISize of I I 
I program. I I 
I I I 

o I Statement I I 
I number. I I 
I 'I 

4 IDictionary 'label I 
Ireference or Iflags.1 
I compiler- I I 
tlabel I I 
Inumber. I I 
I I I 

o IDictionary Ilabel I 
Ireference of Iflags.1 
I entry label. I , 
I I I 

N IN repeated. Icon- I 
I Istant t 
I I flags. , 
I I I 

N IN repeated. Icon- t 
I Istant I 
, Iflags.' 
I I I 

o IDictionary 'label 1 
Ireference of Iflags., 
lentry. 1 I 
1 I t 

o I Number of in- I I 
Iline module. I I 
I I I 
I I I 

o I 1 I 
I I I 
I I I 

o I Statement I I 
Inumber from, , 
twhere code 1 I 
Icameio t I 
I I I 

o I I I 
I I 1 

I " o I I' 
I " I 1 1 

o IRegister for I I 
I program base. I I 
I " 

Byte 7 

Reloc­
ation 
CSECT .. 

i 
I Other bytes , 
I 
1 
I 
1 , 
IByte 8 is the operation 
tcode. 
IByte 9 is the branch mask. 
1 
I 
I 
I 

IBytes 8-15 are X·OB'. 
tbyte 16 is the operation 
Icode. byte 17 is the 
Ibranch mask. 
I 
1 

17, 8 - offset of statement 
,marker. 
1 
1 
I 

Figure 5.125. (Part 2 of 3). Markers inserted in extended code by code generation phases 
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r 
I Marker Type 
I 
I 
I 

I: End compiler­
Igenerated sub­
Iroutine. 
I 
lEnd of program 
1 CSECT,. 

• ILoad adcon. 
1 

• I I Code revert I 
I marker. 
I 

• 1 • Common ended I 
I marker. 

• IPseudo register 
I relocation. , 
1 , 

, Iii 

ITYPITXTICODI Bytes 4 & 5 IByte 7 
I (see I I 

1 I 
I I 
1 I 
121 ,4 
I 1 
, 1 
1 I 
122 18 
I I 
I I 
123 IC 
1 1 
1 I 
t 24 19 
I I 
I , 
I I 
125 18 
I , 
1 I 
126 18 
I 1 
1 I 
1 I 
1 , 

1 Notes 
& 4) 12 

I 
o ,Number of 

I routine. 
I 

sub-I 
I , 

I o , 
I 
1 

o ILibrary entry 
Iname • 
I 

o IStatement 
Inumber re­
Iverted to. 
1 

o I 
1 
I 

o IDictionary 
1 reference of 
I controlled 
1 variable. , 

I 

October, 1973 

I Other bytes , , 
I 
I 

17,8 - offset of statement 
, marker. 
I 
I 

Figure 5.125. (Part 3 of 3). Markers inserted in extended code by code generation phases 

1. Byte 0 is omitted because it is always XIOFI,. The values of Type Code, TXT, and COD 
bytes are shown in hexadecimal. 

2. The label flags are set as follows: 

o Programmer-supplied label. 
1 Compiler-generated label. 
2 programmer-supplied subscripted label. 

3. If an RR instruction is involved, the values shown for TXT and COD are halved~ 

4. The constant flags are set as follows: 

o Character constant. 
1 F type constant. 
2 H type constant. 
3 X type constant. 
4 A type constant. 
7 static-initial constant. 
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PREPROCESSOR DICTIONARY ENTRIES 

During the first preprocessor scan of text, entries are made in the general dictionary 
for all identifiers involved in compile-time statements. The format is shown below in 
figure 5.126. 

During the replacement activity of the second scan, Iva (identifier value block) 
entries holding character string val~es for variables and intermediate text are made in 
the variables dictionary. The format of these entries is shown in figure 5.127. 

r------T----------T---------------------------------------------------------------------, 
IBytes I Symbol I Meaning I 
~------t---------_+---------------------------------------------------------------------~ 
10 1 ILength of the identifier's name. This is zero if the identifier is I 
I I I a constant. I 
~------+----------+---------------------------------------------------------------------~ 11 I ICompile-time procedure number of the procedure in which the I 
I I lidentifier is declared. Non-procedural text is procedure number 1. I 

~------+----------+---------------------------------------------------------------------~ 
12-3 I IHash chain field, containing the dictionary reference of the next I 
I I lentry in the chain. The end of a chain is indicated by zero in tnis I 
I I I field. I 
~------+----------+---------------------------------------------------------------------~ 14 I IFlag byte indicating various attributes of the identifier: I 
I I I I 
I 11 .. · I Fixed decimal. I 
I 1·1.. I Character. I 
I 1··1. IBit. j 
I , ... 1 I Entry. I 
I I···· 1 ••• I Label. I 
I I···· .1 •• IINCLUDE identifier. I 
I I • • •• •• 1. I Iterative 00. I 
1 I • • •• • •• 1 I Constant. I 
~------+----------+---------------------------------------------------------------------i 
5-9 VALUE IField containing either a literal value, or a pointer to an IVB 

I entry. 
I 

NNN.. IFive-digit (three-byte) packed decimal number in the leftmost 
Ithree bytes, if the identifier is FIXED. 
I 

.00.. ITWo-byte dictionary reference to an IVB entry in the variables 
I dictionary, if the identifier is CHAR or BIT. 
I 

TTTTT IFive-byte text reference to the text containing the procedure or 
Ilabel, if the identifier is PROCEDURE or LABEL. 
I 

TTTTT IFive-byte text reference to the start of the included text, if this 
lis an INCLUDE entry. 
I 

.00.. ITWo-byte dictionary reference to another entry for the variable, 
Iderived from its declaration in the non-procedural text. This is 
lused in the case of an entry made for a variable which is used but 
Inot declared in compile-time procedure, and the entry's type is 
lindicated by an 'indirect reference bit' in byte 17. 

~-----t----------t----------------------------------~----------------------------------i 
110-11 ICOUNT IFor a PROCEDURE entry, this field contains the number of parameters j 
I I I for the procedure. I 
1 I IFor an INCLUDE entry. it contains the initial line number aSSigned tol 
I. I Ithe included text after it has been included. I 
I' I IFor a parameter to a procedure. it contains the position of the 1 
1 I I parameter. I L-_____ ~ __________ ~ ___________ ~ _______________________ -------__________________________ -J 

Figure 5.126. (Part 1 of 2). Preprocessor general dictionary entries 
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r------T---------~---------------------------------------------------------------------, 
,Bytes I symbol I Meaning , 
~------+----------+--------------------------------------------------------------------_i 
12-15 During the first scan, this field is used to join labels and simple 

variables by forward and backward chains, using dictionary refer­
ences as pOinters. This enables a final check to be made for 
undeclared items. The information is not required by the second 
scan, which uses this field as follows: 

For a LABEL, the field contains two dictionary references; that for 
the containing iterative DO statement, and that for the containing 
INCLUDE statement. 

For an INCLUDE entry, the dictionary references of the containing 
INCLUDE statement is in bytes 14 and 15. 

~-.-----+----------+---------------------------------------------------------------------~ 
11-6 I I Flag byte: , 
1 I I 1 
I 11... ISpecial entry. , 
, 1.1.. IDECLARE encountered in the first scan. , 
, 1 •• 1. IProcedure body encountered in first scan. I 
1 1···1 I Parameter. , 
I I···· 1 ... IProcedure called during second scan of a compile-time text. , 
I I···· .. 1. IIdentifier used on left-hand side of an argument. , 
I I···· ••• 1 IActivated variable. I 
~------+--------.--+------------------------------------------------·--------------------i 
117 I IFlag byte: I 
I I I 1 
1 11 ... IProced.ure 'in use' bit, for recursive checking. , 
I 1. 1 • • I Indir.ect reference bit (see bytes 5-9). I 
1 , •• 1. I Undefined or multiply-defined variable. J 

I I···· 1 ... IBuilt-in function bit. (Also used for 'explicitly set' bit.) I 
I I···· .. 1. IActivated with NORESCAN. , 
~------+----------+---------------------------------------------------------------------f 
118 - I I Name item, in EBCDIC. I L ______ ~ __________ ~ ___________________________________ -----------------------___________ J 

Figure 5.126. (Part 2 of 2). Preprocessor general dictionary entries 

r-----'----------T---------------------------------------------------------------------, 
,Eytes I Symbol I Meaning I 
~------+----------+---------------------------------------------------------------------i 
10 I IEack-u~ character i.e., last character in the IVE ~receding t~is one 1 
I I lin the chain, it such an IVB exists. I 
~------+----------+---------------------------------------------------------------------i 
11-35 1 I~ain data part of the IVB. 1 
~------+----------+---------------------------------------------------------------------i 
136 I ILength of the IVB data (maximum 35) in bits 2-7. Bit 0 = '1- if the I 
" IIVB is the last in the chain. , 
~------+----------+---------------------------------------------------------------------~ 
137 I INot used. I 
~------+----------t-----------------------------------------------------------~--------_i 
138-39 I IChain field, containing the dictionary reference of tne next IVB , 
'I lentry in the chain. If bit 0 of byte 36 = -1', then this field is I 
I I I not used. , 
~-----~---------~-----------------------------------------------------_--------_____ -J 
Figure 5.127. Identifier value block (IVE) entries in the preprocesscr variables 

dictionary 
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Section 6: Diagnostic Aids 
INTRODUCTION 

This section contains information that is intended to assist in the recognition, 
identificiation, and location of errors in the compiler program. In particular it 
describes how various aids can be made available. 

(Aids for diagnosing errors in source programs and object programs are described in 
the publications: DOS PL/I Optimizing Compiler: Programmer's Guide and, DOS PL/I 
Optimizing Compiler, Execution Logic. 

USE OF THE COMPILER DUMP OPTION 

The compiler dump phase (Phase AI) can be used to provide a printe(i dump of the conter.:tE; 
of various data. areas used during a compilation. In general, the p:rinted dump shollis t:~e 
hexadecimal values cf the data area ccntents. In order to obtain a dum~, the DO~F cption 
must be specified in the *PROCESS statenent~ 

A dump can be obtained after the execution of one or ffLore ~rocessing ~hases, lIihen it 
is referred to as an interphase dump, or in the case of a program-check interrupt causing 
abnormal termination of the execution of a phase, when it is referred to as an abort_dump 
(In the case of an abort dump, the number of the statement being processed at the time of 
the abnormal termination can be found by examination of the XSTAT field (offset X ·670·) 
of the communication area (see figure 5.1., part 10).) 

The contents of the following data areas can be dumped: 

Registers (not applicable to interphase dumps) 

Communications area (XCOMM) 

Phase working storage (XSTG) 

Text pages 

Dictionary pages 

In addition to these data areas, a dump can also contain the following additional 
information: 

• Page header information - the page headers of all pages in main storage at the tirre 
of the dump, plus the first 16-bytes of the page data. 

• Page monitoring variables - information about the number of various page-handling 
operations performed during the ccm~ilation up to the time of the dump. 

• Special areas of phase working storage - if a compiler abort dunp is provided during 
execution of Phase QA, a formatted listing of the contents of the current register 
usage table is provided (in addition to this data being dumped in unformatted forro as 
part of the contents of XSTG). 

The compiler dump phase can be invoked by inclusion of the keyword, DUMP, or its 
abbreviation, DU, in the *PROCESS statement. The option can be specified with or wit~ut 
a value list. The formats, and the facilities provided, are described in the following 
paragraphs. 

Note: If the facilities provided by the compiler dump phase are required during 
compilation of one or more external procedures that are members of a batched job or 
job-step, the DUMP option must be specified i~ the *PROCESS statement of the first member 
of the batch as well as in the *PROCESS statement(s) of the batch member(s) for which the 
facilities are required. This is because the dump phase remains in main storage 
throughout compilation and allowance for it must be made during initialization of the 
compiler partition. The dump phase requires approximately 16K bytes of main storage. 
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USE OF THE DUMP OPTION WITHOUT A VALUE LIST (COMPILER ABORT DUMP) 

The format of the *PROCESS statement when the DUMP option is used without a value list is 
as follows: 

*[ JPROCESS (options,J DUMPIDU (options] 

Commas between options can be omitted, pxovided that the options are separated by at 
least one blank. 

If the DPMP option is specified without a value list, a dump will only be provided in 
the case of abnormal termination. Such a dump will have the header: 

PL/I OPTIMIZER - DUMP ROUTINE 

and the sub-header: 

DUMP ON COMPILER ABORT DURING PHASE xx •• 

The dump will include the data described below. 

1. Page header information. This section contains information about each of the data 
pages resident in main storage at the time of the dump. This information consists 
of: 

a. a three-byte field showing the address of the page. 

b. four 4-byte fields showing the contents of the page header (see part 1 of figure 
5.2). 

c. four 4-byte fields showing the contents of the first 16 bytes of processable 
data in the page. 

2. Registers. The contents of the general registers are printed. 

3. Communications area. The contents of XCOMM are printed. 

4. Page monitoring variables, Information about the number of various page-handling 
operations performed up to the time of the dump is listed as follows: 

No. of new text page requests. 
No. of DISCARDED text pages. 
No. of new dictionary page requests. 
No. of existing text page requests. 
No. of existing dictionary page requests. 
NO. of existing text pages requiring I/O operations. 
No. of dictionary pages requiring I/O operations. 
No. of I/O operations satisfied by SPILLABLE pages. 
No. of I/O operations satisfied by USABLE pages. 
No. of I/O operations satisfied by DISCARDED pages. 

*No. of READ/WRITE pages not written on. 
*No. of READ ONLY pages not written on. 
Total No. of I/O operations. 

Note: The values given for items marked * have no Significance in the published 
version of the compiler owing to the fact that more I/O operations are required to 
obtain them. Modification and reassembly of Phase AA is required to obtain 
significant values. 

5. Phase working storage - XSTG. A subheading is printed to show the start and end 
addresses of XSTG for the phase. The contents of XSTG are listed as lines of eight 
4-byte fields, each line preceded by a three-byte address indicating the offset from 
the origin of XSTG of the first item in the line. 

6. Dictionary sections. When the DUMP option is specified without a value list, a 
formatted dump of the dictionary sections is provided only if the terminated phase 
uses the dictionary. The heading, "DUMP OF DICTIONARY", is followed by sub-headings 
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for each section of the dictionary, in the order: general dictionary, names 
dictionary, variables dictionary, and storage dictionary. 

Following each section heading, the contents of the whole of that dictionary section 
are listed. The left-hand columns show the reference of each entry. Other columns 
show the contents of each entry, starting with the code byte which identifies the 
type of the entry. The fields within the entry are separated by blanks, and each 
column representing a field has a heading indicating the symbolic Hame of the field. 
Where a dictionary section contains a number of different types of entry, a new line 
of headings is printed each time a new type of entry is encountered. Where a type 
of entry has no fixed format, the heading idnciates the type of entry, e.g., 
Overflow entry. Each names dictionary entry shows the EBCDIC representation of the 
name itself. 

If it is impossible for Phase AI to provide a formatted dump, or to ccmplete the 
printing of a formatted dump, a message: 

"*ERROR IN SCAN. UNFORMATTED DUMP FOLLOWS". 

is printed. The start and end addresses of the unformatted dump are then ~rinted. 
Each line of an unformatted dump starts at an address that is a multiple of X'20' 
and, in the case of an interrupted formatted dump, will start at the appro~riate 
address preceding the page currently being dumped. Thus an unformatted dump may 
contain data already printed in formatted image, the page header, and a few bytes of 
data contained in main storage preceding the start of the current page. When 
dumping of a particular dictionary is completed, Phase AI will attempt to resume 
formatted dumping of any remaining dictionary sections. 

7. Dump of text. When the DUMP option is specified without a value list, a formatted 
dump of text areas is printed. The text areas that are dumped vary according to the 
phase in which the interrupt occurs. 

If the interrupt occurs in a phase that processes sequential text, the contents of 
the current input text page are dumped. If such a phase reads more than one text 
stream, the current input page that is dumped depends upon the page number set in 
the XSIPT field of the communications area at the time of the interrupt. 

The output pages that are dumped also vary from phase to phase. For any phase, the 
contents of each page in the main text stream are printed, in formatted image where 
possible. For phases that output more than one stream of text pages, the contents 
of the chain of text pages anchored in the X2STRM field of XCOMM are also printed. 
If the format of text contained in this second output stream is similar to that used 
in the main text stream, these pages are also dumped in formatted image; otherwise, 
they are dumped unformatted. The contents of a page used as a ~ork page, cr as a 
phase-to-phase information page, are also dumped if the track address of the page is 
stored in the XSCRCH field of XCOMM. At the end of the dumps of output text pages, 
the contents of the current error message page are printed. The dump of the 
contents of the main text stream is preceded by the header: "OUTPUT TEXT STREAM". 
Other output text streams are preceded by identifying headers. 

The dump of each text page is preceded by a sub-header showing the start address of 
the page. Note that a location address may be identical to that for other pagp.s, as 
pages that are not in main storage are read into page spaces to maintain the 
sequence of the text stream dump. 

The formatting of text page dumps varies from phase to phase. If the text output 
from a phase is sequential, the text page number is printed at the head of the page 
contents, and the offset from the origin of the page is printed at the beginning of 
each line of text. If the text output from the phase is non-sequential, i.e., Type 
2 text output where the logical sequence is maintained by chains to and frcm text 
tables in overflow pages, an overflow page index table is printed at the head of 
each main stream text page, and the full text reference, i.e., page number and 
offset, is printed at the beginning of each line of text. 

In a dump of Type·l text, a new print line is started for each statement, identified 
by a statement header beginning with X'FC' or X·FD'. Print lines are not cf 
fixed-length. Within each statement, ope~ands, op~rators, etc., are separated by 
blanks. Six-byte references to operands are identified by a preceding X'DE'. 

678 Licensed Material - Property of IBM 



Order No. LY33-6010-1, Page Revised by TNL LN33-6175, October 1976 

In a dump of Type-2 text output, each print line contains one 32-byte text table. 
The EBCDIC representation of the IOPl field is printed to identify the type of each 
text table. Within each text table, the various fields are separated by blanks. At 
the top of each column, the various fields are identified by descriptive headings. 
Where the text is non-sequential, values in the FWD chain field indicate the 
overflow page numbers referred to in the overflow page index table printed at t~e 
head of each page. 

If Phase AI is unable to print a formatted dump of the contents of text pages, or to 
continue a partly printed formatted dump, an unformatted dump is printed. In suc~ a 
case, the page number of each page is printed, and also the start and end address of 
processable data within that page. The text is printed in lines of 32 bytes, each 
line being divided into four-byte groups. Each line is preceded by the start 
address of the line. For non-sequential text, the dump does not show the contents 
of overflow pages. If a for.matted dump changes to an unformatted dump, no later 
reversion is made to the formatted image, as in the case of a dump of dictionary 
sections. 

USE OF THE DUMP OPTION WITH A VALUE LIST (INTERPHASE DUMP OR UNFORMATTED COMPILER ABORT 
DUMP) 

When the DUMP option is used with a value list, the format of tfte *PROCESS statement is 
as follows: 

*( ]PROCESS [options,]DUMPIDU(value-list) [,options] 

A variety of arguments can be specified in the value list, the format being: 

(value list) = ([C](E][S][H][F][U][2] 

[ 'T[FJI~~~ !J 
(x[,y]) 

[.D[Fl{::~[.T21[.T31[.T4.Ratcd[.111)~ 
. ,(Pl[,P2J~ •••• [,P3 - P4]» 

The value list format is free form in that the groups of arguments may be entered in any 
order, and the commas are optional. 

The key characters that can be specified in the first argument indicate: 

C Communication area (XCOMM). 

E Current diagnostiC message page. 

S Phase working storage (XSTG). 

H Page header information. 

U Register usage table (Phase QA interphase dump only). 

F Label trace table or execution trace bit string (not available without 
reassembly of the compiler phases. See ·Use of the XEUG Macro·). 

2 Second t ext stream. 

Each of these key characters is optional. If specified, they may· be written in any 
order. 

~he next argument, ~, specifies that a dump of text data is required. It can be 
qualified by'F i , which indicates that a formatted dump of the specified text areas is 
required. If T or ~F is specified, it must be followed by one of the three 
qualifications which indicate the area of text to be dumped: 
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(W) = 

(e) = 

(x) = 
(x,y)= 

whole of text output from the phase, i.e., main output text stream, second 
output text stream (if applicable), and scratch text page (if applicable). 

dump of current output text page. 

dump of the output text representing source statement number x. 

dump of the output text representing source statements in the range of source 
statement numbers x to y inclusive. 

The next argument, D, specifies that a dump of dictionary data is required. It can te 
qualified by "F', which indicates that a formatted dump of the specified dictionary areas 
is required. If D or DF is specified, it must be followed by one of the two 
qualifications which indicate the dicticnary area to be dumped: 

(W) = 

(Tx) = 

(~x,Rabcd)= 

the whole of the dictionary existing at the time, i.e., names, general, 
variables, and stcrage dictionaries. 

type of dictionary section, i.e., N, G, V, or S. If mcre than one 
dictionary section is specified, the qualification can be written in any 
order. 

one dictionary entry, reference abcd (hexadecimal), in the dictionary 
section Tx is to be du~ped. Thus DF(V,R0004) indicates that a formatted 
dump of the fifth entry in the variables dictionary is required. 

If a particular entry in either the names or general dictionary is specified, the 
entry reference must be followed by the length (decimal bytes) of that entry if an 
unformaUted dump is specified. Thus D(N,0003,14) specifies that an unformatted dump of 
the fourteen-byte entry at reference 003 in the names dictionary is required. 

The next argument, (Pn), specifies the name of the phase after which an interphase 
dump is required. ihe name is in the form of the last two characters of the phase naae, 
e.g., GA, KX, PI, etc. One or more phases can be specified, and a dump of the data areas 
specified in preceding arguments will be printed on completion of execution of the phase 
or phases. If a dump is required after each of a successive sequence of phases, the 
first and last phases in the sequence can be specified with an intervening '_I character. 
Thus, (GA-GM) specifies that a dump is required after execution of the phases GA, GI, GE, 
and-GM. Note that the range (xx-yy) specifies only phases whose names lie alphabetically 
between xx and yy, not phases which lie logically between then. If a seguence of phases 
is specified, no additional phases can ce added to the end of the list. Thus, 
(EA,GA-GM,II) will result in dumps being printed after phases EA, GA, GI, GE, and GM, but 
not after Phase II. However, as the list of phases need not be written in any particular 
sequence, this situation can be overcome by placing the sequential range of phases last 
in the range list, i.e., (EA,II,GA-GM). 

Regardless of the phases for which interphase dumps are specified, a compiler abort 
dump will be printed in case of abnormal termination caused by a program-check interrupt 
during any phase. 

Note: If an unformatted dump of text and/or dictionary data is required in the case of 
abnormal termination of execution of the compiler, th~ DUMP option must be specified with 
a value list in which the arguments T and/or D are written without the qualification F. 
In this case, the syntax of the option must be completed by inclusion of a phase list. 
If an interphase dump is not required, the item in the phase list shculd be the name of 
the last compiler phase or a fictitious phase name (e.g., ZZ). 
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USE OF REGISTERS IN THE COMPILER PROGRAM 

The symbolic names applied to general registers used by the compiler, and the ccnventions 
applied to register usage by phases and macros, are shown below: 

r--------T--------T---------------------------------------------------------------------, 
I Register ISymbolic I Use Within the Compiler I 
I Number I Name I I 
~--------+--------+---------------------------------------------------------------------i 
I I I I 
I 0 IRO or ROI General work register. I 
I I I I 
I 1 IR1 or RII Input text regiRter (base register specified in a USING statement I 
I I I for DSECTs which described general input text formats). I 
I r r I 
I 2 R2 r Transfer vector, index register and general work register. I 
I I I 

J 
I 
I 
I 
J 
I 
I 
I 
J 
I 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

RA 

RB 

RC 

RD 

RE 

r output text register and general work register (register used as I 
I current output pointer by output macro and specified as the base r 
I register in a USING statement for a DSECT which describes the r 
r output forma ts ') • r 
r J 
r 
r 
r 
I 

First dictionary pointer and general work register (register used 
as absolute dictionary entry pointer. Specified as the base 
register in a USING statement for a DSECT which describes all 
dictionary entry formats). 

Second dictionary painter and general work register (register used 
as absolute dictionary entry pointer. Specified as the base 
register in a USING statement for a DSECT which describes 
duplicates of all dictionary entry formats, so that dictionary 
entries may be compared and accessed simultaneously). 

General work register or module base register. 

General work register or base register. 

General work register or base register. 

General work register or base register. 

storage DSECT base register. 

Parameter register or general work register. 

Parameter register or general work register. 

Communications area and control phase base register (specified as 
the base register in a USING statement for a DSECT which describes 
the communications region). 

Return register used by control phase and all macros. Must be 
preserved on entry to all subroutines in user allocated storage. 

r 15 RF Branch register. Contains an identification code on entry to the 
I control phase which specifies the required fUnction. General work 
I r register. L ________ ~ ________ ~ _____________________________________ - _________________ --------------J 
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USE OF COMPILER DEBUGGING MACROS 

A number of macros can be used to provide facilities for testing and debugging compiler 
phases. The~e facilities are not immediately available, but require modificaticn and 
reassembly of the particular phase or module to be tested. They are provided primarily 
for use by development and maintenance programmers. The following paragraphs describe 
the facilities that can be made avaialble by the macros listed below. 

XBUG Used to specify label trace or execution trace requirements, and to enable 
the debugging facilities of other macros to be made available. 

XLAB Used to indicate a trace checkpoint if the label trace facility is 
specified. 

XTRSW Used to limit the area of a module in which label trace or execution trace 
code is generated. 

XLABTAB Used to generate a table which relates checkpoints in the compiler program 
to bit positions in the execution trace bi~ string. 

XDYDP Used to obtain a printed dump of the contents of various data areas during 
execution of a phase. 

URE OF THE XBUG MACRO 

The XBUG macro is used to set the debugging level for a compiler module, and thus to 
control the generation of debugging code at module assembly time. Each module cf the 
compiler contains one or more XBUG macro statements. One XBUG macro statement precedes 
all other compiler-macro statements in a module. XBUG macro statements can alsc appear 
at other positions in the module. The format of the XBUG macro statement is: 

r-------T------T----------------------------, 
I I I I 
I blank I XBUG I [BGL = OILIEJ[,TRACE = nJ I L _______ ~ ______ ~ ____________________________ J 

BGL = 0 (Suppression of Debugging code) 

In the published version of the compiler, each XBUG macro statement will a~pear 
operand BGL=O, or without operands, in which case BGL=O is applied by default. 
cases, the generation of debugging code at module assembly time is suppressed. 
code can only be generated as a result of chaining the value to BGL=L or BGL=E, 
reassembling the module. 

with the 
In these 
Debugging 
and 

~: Alternatively, the debugging code may be suppressed in some phases by entering the 
XBUG macro statement as a comment, i.e., with an * in column 1. Thus any value of BGL 
and/or TRACE may be inserted. To enable the statement, the * should be deleted. 

CAUTION 

Use of the XBUG macro with a specified debugging level other than zero can cause the 
generation, at module assembly time, of debugging code within the containing module. The 
generation of such code can cause an increase of approximately 30% in the storage 
requirement for the module. If the debugging macro facilities are used, attention should 
be given to storage management considerations. Use of the debugging macros should be 
controlled so that debugging code is generated only in areas of the program where the 
facilities are specifically required. 

BGL=L (The Label Trace Facility) 

If BGL=L is specified in an XBUG macro statement, a label trace table can be specified in 
any invocation of the compiler dump phase, either by use of the DUMP option or cy 
invocation of the XDYDP macro. The label trace table will contain the labels on all 
labeled XLAB macro statements and most labeled compiler-macro statements, listed in the 
order in which the statements are executed. (Use of the XLAB macro is explained in a 
later paragraph.) 
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The number of labeled statements for which a trace is maintained and printed can be 
specified in the TRACE operand of the XBUG macro statement. The format of the cperand is 
TRACE=n, where n is the number of labeled statements for which a trace is to be 
maintained. If the TRACE operand is not specified when BGL has a non-zero value, the 
operand is applied by default with a value of 50. The value of n defines the number of 
label checkpoints that are maintained in the trace, and that are printed in the dump at 
the time of interrupt or at the end of execution of the phase. 

The label trace table can only be printed if the DUMP option is specified. The table 
is automatically included in a formatted compiler abort dump if BGL=L is specified in 
each invocation of the XBUG macro. If the table is required in an interphase dump, the 
value list of the DUMP option must include the argument 'F'. If the table is required in 
a dynamic dump produced by invocation of thp. XDYDP macro (described in later paragraphs), 
the invoking macro statement must contain the operand IF'. 

CheckFoints for Label Trace: Most of the compiler macros contain code that enatles a 
labeled macro statement to be used as a checkpoint for the label trace facility. If it 
is necessary to provide additional checkpoints, uniquely labeled XLAB macro statements 
should be inserted at appropriate places in the compiler program. When the trace 
facility is enabled, each statement that is used is followed by a comment: 

**CIlECKPOINT FOR LABEL TRACE** 

CAUTION 

Use of the label trace facility causes generation of additional code requiring 20 bytes 
of storage (12 bytes if the NS option to the XLAB macro is used) for each checkpoint 
used. When storage requirements are critical, use of the label trace facility should be 
confined to specific areas of code by use of the XTRSW macro. 

BGL=E (Execution Trace Facility) 

If BGL=E is specified in an XBUG macro statement, an execution trace can be specified in 
any invocation of the compiler dump phase, either by use of the DUMP option or by 
invocation of the XDYDP macro. The execution trace consists of a bit vector in which 
bits are set to indicate monitored compiler statements that have been executed. The 
execution trace can be used to determine the areas of compiler code that are executed. 

The monitored statements, for which bits are allocated in the bit vector, include 
labeled compiler macro statements, and conditional macro statements (even though they may 
not be labeled). In the case of c0nditional m~cros, a bit position is allocated for the 
fall-through path; any branching p~th is usually labeled. In the phase listing, each 
moni tored statement is followed by a r,ommen::' w.'1ich indicates the relevant bit in the 
label trace, e.g., 

**EXECUTICN TRACE, POSITION 83,BYTE 10,BIT 2** 

For ease of reference to the execu~io, trac~ p~inted by the compiler dump phase, a 
consolidated list of the comments can be produced at the end of the phase listing by use 
of the XLABTAB macro statement at the end of all code using execution trace. The format 
of the statement is: 

XLABTAB 

The consolidated list shows any applicable labels. 

The XBUG macro argument, TRACE=n, does not apply to the execution trace facility. 
However, the areas of code in which statements are monitored, and hence the amount of 
tracing code that is generated, can be controlled by use of XTRSW macro statements. 

Control of Tracing Code Generation. (The XTRSW Macro) 

In order to control the amount of tracing code that is generated when using the label 
trace or execution trace facilities, XTRSW macro statements can be used to limit the 
trace facility to particular areas of a compiler module. The macro is invoked by a 
statement with a Single non-optional operand, ON or OFF. Use of such statements is 
illustrated below: 

Licensed Material - Property of IBM Section 6: Diagnostic Aids 683 



Compiler Instructions 

Itrace on. 

XTRSW OFF 

trace suppressed. 

XTRSW ON 

\trace on. 

USE OF THE XDYDP MACRO (DYNAMIC DUMPING FACILITY) 

The XDYDP macro can be used to complement the dumping facilities provided by the DUMP 
option. Each invocation of the XDYDP macro causes the generation of code to prcduce a 
printed dump of the contents of various data areas at the time of invocation. Thus, a 
dump can be obtained at any time during the execution of a phase without terminating 
compilation. 

Note: Code is only generated if the XBUG macro is invoked with BGL~=O. If trace 
facilities are not required, BGL may be in the range 1 to 9. The DUMP option must be 
specified in the *PROCESS statement. The compiler dumping phase (Phase AI) cannot be 
loaded into the phase area as it would overwrite the phase being executed. Therefore at 
least 16K bytes of storage are required for residence of Phase AI throughout corrpilation. 

A statement to invoke the XDYDP macro can be inserted at any suitable place in the 
phase code. If more than one invocation is required in a phase, it is recommended that 
the XDYDP macro statement be included in a subroutine that can be called as required. 
This method reduces the amount of code that is generated. 

The format of the XDYDP macro statement is: 

r------------------~--------------T--------------l I [label) I XDYDP I value-list I 
L __________________ L ____________ --L------------__ ~ 

value-list = I[F) '(S) [C) [Rl '(U] (H) (El 

r, D= ( FlU, {W L 'Tl[,T2)[,T3](,T4,R,r(,1]] 

[
.T=IFI u.l~ ) ], 

Xl [,X2] 

[, RGE= (S,E)) [, STMT= (a [,bl) 1 

Each of the arguments in the value list is optional but there is no default value; if 
no arguments are specified, no dump will be printed. 

The key characters that can be specified in the first argument indicate: 

F = label trace table or execution trace bi't string 
S phase working storage (XSTG) 
C = communications area (XCOMM) 
R = contents of registers at time of macro invocation 
U = current register usage table (Phase QA only) 
H = page header information 
E = current diagnostic message page 
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If specified, these characters can be written in any order. 

In the next argument, the key character D specifies that a dump of dictionary data is 
required. The values that can be assigned to the key character indicate: 

F = formatted dump 

U unformatted dump 

w the whole of the dictionary existing at the time 

Tx type of dictionary section, i.e., N,G,V, or S. If more than one dictionary 
section is specified, the qualifications can be written in any order. 

R specifies that a single dictionary entry is to be dumped. The type of the 
dictionary section is specified in the Tx entry immediately preceding the R. 

r the reference of a particular dictionary entry. It must be defined as a DC or 
DS of the type X, C, or H, or a self-defining term consisting of four 
hexadecimal digits. 

I = the length of the entry, if it is in ~he names or general dictionary. It must 
be defined as a DC or DS of the type X, C, or H, or a self-defining term. 

In the next argument, the key character T specifies that a dump of text data is 
required. The values that can be assigned to the key character indicate: 

F = 

U = 
w 

C 

I = 

formatted dump 

unformatted dump 

whole of current output text. This includes the main output text stream, the 
second output text stream (if applicable), and the scratch page (if 
aFplicable). 

latest output text page. 

current input text page. 

xl(,x21 specifies that statement xl, or the range of statements xl to x2 is to be 
dumped. xl and x2 must be specified by DC instructions of type X, C, or H, 
register-names, or self-defining terms. 

The key characters RGE specify that the contents of a particular area of main storage 
are to be dumped. The qualifications indicate: 

S = the start address of the area. If it is a register name, or a DC or tS 
instruction of type 'F' or 'A', the address is assumed to be contained in the 
field indicated. ot.'le::::-wise the symbol is assumed to be a label indicating the 
start of the area. 

E the end address of the area. It may be specified in any of the forms allowed 
for the S qualification. 

The STMT argument is used to suppress dynamic dumps where the number of the statement 
being processed at the time of macro invocation is outside the range of statements 
specified in the qualifications. The range can be specified as a single statement number 
(a) or as start and end statement numbers (a,b'. The number of the statement currently 
being processed is assumed to be in the XSTAT field of the communications area. A 
facility similar to that provided by the use of the STMT argument is provided by use of 
the DYSTMT option, described below. 

Use of the DYSTMT option 

The DYSTMT option can be used in a *PROCESS statement to complement use of the XDYDP 
macro. The function of the DYSTMT option is to suppress printing of a dynamic dump where 
the number of the statement being processed at the time of invocation of the XDYDP macro 
is outside the range of statements specified in the DYSTMT option. 
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The format of the option is: 

DYSTMT (x[,yl) 

The option can be used to specify a single statement number, x, or a range of statements 
where x = the first statement number and y = the last statement number in the range. 
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F"ACILITY FOR -rESTING MODIFIED PHASES 

The compiler provides a facility for testing one or more modified processing phases 
without deleting the existing version of the phase(s) from the core image lihrary. 

The modified phase (or phases) must be appropriately named (as described below) and 
added to the core in-age library by suitable linkage editing. The phase testing facility 
is invoking by specification of a special option in the *PROCESS statement. The format 
of this option is: 

Tn (pp [ , pp 1 ) , 

where n = any single numeric or alphabetic character. 

pp = the last two characters of the symbolic name(s) of the phase(s) to be replaced. 

Specification of this option causes Phase PLIOpp to be replaced by a phase naRed 
PLIOppn during the compilation affected by the containing *PROCESS statement. An example 
of use of the option is shown below. 

The statement: 

• PROCESS '1'1 (GA,GI,GE), '1'2 (KA,KV),TX(IE,KT) 

will result in phases 

PLIOGA 
PLIOGI 
PLIOGE 
PLIOKA being replaced by 
PLIOKV 
PLIOIE 
PLIOKT 

PLIOGA1 
PLIOGl1 
PLIOGEl 
PLIOKA2 
PLIOKV2 
PLI 01 EX 
PLIOKTX 

The option is processed by Phase AE (Compiler Initialization Phase) when it reads the 
*PROCESS statement at the start of a compilation. In response to the option, Phase AE 
modifies the phase list in the XPBSL field of the communications area, by replacing the 
existing phase name in the list with the name of the modified phase. When the XPST macro 
in a processing phase specifies the original phase name as that of the next phase to be 
loaded, the phase loading routine examines XPHSL, matches the specified phase name with 
the modified phase name, and has the modified phase loaded. ' 

If, after testing a modified phase, it is desired to permanently replace an existing 
phase with the modified phase in the core image library, the can be done by using the DOS 
Librarian Service Program, MAINT. The instructions required to do this are: 

//JOB jobname 
//EXEC MAINT 
b DELETC oldmaster (,oldmasterl 
b RENAMe testname, newmaster (,testname, newmasterl 
/* 
/(, 
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Order No. LY33-6010-1, Page Revised by TNL LN33-6175, October 1976 

COMPILER DIAGNOSTIC MESSAGES 

The diagnostic messages output by Phase UA all have the message number IELOxxxI. Eac~ 
message can, in general, be identified with the compiler phase during the execution of 
which the appropriate error condition occurred by means of this number, as illustrated in 
figure 6.1. However, some messages are produced by phases prior to the one shown in t~is 
figure. The wording of the messages, and explanations of their meanings, are contained 
in the publication: DOS PL/I Optimizing Compiler: Messages. 
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Order No. LY33-6010-1, Page Revised by TNL LN33-6079, October, 1973 

Message Number 
IELOxxxI 

001 

002-040 
041-049 
050-229 
230 

231 
232-400 
401 
402-430 
431-440 
441-495 

496-510 
511-523 
524 
525-526 
527 

528-531 
540-559 
560-579 
580-600 
601-617 
618-640 
641-658 

659 
611 
672-690 
691 
692-695 
701-740 
141-142 
161-769 
776 
777 
778 
119 

Phase (s) 

Preprocessor error 
message 
AE 
AA 
CA (Preprocessor) 
Compiler-error 
messages. See 
Appendix B. 
BA 
EA, EE, & EI 
GA, GE, GI, & GM 
GA 
GA &GM 
GE 

GI 
GM 
GA & GM 
GM 
All phases using 
the XBREAK macro. 

GM 
GA 
GI 
GE 
IA 
ID 
IE 

Various phases. 
II & ID 
II 
II & KA 
II 
IM 
IQ 
KA 
KE 
KE & PA 
KE 
KE & PA 

Message Number 
IELOxxxI 

181 
798-810 

811-812 
813 
814-817 

818 
819-820 
821-826 
821-828 
829-833 
834-835 

836 
837 
838-841 
848-865 
866-872 
873-874 
819 

880 
886-891 
892 

903-905 
906 
907 
908 
909 
910-913 
914 
915 
916 
917-920 

921-924 
925 
926-927 
931-932 
933-934 
940 
960 
961 
965-967 
969 
910 

911 
972-981 

Phase(s) 

KI 
KT 

KM 
KL 
KM 

KM &11 
KM 
KL 
KL & KM 
KL 
KL & KM 

KL 
KL & KM 
KL 
KQ 
KK 
KQ 
All phases using 
KNSRT macro 
KV 
OC 
OC & PA 

OX 
KX 
KA 
KX 
OE 
OA 
KQ, OE & KK 
OA 
01 
OE 

PC 
01 
PA 
PE 
PC 
OE 
SI 
SK 
SI 
KQ 
Compiler-error 
messages. See 
Appendix B. 
KL & KM 
KL 

Figure 6.1. Compiler d1agnostic messages - phase identification 
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The lists in this appendix show the names of macro instructions and books used in the 
compiler program, together with a brief description of the funciton of each macro. 
Macros are grouped under the following headings: 

Phase and Module Construction Macros. 

Input/Output Macros. 

Text Accessing Macros. 

Dictionary Accessing Macros. 

General Purpose Macros. 

Special Purpose Macros. 

Dubugging Macros. 

Books Invoked by the COPY Statement. 

Within each group, the macros are listed in alphabetic sequence. 

XENDSTG 

XINIT 

XROUT 

XSTG 

XBUF 

XLOADI 

XLOADF 

Delimits module storage. 

Module initialization. 

conditionally invokes subroutine macros to generate subroutines required 
by macros invoked in the module. The subroutines that can be invoked by 
XROUT are: 

XBAKTXR 
XBREAKR 
XBRICM 
XDISCR 
XDIRECI 
XDSTATI 
XLINKR 
XMESGR 
XNSRTR 
XNXROUTA 
XNXROUTB 
XPRNTR 

XREADR 
XRFABI 
XRFSEQI 
XSEQRT 
XSKEXPR 
XSRCHR 
XTCHR 
XTRCER 
XTUNLR 
XTXENR 
XTXPGR 
XROUTEQ(unconditional) 

Allocates and initializes phase working storage. In a phase root module, 
XSTG defines a CSECT. In a non-root module, XSTG defines a DSECT at a 
specified offset. 

Builds a record in a print buffer. 

Initializes the IJSYSLN output data set. 

Copies a record to the IJSYSLN output data set. 
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XPRNTI Initializes the IJSYSLS print data set. 

XPRNT Copies a 121 byte record to the IJSYSLS print data set. 

XPRNTN Sets the print data set to new page. 

XPUNCHI Initializes the IJSYSPH output data set. 

XPUNCH Copies a record to the IJSYSPH output data set. 

XREADI Initializes the IJSYSIN input data set. 

XREAD Reads an SO-byte record from the IJSYSIN input data set. 

TEXT ACCESSING MACROS 

The macros used for text acceSSing operations are grouped according to whether they are 
used for general text-handling operation, or for accessing text data with a particular 
format. 

General Text Accessing Macros 

XBAKTX 

XCHECK 

XDISC 

XFREE 

XTARF 

XTXPG 

XTXRF 

XTXST 

Backspaces the output text stream pointer, either maintaining the current 
output pOinter or discarding text to backspace reference. 

Checks for completion of page input/output operation. 

Discards a list of text pages. 

Places UNMOVABLE text and/or dictionary and directory pages in the MOVABLE 
page chains. 

Converts an absolute address to a five-byte text reference. 

Gets new or existing text pages. 

converts a five-byte text reference to an absolute address. 

Changes the status of a text page. 

Sequential-Text AcceSSing Macros (Type-l Text or Extended Code) 

XBREAK 

XBREAK2 

XBRIC 

XBRICI 

XOUT 

XOUTI 

XOUT2 

XOUTI2 

Moves text into a main text stre.~m output page, identifying a page-start 
break point. 

Moves text into a second text strea~ page, identifying a page-start break 
pOint. 

Increments the input-pointer register, and chains input pages. 

Initializes the scan of input text pages. 

Moves text into a main text stream output page, acquiring a new page if 
necessary. 

Initializes the main output text stream. 

Moves text into a second text stream output page, acquiring a new page if 
necessa:y. 

Initializes a second stream of output text pages. 
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Type-2 Text-Accessing Macros 

XITCH 

XLINI< 

XNEXT 

XNEXTL 

XNSRT 

XTCH 

XTLOI< 

XTUNL 

Initializes the text-chaining macro. XTCH. 

Chains two Type-2 text tables in sequence. 

Follows a chain of Type-2 text tables. 

A combination of the XNEXT. XTUNL, and XTLOI< macros. 

Inserts a Type-2 text table into a chain of Type-2 text tables. 

Follows a statement-type chain of Type-2 text tables. having pages read 
into main stroage if necessary. 

Controls the locking into main storage of a text page. 

Unlocks a text page that was locked by the XTLOI< macro. 

DICTIONARY ACCESSING MACROS 

XDSTAT 

XLOI< 

XRFAB 

XRFSEQ 

XSEQ 

XSEQI 

XUNLOI< 

Changes the status of a dictionary page from 'read-only' to Bread/write'. 

Controls the locking into main storage of a dictionary page. 

Converts a two-byte dictionary reference to an absolute address. and has 
the relevant page read into main storage if necessary. 

Adds a new sequential dictionary entry. 

Scans the names dictionary for an existing entry. 

Initializes the dictionary scan by XSEQ. 

Unlocks a dictionary page that was locked by the XLOI< macro. 

GENERAL PURPOSE MACROS 

XADD 

XALM 

XALPH 

XAND 

XASN 

XASNA 

~SNV 

XASNX 

XBKSTK 

XBPII< 

Adds two operands and assigns the result. 

Tests whether an item is an alphameric character. and branches if so. 

Test whether a character is a blank, an alphabetic letter, a numeric 
digit. an underscore. or some other character. 

Performs a logical AND operation. 

ASSigns the second operand to the first operand. 

Performs a Load Address operation. 

ASSigns the contents of the second operand to the first operand. 
irrespective of implied lengths. 

Performs aSSignment to and from registers. to and from character items 
with lengths of one to four bytes. or between both types of operands. 
(Invoked only by other macros.) 

Scans backwards through entries in a stack. 

Tests. sets on, or sets off. a particular bit in a string. or produces a 
mask and offset to enable some other operation to be performed. 
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XBSET 

XBTST 

XBUMP 

XBUST 

XCALL 

XCOMP 

XCOMPARE 

XCPIK 

XCSEQ 

XDEC 

XENTRY 

XEX 

XFSTK 

XGOTO 

XIF 

XIFB 

XIND 

XLBIT 

XLDq 

XLET 

XLMVE 

XLMVR 

XLZERO 

XMESG 

XMOVE 

XMULT 

XMVq 

Sets a bit in a bit vector. 

Tests a bit in a bit vector. 

Increments a counter by a specified amount. 

Sets off a bit in a bit vector. 

Branches and Links to a specified subroutine. 

Generates a comparison operation for all types of operand. 

Generates a CLC and a conditional-branch instruction, allowing the 
programmer to specify a length. 

Scans a bit vector for the next bit set on. 

Generates a sequence of CLI instructions, with branches on specified 
conditions. 

Decrements a counter by a specified amount. Can also specify a 
conditional branch. 

Saves the contents of specified registers at secondary entry points to 
subroutines (used in conjunction with XSAVE, XRTN, and XRST). 

Performs a logical EXCLUSIVE-OR operation. 

Adds a fixed length entry to a stack, and increments the stack pOinter. 

Branches to a specified address if a specified condition is satisfied. 

Compares two operands, and transfers control according to the result of 
the comparison. 

Compares two bits, and transfers control according to the result of the 
comparison. 

Sets a pointer to a particular index in a table of fixed length entries. 

Given a library subroutine name, sets the appropriate bit in the XLIBSTR 
bit vector. 

Loads four bits from a byte into a register. 

Tests whether a character is an alphabetic letter, and branches if not. 

(Long Move). Moves a string of bytes, the length of which may exceed 256 
bytes, from a source field to a target field. 

(Long Move, Registers.' Moves a string of bytes, the length of ~hich may 
exceed 256 bytes, when the address of the source field, the length of the 
source field. and the address of the target are all contained in 
registers. 

Pads oQt a character field to any specified length with zeros (or any 
other character). The field may be of any length. 

Makes entries in the diagnostic message page stream. 

Moves a string of bytes, the length of which is less than 256 bytes, from 
a source field to a target field. 

Multiplies two operands and assigns the result to the first operand. 

Moves four bits from a source field to a target field. 
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XNXVL 

XOR 

XRRTN,XRRST 

XRSAVE 

XRTN,XRST 

XSAVE 

XSHIFT 

XSPIK 

XSTACK 

XSTKSET 

XSUB 

XTM 

XTRT 

XTSEQ 

XTYPE . 

XUNIV 

XUNSTK 

XZERO 

Increments a value and stores the result in a specified field. 

Performs a logical OR operation. 

Subroutine exits for recursive procedures. Restore registers saved by 
XRSAVE. 

Subroutine entry for recursive procedures. Saves register contents in 
storage allocated by XSTG. 

Subroutine exits. Restore registers saved by XSAVE. 

Subroutine entry. Saves register contents in a field allocated by XSTG. 

Performs single register shift operations. Operations may be left or 
right, arithmetic or logical. 

Tests, sets on, or sets off, a particular bit in a string, given a mask 
and offset to use. Designed to be used after XBPIK. 

Makes an entry in a stack, and updates the stack pointer. Fields that are 
stacked need not be fixed length. (The stack and pointer must be 
initialized by XSTKSET.) 

Used to initialize storage and pOinters for stacks, if 
variable-length-entry stacking macros are used (XSTACK, XUNSTK, XBKSTK.) 

subtracts the third operand from the second operand, and assigns the 
result to the first operand. 

Generates a single Test Under Mask instruction, followed by one, two, or 
three conditional branches. 

Generates the code and tables for scanning character strings ana 
transferring control for particular characters found in the string. The 
translate tables are produced automatically by the XSTG macro if the XTRT 
macro is used. 

Used to generate a sequence of Test Under Mask instructions. For each 
instruction in the sequence, the field to be tested, the mask, the 
condition to be satisfied, and the label to be branched to if the 
condition is not satisfied, must be specified. 

Analyzes the data types of up to three operands, and places the results in 
a set of global variables. 

Generates object code for instructions that can have RR, RX or SS 
instruction formats, e.g., AND, OR, comparisons etc.. (Invoked only by 
other macros.) 

Removes the top entry from a stack by moving the stack pointer back one 
entry. (The stack and pOinter must be initialized by XSTKSET.) 

Pads out a character field to a specified length with zeros (or any other 
characterJ. The field length must not exceed 256 bytes. 

SPECIAL PURPOSE MACROS 

XATFLD 

XATROUT 

This macro is used in Phase GA. It generates a name for a field to be 
associated with an attribute;, in the attribute list, ATLST. 

This macro is used in Phase GA. It generates a list of address constants. 
The address constants are used for addressing routines associated with an 
attribute. 
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XBFSK 

XBT,XBTEND 

XBTO 

XCAOO 

XCOO 

XCHIP 

XCOOE 

XCOPT 

XCVO 

XCVi 

XOIAG 

XFUNC 

XGOD 

XINF 

XITOC 

XKILL 

XLBTB 

XMOE 

This macro is used in Phase KK. It creates a nine-byte 'driver' table, 
defining the contents required in various fields of a phase-output text 
table. 

These macros are used in the Code Generation Phases, SA, SQ, SD, and SC. 
The XBT macro is invoked for each invocation of XSK. XBT is used to build 
an array of bit strings, the length of each strip varying between 1 and 16 
bits. When the array is complete, XBTEND is invoked to transpose each bit 
strip so that the array in main storage is the transposed version of the 
array as printed in the program listing. 

This macro i~ used in the Code Generation Phases, SA, SQ, SO, and SC, to 
produce a label preceding the bit strip arrays or special case code. 

This macro is used in Phases IQ and KM. The macro accesses an aggregate 
table entry in the general dictionary to construct an aggregate descriptor 
for a major or minor structure. It is used in conjunction with the book 
invoked by a COPY ADDSECT statement. 

This macro is used by the Code Generation Phases, SA, SQ, SD, and SC, to 
produce a label preceding the bit strip arrays or special case code. 

Bumps the input pointer and tests for endpage. (Used by Phase II.) 

This macro is used in the Code Generation Phases, SQ, SQ, SO, and SC. It 
initializes a number of global C macro variables that are used by 
invocations of the XSK macro. 

This macro is used in many phases. It tests for the specification of any 
particular compiler option, with the exception of those specifying 
listings - type output. 

This macro is used in the Object Code Listings Phase, SM. It converts the 
contents of a register from binary format to binary-coded decimal format. 
The result is returned in XALIGN (in XSTG). 

This macro is used in a number of phases for conversion operations. It 
evalus ons. It evaluates the expression CEIL (source precision*3.32). 

Tests the various conditions affecting the loading of the diagnostic and 
error message editing phases (CE and UA), and generates an XPST macro 
instruction to indicate the next required phase 

This macro is used in Phases 10 and IE. It tests an operand code byte, 
defined in the book ZTEXT and named ZCDE, to determine whether it 
indicates a built-in function or a programmer-defined function. 

This macro is used in Phase II. It is used for branching between CSECTS 
that have been based on the same registers. 

This macro is used in the Code Generation Phases, SA, SQ, SO, and se. For 
a given text table operator, it generates a directory to the relevant code 
skeleton, bit-string array, and speCial-case code. 

This macro is used in the Object Code Listings Phase, SM. It translates 
an identifier name from internal to external character form, and normally 
moves the result to a print output buffer. 

This macro is used by a number of phases, particularly those in the 
Statement ProceSSing Stage. It tests an operand code byte to see if the 
operand is an active temporary operand and, if so, deactivates it. It can 
also be used to activate inactive temporary operands. 

This macro is used in Phase SI. It is used to index the Label Table built 
in Phase SK. 

This macro is used in the error-message editing phases, CE and UA. It is 
used to contstruct five tables: a keyword table (KEYTAB), a 
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xrop 

XPST 

XPUSH 

XSCPE 

XSETCD 

XSK 

XSKO 

XSKEXP 

XSRCH 

XTCDE 

XTDAT 

XTEMP 

XTND 

XTOPT 

XTREE 

XTXEN 

keyword-reference table (REYREF), a message table (MESTAB), a 
message-reference table (MESREF), and a table of attributes, built-in 
functions, and environment options (ATTAB). 

Decrements the stack pOinter and tests for underflow. (Used by Phase II.) 

This macro is used at the end of processing in each phase. It is used to 
specify the next phase to be loaded. 

Increments the stack pointer and tests for stack overflow. (Used by Phase 
II.) 

This macro is used in the Dictionary Build Stage, Phases GA, GI, GE, and 
GM. It updates a list (KNOLST) of currently known blocks. 

This macro is used in most of the phases that make entires in the 
dictionary, or insert dictionary references in the text. It sets bits in 
the dictionary code byte. 

This macro is used in the Code Generation Phases, SA. SQ, SO, and SC. It 
builds skeleton machine instructions. 

This macro is used in the Code Generation Phases, SA, SQ, SO, and SC, to 
define the DSECTs containing the code skeleton arrays. 

This macro is used by phases in the Dictionary Build Stage. It is used to 
skip expressions during scans of sequential text. 

This macro is used by phases in the Dictionary Build stage. It searches 
the dictionary (via hash chains) for an entry identified by a name. The 
name can be qualified or subscripted. The code generated by the macro 
calls the XSRCH subroutine generated by the XSRCHR macro in XROUT. 

This macro is used by a number of phases. It tests the code byte of a 
variables dictionary reference. 

This macro is used by many phases. It tests the data type byte in 
compile-time DEDs. 

Tests code byte of an operand in text to determine whether it is a 
temporary operand or a particular type of temporary operand. 

This macro is used by Phase GA. It extends the names dictionary hash 
chain by adding an entry for a name. 

This macro is used in many phases. It tests for the specification of 
those compiler options requiring listings - type output. 

This macro is used in Phases GA and GI. It generates a branch of the 
attribute tree, used to apply attributes to an identifier when building 
dictionary entries. 

This macro is used by ph.ases that process sequential Type-2 text. It 
finds the text table preceding a specified text table. 

XXTOC This macro is used by the Object Code Listing Phase, SM. It translates 
the contents of a specified field from binary format to external 
hexadecimal format. 
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DEBUGGING MACROS 

XBUG 

XDYDP 

XE'I'RC 

XLAB 

XLABTAB 

XSTOP 

XTRCE 

XTRSW 

This macro is used in each module of the compiler. It sets the debugging 
level of the module and enables the debugging facilities of other macros 
to be made available. 

This macro can be used in most modules of the compiler. It causes a dump 
of the contents of various data areas at the time of the macro invocation 
to be printed. 

This macro generates execution-trace code if BGL=E is specified in the 
XBUG macro. The macro is included in the code generated by many other 
macros. 

Used as a checkpoint for the label trace facility. 

Generates a consolidated list at the end of a module in which the 
execution trace facility has been enabled. The list relates bit positions 
in the label trace to labelled statements in the module. 

This macro is invoked when a terminal error occurs in execution of the 
compiler program. It causes the compilation to be terminated and a 
compiler error message to be printed. 

This macro is included in the code generated by a number of macros. Its 
function is to generate a statement trace, which is not available in the 
published version of the compiler. 

This macro can be used to suppress the generation of traCing code in 
certain areas of a module when BGL=L or BGL=E is specified in the XBUG 
macro. 

BOOKS INVOKED BY A COpy STATEMENT 

COpy XADDSECT Generates a DESCT, based on Register 5, defining aggregate descriptor 
descriptor elements. 

COpy XCGSDCS Defines character-string constants for compiler-generated subroutine names 
used in object listings. 

COpy XCGSEQU Generates EQU values for compiler-generated subroutine names used in 
compiler phases. 

COpy XCOMM 

COpy XEQU 

COpy XLIBDC 

COpy XLIBEQU 

COpy XMESGP 

COpy XTXEQU 

COpy YDICTl 

COpy YDICT2 

Generates a DSECT that defines the compiler communication area. (Invoked 
in each module.) 

Generates EQU statements to define symbolic register names, branch-code 
mnemonics, and the one-byte switch settings ON and OFF. 

Defines character-string constants for library-module entry paints, for 
use in object listings. 

Generates EQU values for library-module entry points. 

Generates a DSECT which describes entries in the current diagnostic 
message page stream. 

Generates EQU statements to define all text code bytes. 

Generates a DSECT, based on Register 4, which contains description of 
entries in the names, general, and variable dictionaries. 

Generates a DSECT, based on Register 5, which contains a second version of 
the dictionary entries in YDICT1. The names of the fields in this DSECT 
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COpy YSDICT 

COpy ZDATAL 

COpy ZEQUB 

COpy ZEQUL 

COPY ZTEXT 

COPY ZTEXTL 

COpy ZTEX2A 

COpy ZTEX2B 

COpy ZTEX2C 

are the same as those for YDICT1, concatenated with the digit '2'. This 
DSECT enables two entries to be referred to simultaneously. 

Generates a DSECT, based on any specified register, which describes the 
format of entries in the storage dictionary. This DSECT does not contain 
a register USING statement. 

Generates halfword data definitions, giving instruction sizes at object 
module assembly time. Used by Phases SI and SM. 

Generates EQU values for print-buffer offsets, used by the listing phases. 

Generates EQU values for markers and branch-load instructions. Used by 
Phases SI and SM. 

Generates a DSECT, based on Register 1, which contains descriptions of 
Type 1 text formats. 

Genrates a DSECT, based on Register 1, which contains descriptions of 
extended code text formats. Used by Phases SA, SQ, SD, SC, SI, and SM. 

Generates a DSECT, based on Register 1, which contains descriptions of 
Type 2 text tables. The initial letter of each field name is 'I'. 

Generates a DSECT, based on Register 3, which is similar to ZTEX2A but in 
which the initial letter of each field name is '0'. ZTEX2A and ZTEX2B 
enable two text tables to be referred to simultaneously. 

Generates EQU values for Type 2 text tables. 
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APPENDIX B: COMPILER-ERROR ~ESSAGES 

The compile-time messages from the DOS PL/I Optimizing Compiler can include compiler 
control messages, preprocessor messages, and compiler-error messages. Those messages 
forming this last group are listed in this appendix. 

When a program-check interrupt occurs during execution of a compiler phase, an XSTOP 
macro statement is invoked. Execution of the statement causes a compiler-error message 
to be generated and written into the current message page. Control is then passed to the 
interrupt-handling routine in Phase AA, and this routine has Phase UA loaded to edit and 
print the message. (In the case ot a preprocessor error, Phase CE is loaded.> The 
message is printed before any diagnostic messages that may have been generated prior to 
the interrupt, and immediately following the compiler dump, if one has been specified. 

All compiler-error messages are of the "unrecoverable" type, and all have one of the 
following two message numbers, IEL0230I, or IEL09701 if severe errors are detected. 

The format of a compiler-error message is: 

$ COMPILER ERROR NUMBER n DURING PHASE pp. 

where "$" represents the statement number in which the error occurred, "n" identities the 
particular compiler-error message (the message list in this appendix is in numerical 
order), and "pp" identifies the phase in which the interrupt occurred. In some instances 
the phase may be one of several in which the interrupt could occur; these cases are 
represented by II X I • 

The preprocessor-error message has the message number IEL00011 and the format 

$ PREPROCESSOR ERROR NUMBER n DURING PHASE pp. 

In the following list, the information given for each compiler-error message contains, 
where applicable, the compiler-error number, the phase in which the error occurred, an 
explanation of the probable cause of the error, and possible programmer response to an 
occurrence of the error. The standard action for a member of IBM programming support 
personnel is to refer the problem to the appropriate program maintenance group within IBM 
for analysis and correction. This involves tne submission of an APAR (Authorized Program 
Analysis Report), which must be accompanied by material to enable the program maintenance 
personnel to analyze tAe problem. In addition to submitting an APAR, in some cases it 
may be possible for the programmer to carry out a form of bypass action to alleviate the 
problem until the APAR has been processed and actioned. This bypass action is contained 
in the programmer-response information given in the following pages. 

$ COMPILER ERROR NUMBER 0 DURING PHASE (any). 

Explanation: A program check interrupt has occurred. 

Programmer Response: Try correcting source errors, or running with larger SIZE 
parameter if possible. 

$ COMPILER ERROR NUMBER 2 DURING PHASE AA. 

Explanation: All pages in main storage are UNMOVABLE. An attempt has been made, in 
response to a request from the stated phase, to find a page which may be spilled in 
order to make room for either a new or an existing page. However, since all the pages 
are marked UNMOVABLE, no such spill candidate could be found. 

Programmer Response: If possible, re-run the program with a larger SIZE 
specification. This will increase the size of the page area, and thus the number of 
pages in main storage. 
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$ COMPILER ERROR NUMBER 3 DURING PHASE (any). 

Explanation: A call from the stated phase has been made to the control phase which 
necessitates either (a) writing a page to the spill file, or (b) reading a page into 
main storage from the spill file. Prior to the I/O operation (a) or (b), the track 
address of the page concerned has been found to be invalid. In case (a), the track 
address held in the header of the page in main storage has been overwritten, and in 
case (b) the track address of the requested page is invalid. 

Programmer Response: Attempt simplification of the statement referred to in the error 
message. 

$ COMPILER ERROR NUMBER 4 DURING PHASE AA. 

Explanation: An attempt has been made by the stated phase to read into main storage 
an existing page (specified by its track address) from the spill file. This page, 
however, has not been spilled, the record at the given track address on the spill file 
being a dummy record at this stage. When this record is read into main storage, its 
track address field in the page header, not having been initialized, does not match 
that of the record. 

Programmer Response: Attempt simplification of the statement referred to in the error 
message. 

$ COMPILER ERROR NUMBER 5 DURING PHASE AI/UA/UE DUE TO PREVIOUS ERROR NUMBER n IN PHASE 
p. 

Explanation: A compiler error has occured which makes it impossible for the error 
editor or the dump phase to continue. 

Programmer Response: As for previous compiler error (NUMBER n). 

$ COMPILER ERROR NUMBER 81 DURING PHASE EA. 

Explanation: The compiler has attempted to correct a series of source errors, and 
this has had a cumulative effect leading to an ·unrecoverable· error. 

Programmer Response: Correct the source errors diagnosed before the above error and 
rerun the program. 

$ COMPILER ERROR NUMBER 100 DURING PHASE (any). 

Explanation: Invalid dictionary reference passed to decoding routine XRFAB. 

$ COMPILER ERROR NUMBER 101 DURING PHASE (any). 

Explanation: Dictionary full. 

Programmer Response: If the compile-time preprocessor was used, check the logic 
of JGOTO and 100 statements for a permanent loop. 

If a permanent loop is not found, or if the error, occurred at a later stage in 
compilation, then increasing the storage available to the compiler may remove t~e 
error. If the error continues to occur, the program may have to be divided into 
smaller sections .• 

$ COMPILER ERROR NUMBER 103 DURING PHASE (any). 

Explanation: An attempt has been made to create a dictionary'entry larger than a 
page. 
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$ COMPILER ERROR NUMBER 105 DURING PHASE (any). 

Explanation: Phase has requested a page that is said to be in the page area, but is 
not. 

$ COMPILER ERROR NUMBER 151 DORING PHASE GA. 

Explanation: Invalid or incorrect specifications have been included in the VALUR 
option of a DEFAUL1 statenent. 

Programmer Response: Avoid the use ot, or correct, the relevant VALUE option 
specification(s) in the statement referred to in the error message. 

$ COMPILER ERROR NUMBER 152 DURING PHASE GA. 

Explanation: Too deep a parenthesis level has been used in an ENVIRONMENT attribute 
option-list. 

Programmer Response: Avoid nested parentheses in ENVIRONMENT attribute option-list 
arguments. 

$ COMPILER ERROR NUMBER 154 DURING PHASE GA. 

Explanation: Error during the processing of the attributes in a DECLARE statement. 

$ COMPILER ERROR NUMBER 201 DURING PHASE GM. 

Explanation: An error has been made in statement-label handling. 

Programmer Response: Check the syntax of the label prefix of the statement referred 
to in the error message. 

$ COMPILER ERROR NUMBER 220 DURING PHASE (GAIGEIGIIGM). 

Explanation: During the scan of an expression, the semicolon has been found in an 
apparently incorrect position in the statement. 

Programmer Response: Check the syntax of the statement. If this is correct, the 
statement should be simplified. 

$ COMPILER ERROR NUMBER 221 DURING PHASE IA. 

Explanation: An illegal statement type has been found in the secondary input text 
stream. 

$ COMPILER ERROR NUMBER 222 DURING PHASE IA. 

Explanation: Underflow of implicit locator chain stack. 

$ COMPILER ERROR NUMBER 223 DURING PHASE IE. 

Explanation: Unqualified REFER item found. 

Programmer Response: Avoid using the REFER option in this statement. 

$ COMPILER ERROR NUMBER 224 DURING PHASE IA. 

Explanation: An illegal statement type has been found in the secondary input text 
stream. 
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$ COMPILER ERROR NUMBER 261 DURING PHASE IE. 

Explanation: Structure element descriptor cannot be found. 

Programmer Response: Avoid using structures in this statement. 

$ COMPILER ERROR NUMBER 262 DURING PHASE IE. 

Explanation: Dimension entry cannot be found in dimension stack. 

Programmer Response: Avoid using arrays in this statement. 

$ COMPILER ERROR NUMBER 263 DURING PHASE IE. 

Explanation: End of structure stack found where not expected. 

Programmer Response: Avoid use of structures in this statement. 

$ COMPILER ERROR NUMBER 264 DURING PHASE IE. 

Explanation: End of dimension stack found when processing array of structures. 

Programmer Response: Avoid using arrays of structures in this statement. 

$ COMPILER ERROR NUMBER 265 DURING PHASE IE. 

Explanation: End of text page found where not expected. 

Programmer Response: Avoid array assignments in this staterr.ent. 

$ COMPILER ERROR NUMBER 266 DURING PHASE IE. 

Explanation: Aggregate aSSignment marker not followed by dictionaryreference. 

Programmer Response: Avoid using functions ~ith aggregate arguments in this 
statement. 

$ COMPILER ERROR NUMBER 281 DURING PHASE II. 

Explanation: Main stack underflow. 

$ COMPILER ERROR NUMBER 282 DURING PHASE II. 

Explanation: Main stack overflow. 

Programmer Response: Simplify the statement involved. 

I $ COMPILER ERROR NUMBER 301 DURING PHASE (any). 

Explanation: More than 32 qualified temporaries are currently active. 

Programmer Response: Simplify any expressions in the statement involved, particularly 
any that refer to based or subscripted varia~les. 

I $ COMPILER ERROR NUMBER 302 DURING PHASE (any). 

Explanation: The phase has encountered a reference to a qualified temporary wit~ut 
having encountered code for its creation. (Qualified temporaries are used for based 
and subscripted variables.) 
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Programmer Respon§~: Simplify any expressions in the statement involved. 

$ COMPILER ERROR NUMBER 303 DURING PHASE KA. 

ExElanatiQB: The phase has found a reference to a string temporary but has not found 
code for the creation of such a string temporary. 

Progr~~~r Respons~: Simplify any string expressions in the statement involved. 

$ COMPILER ERROR NUMBER 304 DURING PHASE KA. 

~anatigg: The phase has found a request for the creation of a string temporary in 
an operation that should not require one. 

PrQg~~~~~: Simplify the use of string expressions in the statement 
involved. 

$ COMPILER ERROR NUMBER 305 DURING PHASE KA. 

Expl~~atiQB: Too many string temporaries (more than 25) are active. 

PrQg~~r Rg§ponse: Simplify any string expressions in the statement involved. 

$ COMPILER ERROR NUMBER 306 DURING PHASE KA. 

~~planatiQn: An error in the compiler labels generated for the program has been 
discovered. 

grog£~~E~§EQn§~: Rearrange the branching in an IF •.• THEN GOTO ••• statement. 

$ COMPILER ERROR NUMBER 321 DURING PHASE IK. 

E~l~tiQ~~ An incorrect entry has been found in the sort pages. 

frog~m~£~spo~: Do not specify either or both of the ATTRIBUTE and XREF compiler 
options for this program. 

$ COMPILER ERROR NUMBER 322 DURING PHASE IK. 

ExplanatiQn: An incorrect entry has been found in the ENVIRONMENT attribute 
option-list for a file. 

Prog£~~~RespQn§~: Do not specify the ATTRIBUTE compiler option for this program. 

$ COMPILER ERROR NUMBER 341 DURING PHASE IM. 

Expl~nati2n: The "end of program" marker has been found in error. The marker has 
been encountered during a text scan before the "end of program" text table has been 
found. 

$ COMPILER ERROR NUMBER 361 DURING PHASE IQ. 

Explanation: For computing the size of a target of a concatenate operation the phase 
uses a stack whose maximum depth is 30. The maximum has been exceeded. 

Prog~~~£_Eg§pons~: Avoid using more than 30 operands in a concatenate operation. 

$ COMPILER ERROR NUMBER 362 DURING PHASE IQ. 
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EXElsnat1Qn: Erroneous coding in the phase. 

Programmer Response: Avoid built-in functions as operands in concatenate expressions. 

$ COMPILER ERROR NUMBER 402 DURING PHASE KI. 

~ZE!anatiQg: owing to bad input from a previous phase (probably in the syntax 
checking stage) Phase KI is unable to find the text table corresponding to the end of 
a user-written DO-loop. 

$ COMPILER ERROR NUMBER 421 DURING PHASE KT. 

~xplan~!iQn: Invalid condition seen as argument to a SIGNAL statement. 

$ COMPILER ERROR NUMBER 461 DURING PHASE KM. 

]z£1anation: Text table stack is full - logic error in Phase KM. 

$ COMPILER ERROR NUMBER 481 DURING PHASE KQ. 

ExE1~!1Qn: Text input to Phase KQ does not start with an SL text table. 

Prog~~~~_]~E2n§~: Simplify the first statement in the compilation. 

$ COMPILER ERROR NUMBER 483 DURING PHASE KQ. 

~xplan~!iQn: A FORME text table of unknown type has been encountered by the phase. 
This is probably due to bad output from Phase II or a logic error in the processing of 
FORME text tables by Phase KQ. 

Proq~g~~~_ResEQn§~: Simplify the appropriate stream 1/0 statement. 

$ COMPILER ERROR NUMBER 485 DURING PHASE KQ. 

ExElanatiQn: A Q-temp. encountered in a stream 1/0 text table has not been seen 
previously in the text. 

Programmer Response: Simplify the appropriate stream 1/0 statement. 

$ COMPILER ERROR NUMBER 488 DURING PHASE KQ. 

Explanation: Error in input text - a null operand has been found in a DATAE text 
table. 

P~Qg~mm~Respons~: simplify the stream 1/0 statement referred to in the error 
message. 

$ COMPILER ERROR NUMBER 489 DURING PHASE KQ. 

Explanation: Text input to Phase KQ contains no text tables for a format list. 

R£Qg~~_Re§EQn§~: If possible, rewrite the GETIPUT EDIT statement with fewer pairs 
of data and format lists. 

$ COMPILER ERROR NUMBER 492 DURING PHASE KQ. 
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Explanation: Input text error. The format list input text to Phase KQ in an edit I/O 
statement starts with a FITE text table. 

Programmer Response: Simplify the format list in the edit I/O statement indicated by 
the error message. 

$ COMPILER ERROR NUMBER 501 DURING PHASE KV .• 

Explanation: The phase has encountered an UNSPEC of a picture that should have been 
replaced by a reference to a character string. 

Programmer Response: Avoid UNSPEC, particularly of pictures. 

$ COMPILER ERROR NUMBER 522 DURING PHASE OA. 

Explanation: The table containing information about temporary operands has been 
searched for a temporary which could not be found. 

$ COMPILER ERROR NUMBER 524 DURING PHASE OA. 

Explanation: The table containing information about Q-temps. has been searched for a 
Q-temp. which could not be found. 

$ COMPILER ERROR NUMBER 529 DURING PHASE OA. 

Explanation: The stack of active temporary operands maintained by Phase OA was not 
empty when a fresh statement was due to be processed. 

$ COMPILER ERROR NUMBER 543 DURING PHASE OE. 

Explanation: The table containing information about temporary operands has been 
searched for a temporary which cou1d not be found. 

$ COMPILER ERROR NUMBER 544 DURING PHASE OE. 

Explanation: The table containing information about temporary operands is full; 
further entries can not be made. This fact should have been detected and acted upon 
by Phase OA. The occurrence, therefore, of the above error message also indicates 
that Phase OA did not fully handle the situation. 

$ COMPILER ERROR NUMBER 545 DURING PHASE OE. 

Explanation: The table containing information about Q-temps. has been searched for a 
Q-temp. which could not be found. 

$ COMPILER ERROR NUMBER 548 DURING PHASE OE. 

Explanation: The stack of active temporary operands maintained by Phase OE was not 
empty when a fresh statement was due to be processed. 

$ COMPILER ERROR NUMBER 602 DURING PHASE KK. 

Explanation: Text table stack is full - logic error in Phase KK. 

$ COMPILER ERROR NUMBER 641 DURING PHASE ox. 
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Explanation: A Q-temp. has been referenced which has not been set. 

Programmer Response: If possible, rewrite the statement indicated by the error 
message. 

$ COMPILER ERROR NUMBER 642 DURING PHASE OX. 

Explanation: The qualified temporary stack is full. This happens when previous 
phases of the corrpiler have not flagged qualified temporaries correctly on their last 
use. 

Programmer Response: Look for 30 previous statements in the program which are similar 
to the one involved. Remove statements until there are less than 30. 

$ COMPILER ERROR NUMBER 643 DURING PHASE OX. 

Explanation: Input text error. A SELECT, WHEN, or OTHERWISE statement has been 
encountered with an incorrect value in slot ITSELCT. 

Programmer Response: If the program contains nested SELECT groups, simplify the 
nesting. 

$ COMPILER ERROR NUMBER 644 DURING PHASE ox. 

Explanation: SELECT stack is full. Logic error in phase OX. 

$ COMPILER ERROR NUMBER 645 DURING PHASE OX. 

Explanation: SELECT stack contains a bad entry. Logic error in phase ox. 

$ COMPILER ERROR NUMBER 661 DURING PHASE KX. 

Explanation: An invalid conversion, generated by one of the phases II through OX, has 
.been encountered. 

Programmer Response: Simplify the statement referred to by the error message. 

$ COMPILER ERROR NUMBER 681 DURING PHASE PC. 

Explanation: Phase PC has been asked to construct a symbol table for an invalid 
identifier. Variables only can occur in data-directed I/O; varia~les, label 
constants, or entry-point constants are allowed in CHECR-condition lists. Any invalid 
or ·unsual w identifiers may not have been detected in earlier compiler phases. 

Programmer Response: Check the use cf data-directed I/O statements or the CHECR 
condition. Replace any that may cause trouble. 

$ COMPILER ERROR NUMBER 683 DURING PHASE PC. 

Explanation: A pictured operand or PICTURE format item requiring a OED or FED cannot 
be associated with its correct PICTURE specification as its dictionary reference has 
been lost. 

Programmer Response: Check the use of PICTURE format items and the paSSing of 
pictured variables to library subroutines. 

$ CO~PILER ERROR NUMBER 721 DURING PHASE PEe 

Explanation: An invalid entry has been found during a scan of the variables 
dictionary. 
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, COMPILER ERROR NUMBER 722 DURING PHASE PEa 

Explanation: An invalid entry has been found during a scan of the storage dictionary. 

$ COMPILER ERROR NUMBER 723 DURING PHASE PEa 

Explanation: The compiler has failed to assign correct alignment to a STATIC variable 
which has been initialized. 

Programmer Response: Avoid the use of the INITIAL attribute for STATIC variables. 

$ COMPILER ERROR NUMBER 741 DURING PHASE PI. 

Explanation: On input to PI I, a qualified te~porary has been referred to without being 
previously defined. 

Programmer Response: 1. Try to simplify the statement involved. 

2. Avoid indirect reference to variables; that is BASED, subscripted 
POSITION (expression) and SUBSTR. 

$ COMPILER ERROR NUMBER 742 DURING PHASE PI. 

Explanation: Input to PI indicates need for data element descriptor for a data type 
which does not require one. 

Programmer Response: If a ccnversion is invloved, attempt to avoid conversion. 

$ COMPILER ERROR NUMBER 744 DURING PHASE PI. 

Explanation: The input to PI tries to take the address of an operand that does not 
have an address. 

Programmer Response: Simplify the statement involved. 

$ COMPILER ERROR NUMBER 745 DURING PHASE PI. 

Explanation: No storage base has been provided for a variable in the input to PI. 

$ COMPILER ERROR NUMBER 746 DURING PHASE PI. 

Explanation: Too many temporaries alive at the same time. 

Programmer Response: Try to simplify the statememt involved. 

$ COMPILER ERROR NUMBER 762 DURING PHASE QI. 

Explanation: A text table that should have been deleted by an earlier phase has been 
f~und in the input text stream. 

$ COMPILER ERROR NUMBER 763 DURING PHASE QI. 

Explanation: Invalid input - addressing vector contains incorrect information. 
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$ COMPILER ERROR NUMBER 781 DURING PHASE QA. 

Explanation: Invalid input to the phase. 

Programmer Response: Modify the statement referred to, if possible. 

$ COMPILER ERROR NUMBER 782 DURING PHASEQA. 

Explanation: More registers are required than are available. Caused either by bad 
input or by logic error in the phase. 

Programmer Response: Simplify the statement referred to; for example, perform 
subscript calculation before the statement. 

$ COMPILER ERROR NUMBER 783 DURING PHASE QA. 

Explanation: Q-temp. table full, or missing Q-temp. 

Programmer Response: Simplify the statement referred to. 

$ COMPILER ERROR NUMBER 784 DURING PHASE QA. 

Explanation: All storage for register temporaries has been used, or missing register 
temporary. 

Programmer Response: Simplify the statement. If a multiple assignment, ensure that 
there are not more than 32 targets. 

$ COMPILER ERROR NUMBER 185 DURING PHASE QA. 

Explanation: Register allocation has found a reference to a base number that s~ould 
already have been set up, but either it has not been set up or it has been lost. 

$ COMPILER ERROR NUMBER 801 DURING PHASE QE. 

Explanation: An unrecognizable text table has been found in the input text stream. 

$ COMPILER ERROR NUMBER 901 DURING PHASE SK. 

Explanation: Raised by missing, invalid, or duplicate label. 

$ COMPILER ERROR NUMBER 902 DURING PHASE SK. 

Explanation: General register 0 has been used as a base register. 

$ COMPILER ERROR NUMBER 903 DURING PHASE SK. 

Explanation: An error has been made in the allocation of region numbers. 

Programmer Response: Attempt to break up large EDIT or FORMAT statements. 

$ COMPILER ERROR NUMBER 904 DURING PHASE SK. 

Explanation: Untranslated text table - a text table has not been converted to object 
code by any of the code qeneration phases. 
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$ COMPILER ERROR NUMBER 905 DURING PHASE SK. 

Explanation: Too many labels (both user-supplied and compiler-generated) in the 
program, resulting in overflow of the label table. 

Programmer Response: Attempt to simplify the program by reducing the number of labels 
used. 

$ COMPILER ERROR NUMBER 906 DURING PHASE SR. 

Explanation: An invalid operation code has been produced by one, of the code 
generation phases. 

$ COMPILER ERROR NUMBER 901 DURING PHASE SK. 

Explanation: Too many blocks (BEGIN, PROC, and ON) in the program. 

Programmer Response: Rerun with larger SIZE parameter. 

$ COMPILER ERROR NUMBER 921 DURING PHASE SI. 

Explanation: Instructions selected from a code skeleton include a local branch 
without a corresponding local label. 

Programmer Response: Rewrite the statement referred to in the error message. 

$ COMPILER ERROR NUMBER 922 DURING PHASE SI. 

Explanation: ~he number of AtCONS requested by phase SK e~eeds the number allocated 
ty storage allocation. (The value in XSAADCS exceeds the value in xadcs.) 

$ COMPILER ERROR NUMBER 941 DURING PHASE SM. 

Explanation: An invalid entry has been found in the pseudo constants pool. 

$ COMPILER ERROR NUMBER 942 DURING PHASE SM. 

Explanation: An inline constant has been found with an invalid type flag. 

Programmer Response: Rewrite the statement referred to in the error message. 

$ COMPILER ERROR NUMBER 943 DURING PHASE SM. 

Explanation: A marker in the text has an invalid type byte. 

Programmer Response: Rewrite the statement referred to in the error message. 

$ COMPILER ERROR NUMBER 944 DURING PHASE SM. 

Explanation: An invalid dictionary reference has been found in the input text stream. 

Programmer Response: Rewrite the statement referred to in the error message. 
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$ COMPILER ERROR NUMBER 945 DURING PHASE SM. 

Explanation: An invalid dictionary reference has been found in one of the input text 
streams. 

$ COMPILER ERROR NUMBER 946 DURING PHASE SM. 

Explanaton: An invalid dictionary reference has been found, derived indirectly from 
text or dictionary. 
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APPENDIX C: SEQUENCE OF PHASE I,OADING 

This Chart is designed to enable it to be readily removed and for convenience is bound at 
the rear of the manual. 
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APPENDIX D: CREATION AND USAGE OF DATA AREAS 

The chart contained in this appendix indicates the creation and usage of the main data 
areas used during compilation. 

The processing phases are shown in the basic phase loading order: optionally-loaded 
phases are indicated. Beside each phase are shown the main data areas that can exist in 
main storage during execution of the phase. Because only one phase plus the resident 
control phase. (Phase AA~. can reside in main storage at anyone time. each horizontal 
section of the chart can be considered as a symbolic representation of the compiler 
partition of main storage. Where access to a data area for either reading or writing 
purposes is not shown. some or all of the pages containing that data may remain either lli 
main storage or on the spill data set throughout execution of the relevant phase. 

The key indicates other information that is included in the chart. 

This Chart is designed to enable it to be readily removed and for convenience is bound at 
the rear of the manual. 
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Glossary 

This section provides definitions for many of the terms used in this publication. 

aggregate: see data aggregate. 

array expression: an expression whose evaluation yields an array of values. 

back dominator (of a flow unit, F): the flow unit nearest to F through which control 
~ flow before F receives control for the first time. 

back target (of a loop): the flow unit nearest to the loop entry unit through which 
control must pass before the loop is entered. A loop back target is the back dominator 
of the loop entry unit. 

backward connector (of a flow unit, F): a flow unit which can pass control directly to 
F. 

batch processing: a systems approach to processing where a number of similar input items 
are grouped for processing during the same machine run. 

block-header statement: the PROCEDURE or BEGIN statement that heads a block of 
statements. 

book: an invariant sequence of code and/or data definitions that can be introduced into 
the assembly of a compiler module by use of a COPY statement. 

built-in function: a function that is supplied by the language. 

chameleon temporary operand: a form of temporary operand generated when an expression is 
used as an argument and no corresponding parameter descriptor is available, or when an 
expression is used in a PUT LIST statement. This form of temporary operand is changed 
during later processing. 

communication area (XCOMM): a control section, contained within the resident control 
phase (Phase AA), that defines an area of storage used for communication between phases. 

compile-time statements: special statements appearing in the source program that specify 
how the source program text is to be altered; they are identified by a leading percent 
sign (" and are executed as they are encountered by the compile-time preprocessor (they 
appear without the percent sign in preprocessor procedures). 

connected storage: an area of storage associated with a reference, such as an expression­
that specifies adjacent elements of an array, which contains data items not associated 
with the reference. 

contextual declaration: the association of attributes with an identifier according to 
the context in which the identifier appears. 

controlled parameter: a parameter for which the CONTROLLED attribute is specified in a 
DECLARE statement; it can be associated only with arguments that have the CONTROLLED 
attribute. 

controlled storage: storage whose allocation and release is controlled by the 
programmer, with immediate access to the latest allocation only. 

controlled variable: a variable whose allocation and release are controlled by special 
purpose statements (ALLOCATE and FREE), with access to the current generation only. 

core page (core copy): the main storage copy of the text page currently being processed. 

data: representation of information or of value. 
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data aggregate: a logical collection of two or more data items that can be referred to 
by a single name (possibly subscripted and/or qualified), as well as by individual names: 
an array or structure. 

data element: see data item. 

data element descriptor (OED): a control block generated for an edit-directed I/O 
statement to provide a description of the characteristics of data passed to the PL/I 
library for conversion or stream I/O. An object-time DEO is therefore the equivalent of 
the data list of an edit-directed I/O statement. Compile-time DEOs have a different 
format to those that are used during execution and never appear in the executable 
program. See also descriptor and format element descriptor. 

data item: a single unit of data. 

data set: a collection of data external to the program that can be accessed by the 
program by reference to a single file name. 

~: see data element descriptor. 

descriptor: a control block which provides additional information to that given in a 
data element descriptor. It is generated when adjustable extents are involved, or when 
an item is to be passed as an argument and the associated parameter is the type that can 
be declared with an asterisk among its attributes. See also data element descriptor. 

dictionary: the term dictionary is used to refer to a particular collection of data, 
used extensively during compilation. 

dimensionality: the number of bounds specifications associated with an array 
declaration. 

element: a single data item as opposed to a collection of data items, such as a 
structure or an array" (sometimes called a scalar item~. 

element expression: an expression whose evaluation yields an element value. 

element variable: a variable that can represent only a single value at an~ one point in 
time. 

entry expression: the representation of an entry value, that is, an entry constant or an 
entry variable. 

entry unit: a flow unit that begins with a block-entry statement (PROCEDURE, BEGIN, 
ON-BEGIN, or ENTRY) Qr which has a label that can be branched-to from an on-unit. 

extended code: the mixture of Type-1 and Type-2 text formats and special markers which 
exists from the start of code generation until the end of compilation. This mixture is 
due to the fact that more than one phase is involved in the generation of machine code, 
and because each of them only processes certain types of text tables. Thus, a time 
exists when the text stream contains machine code that has replaced text tables, and text 
tables that have yet to be replaced. In addition, special markers are inserted in the 
text to indicate processing required by later phases. 

external procedure: a procedure that is not contained in any other procedure. 

factoring: the applicaiton of one or more attributes or of a level number to a list of 
parenthesized names. 

FED: see format element descriptor. 

flow unit: a sequence of text defining a sequence of code that has no intermediate 
branching points, and therefore can only be logically entered at the beginning and left 
at the end. 

format element descriptor (FED): a control block generated for an edit-directed I/O 
statement or FORMAT statement to provide a description of the data characteristics of the 
I/O buffer used. A FED is therefore equivalent to the format list of an edit-directed 
I/O statement. See also data element descriptor. 
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forward connector (of a flow unit, F): a flow unit to which F can pass control directly. 

forward target (of a loop): the flow unit to which control passes when the execution of 
a loop is complete. 

general dictionary: built initially in the Dictionary Build Stage (Phases GA, GI, GE, 
and GM), the general dictionary is used throughout compilation to store a wide variety of 
information, such as: 

• details of the block structure of the program. 

• the format and dimensions of data aggregates. 

• descriptions of constant values too great to be conveniently held in text. 

• standard default attributes to be applied to implicit declarations. 

• collections of information required for optimization. 

• descriptions of control blocks, etc., to be generated in the object module. 

Entries in the general dictionary are of variable length but have a fixed alignment. 

global optimization: optimization performed by a particular section of the compiler, 
which is only executed in response to programmer specification of the OPTIMIZE compiler 
option. This option enables the programmer to specify that the program is to be modified 
in such a way that less time is required for execution of the object program. This 
optimization may also have a secondary effect of reducing the amount of storage required 
for the object module. 

global temporary operand: a temporary operand that may be used in several statements. 
either within a flow unit, or within a block. 

infix operator: an operator that defines an operation between two operands. 

iteration factor: an expression that specifies: 

1. the number of consecutive elements of an array that are to be initialized with a 
given constant. 

2. the number of times a given format item or list of format items is to be used in 
succession in a format list. 

iterative group: a do-group whose DO statement specifies a control variable and/or a 
WHILE option. 

level number (of a flow unit, F): a number that is one greater than the smallest number 
of flow units through which control must pass to get from an entry unit to F. Entry 
units have a level number of one. 

library: a collection of related files or modules. 

library routine: a proven routine that is maintained in a program library. 

local optimization: optimization performed when particular language featUres or 
situations are recognized by various sections of the compiler during any compilation. 

local temporary operand: a temporary operand whose use is confined to within one 
statement. 

loop entry unit: a flow unit that starts with the entry point of a loop. A flow unit is 
a loop entry unit either if it has itself as a backward connector or if it has one or 
more backward connectors for which it is the back dominator. 

macro instruction: an instruction in a source language that is equivalent to a specified 
sequence of machine instructions. 
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names dictionary~ built entirely in the Dictionary Build Stage (Phases GA, GI, GE, and 
GM)" the names dictionary is used to hold the names of all the variable identifiers and 
some of the constants that appear in the text. Each entry contains pointers to 
associated entries in other dictionary sections. 

no-storage temoorary operand: a temporary operand generated in circumstances where the 
argument or operand can be considered to be defined or overlaid on an existing data 
aggregate, and therefore no storage allocation is required for it. 

optimization: the generation, by the compiler, of machine code that can be executed more 
efficiently than code produced by direct translation of the PL/I source program. Two 
main forms of optimization are performed, local optimization and global optimization. 

overflow pages: additional text pages acquired by Phase KA at the rate of one overflow 
page for every four existing text pages. These pages are used to hold any additional 
text tables that are created in the Statement Processing Stage (and subsequent stages). 

overlay: the technique of repeatedly using the same blocks of internal storage during 
stages of a program. When one routine is no longer needed in storage~ another routine 
can replace all or part of it. 

~: a record containing data-management information and processable data, and used 
internally in the compiler. 

page address: the start address of a page in main storage. 

page area: the area of main storage available for the storage of data. 

page header: the first 16 bytes of a page, containing data management information. Only 
part of the page header is copied onto the spill data set during page spilling 
operations. 

page number: each section of the dictionary (names, variable, general, and storage) is 
built on a separate page or sequence of pages. Within each section, the pages are 
numbered sequentially, starting at zero. This page number is contained in a field in the 
page header. 

page size: the m1n1mum page size is 1300 bytes, of which 20 bytes are used to hold 
data-handling information, and 1280 bytes are available for processable data. If storage 
is available for fourteen or more pages of this size, the page size is increased to 2580 
bytes, of which 2560 bytes can be used for processable data. The page size is calculated 
by a routine contained in the initialization phase, Phase AE. 

page status: a page in main storage is always given a specific status. The status, 
which can be one of six grades, indicates the relationship between the core copy and the 
spill copy, and the accessibility of the core page. The six status grades are: 

• UNMOVABLE READ/WRITE 

• UNMOVABLE READ-ONLY 

• SPILLABLE (MOVABLE READ/WRITE) 

• USABLE (MOVABLE READ-ONLY) 

• DISCARDED 

• UNUSED 

phase: a series of executable instructions and definitions contained in a load module 
which can be individually loaded and executed to perform one or more functions required 
in the process of compilation. 

phase area: that area of main storage into which each phase of the compiler (with the 
exception of the resident control phase, Phase AA) is loaded in turn. 

postfix Polish notation: a method of forming mathematical expressions in which each 
operator is preceded by its operands. 
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preprocessed text: the output from the compile-time statement preprocessor. This output 
is a sequence of characters that is altered source program text and which serves as input 
to those stages of the compiler in which the actual compilation is performed. 

preprocessor s~a~emen~s: see compile-time statements. 

Q-temp: see qualified temporary operand. 

qualified temporary operand (Q-temp.): a temporary operand generated to replace 
qualified items such as array-elements or based variables. A Q-temp. contains a 
description of the data type of the item referred to, and provides a lJeans of identifying 
the qualifying information. 

register usage table (RUT): created and maintained in the phase working area, this table 
indicates the current content of registers and the items within a flow unit that are 
already held in registers. It is updated as registers are allocated. 

resident and transient libraries: these libraries consist of sets of standard 
subroutines that are used for the majority of interfaces with the system and for those 
jobS that can be most efficiently done by the use of interpretive subroutines. Resident 
library modules are called by and link-edited with the executable program phase. 
Transient library modules are called from resident library modules, and are loaded into 
dynamically-allocated storage when they are required: when they are no longer needed, the 
storage is freed and may be overwritten. 

repetition factor: a parenthesized unsigned decimal integer constant preceding a string 
configuration as a shorthand representation of a string constant. The repetition factor 
specifies the number of occurrences that make up the actual constant. In picture 
specifications, the repetition factor specifies repetition of a single picture character. 

root module: the segment of an overlay program that remains in main storage at all times 
during the execution of the overlay program. 

RY!: see register usage table. 

scalar item: a Single item of data; an element. 

scalar variable: a variable that can represent only a single data item: an element 
variable. 

scratch page: a page used as temporary workspace by one or more phases. 

source module: a series of statements in the symbolic language of an assembler or 
compiler, which constitutes the en~ire input to a single execution of the assembly or 
compiler. 

source program: the program that serves as input to the compiler. The source ~rogram 
may contain compile-time statements. 

spill candidate: the first suitable page found in the search of the page chains for 
either a new page or an existing page. 

spill data set: a data set used to hold internal data (text, dictionary, etc.,) that is 
not currently being accessed or processed, and which cannot be retained in main storage. 

spill page (spill copy): the spill data set copy of the text page currently being 
processed. 

stage: the compilation process performed by this compiler consists of a number of major 
operations, which are performed in sequence by the execution of some or all of the 52 
phases that make up the compiler. In relation to these major operations, the phases can 
be collected logically into ten groups which, for descriptive purposes, are referred to 
as stages. 

storage dictionary: used to hold information about the amount and location of storage 
required for every identifier in the object module. It is built by the storage 
allocation phase (Phase PEl when most of the information about the object code to be 
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generated has been determined. and can be considered as an extension of the variables 
dictionary. 

strength reduction: reduction of the complexity of operations performed within a loop_ 
It may also involve some common expression elimination and backward movement of text. 

symbol table: a control block generated during compilation to hold the name of the 
variable during execution and associate it with the address of the variable. Used only 
when data-directed I/O or the CHECK condition is specified. 

temporary operands: because PL/I statements can contain an unlimited number of operands, 
it is frequently necessary to set up fields containing intermediate results. These 
fields are known as temporary operands. 

text: the main stream of internal data. consisting of the internal representation of 
statements and other items of information, originally corresponding to the PL/I source 
program and progressively transformed by phases of the compiler into the format required 
at output. 

transient library: see resident and transient libraries. 

Type-l text format: the sequential text stream in which all statements in a block appear 
before the first statement in a block at the next level of nesting. Within each block 
statements are retained in source-program order, and within each statement, statement 
elements are also retained in source order. The text retains the basic characteristics 
of Type-l text format from its generation in the Syntax Analysis Stage until it is 
processed by Phase II in the Text Formatting Stage. 

Type-2 text format: Phase II in the Text Formatting Stage translates the text from a 
stream of statements (see .Type-l text format) into a series if fixed-length text tables. 
each 32 bytes long. Text in this format is referred to as Type-2 text. 

variables dictionary: built initially in the Dictionary Build Stage, the variables 
dictionary contains an entry for each variable in the text. Each entry contains code 
indicating the attributes of the variable, and a reference to the corresponding entry in 
the names dictionary. 

XCOMM: see communication area. 
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Index 

Note: This index does not contain entries for language features. It is intended to be 
used in conjunction with the directory in section 4 (pages 494-549), which indicates the 
phases that process particular language features. 

% statement (see compile-time statement) 

abort dump (see dumps) 
addressing of storage 277,284 
aggregate assignment optimization 

in Phase IE 125 
in Phase KE 171 

aggregate locator 667 
aggregate mapping 165 
aggregate table 

construction of 101 
dictionary entries 571-573 

aggregate temporary operand 119-122 
aggregate expansion 125 
algorithm 

F 258 
independent 258 
optimizer 257 

alias information 235 
argument matching 

aggregate-argument matching 119 
element-argument matching 143 

array and structure mapping 165 
array descriptor 667 
attribute collection list 91 
attribute processsing 93 
attribute tree 91 
attributes listing 150 

back dominator 247 
definition 709 

back target 234 
definition 709 

backward connector 231 
definition 709 

backward connector table (BeT) 248 
backward movement 255 
base numbers 275 
BCD preprocessor 49 
bit-strip array (in code generation) 300 
block chaining 76 
block denesting 81 
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block header 
entry in general dictionary 569 
in declaration-expressions file 605 
in dictionary-text stream 605 
in Type-2 text 616 

block-optimization entry 581 
book 18,709 
books used in the compiler 697 
built-in function 709 

declarations 109 
processing phase 213 

busy-on entry 253 
busy-on-exit 253 

charact.er code dependence 12 
CHARSET(48) option 19 
CHAHSE'I' (BCD) option 19 
COBOL (see interlanguage communication) 
code bytes 

operand code bytes 585-591 
operator code bytes 615-616 
text code bytes in Type-l text 610-613 

code generation 295 
code-skeleton array 300 
common-expression elimination 255 

F algorithm 258 
independent algorithm 258 
optimizer algorithm 257 

communication area (XCOMM) 
description 8,551-563 
definition 709 

initialization of 36 
con;pi Ie-time statement 19 

definition 709 
compile-time statement preprocessor 52 
compiler 

general organization 8 
input and output 6 

compiler-error messages 699 
compiler-options processing 37 
compi ler-generated subroutines 

for stream I/O processing 205 
for string-handling operations 223 

constants analysis 267 
contextual declarations 96 
COUNT option 

implementation of 306 
cross-reference listing 150 

data 709 
data aggregates (see aggregates) 

definition 710 
data areas 

creation and usage 708 
dumping of 676 
layouts 551-674 

data set 
definition 710 
opening 3b 
used by the compiler 7 

data-element 710 
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data-element descriptor (OED) 
at compile-time 598 
at execution time 660-663 
definition 710 

debugging aids 676 
debugging macros 682,697 

Page of LY33-6010-1, Revised June 1974 by TNL LN33-6115 

declaration expressions 102,112 
declaration-expressions file 102,605-610 
OED (see data-element descriptor) 
default directory 90 
defa ult opti ons 37 
descriptors 666-668 

definition 710 
diagnostic aids 676 
diagnostic messages 

phase identification 689 
Phase CE 61 
Phase UA 319 

dictionary 22,566 
definition 710 

dictionary-build stage 86 
dictionary reference 30 
dicationary-text stream 80,605 
directory 

functions listed by language feature 495 
functions listed by phase 521 

discard table 24 
dumps 

abort dump 677,679 
compiler dump phase 327 
dynamic dump 679 
interphase dump 679 
use of the DUMP option 676 

entry unit 231 
definition 710 

error messages 699 
error-message editor 

Phase CE 61 
Phase UA 319 

ESD option 
proce ss i ng 316 

ESD records 297,311 
execution-trace facility 683 
explicit declarations 89 
expression analysis 141 
expression-result length 171 
extended code 

definition 710 
description 21,669 
gen~ration of 301 
markers 301,670-672 

external-symbol dictionary (ESD) 8,307 

F algorithm 258 
factor-level stack 91 
FCB (see file control block) 
FED (see format element descriptor) 
file control block 575-576 
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final assembly stage 295 
FLOW option 

implementation of 306 
flow unit 231 

definition 710 
flow unit information table (FUIT) 248 
FORTRAN (see interlanguage communication) 
format element descriptor (FED) 661-663 

definition 710 
forward connector 231 

definition 711 
forward connector table (FCT) 248 
forward target 233 

definition 711 
function index (see directory) 
functions of compiler stages 17 

general dictionary 
definition 711 
format of entries 

general organization 
global optimization 

defintion 711 

22 

569-583 
of the compiler 
5,231 

global temporary operand 711 

hash chains 
in global optimization 258 
in names dictionary 86 

hash table 
in dictionary-build operations 86 
in global optimization 242,658 

hash-chain table 242,658 
hashing 

in dicationary-build operations 86 
in global optimization 258 

implicit declarations 106 
in-core page directory 24 
independent algorithm 258 
input 

to c ompi ler 6 

8 

to phases (see individual phase descriptions) 
input record flowpaths 20 
interlanguage communication 160 
internal text formats 21 
interphase dump 679 
interrupt-handling routine 46 

KEY descriptor 578,579 

label resolution 303 
label-trace facility 682 
level number (of flow unit) 231 

definition 711 
LIKE directory 90 
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LIKE attribute processing 93 
local optimization 5 

definition 111 
locator chains 114 
locator-qualifier statements 606 
loop entry unit 233 

definition 711 
loop data entry 254 

macro instructions 
debugging macros 682-686,697 
definition 711 
dictionary-accessing macros 692 
general purpose macros 692 
input/output macros 690 
module-construction macros 690 
special-purpose macros 694 
text-accessing macros 691 
use of macros in the compiler 18,345 

macro preprocessor (see Phase CAl 
mapping of arrays 165 
mapping of structures 165 
matching of arguments and parameters 

aggregate arguments 119 
element arguments 143 

name resolution 106 
names dictionary 22 

defintion 112 
format of entries 556-567 

object listings 315 
object-code generation 295 
object-module assembly 307 
operands 

code bytes 315,585-591 
six-byte references to 592-597 
usage in text tables 621-653 

operators 
code bytes in Type-1 text 610-613 
code bytes in Type-2 text 615-616 

optimizer algorithm 251 
output records 307 
overflow entries (in general dictionary) 84,583 
overflow pages 147,149 

definition 712 
overflow-page index table 147,564 

page 23,564 
definition 712 

page area 23 
definition 712 
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page-handling 
dictionary-page handling 30 
text-page handling 27 

page-handling routine 45 
page-handling scheme 23 
page header 564 

definition 712 
page header table 

format of 565 
page space 23,564 
page-spilling algorithm 26,45 
page size 23,40 

definition 712 
page space 23,584 
page status 24.2 

definition 712 
page-status chains 25 
phase, definition of 712 

Phase AA 
description 41 
flowchart 349 
organization 348 

Phase AE 
description 35 
flowchart 352 
organization 351 

Phase AI 
description 327 
flowchart 492 
organization 490 

Phase BA 
description 49 
flowchart 354 
functions 521 
organization 353 

Phase CA 
descripticn 52 
flowchart 361 
fUnctions 521 
organization 355 

Phase CE 
description 61 
flowchart 366 
or9aniza-tion 364 

Phase EA/EC 
description 69 
flowchart 370 
functions 521 
organization 368 

Phase EE 
description 79 
flowchart 373 
functions 522 
organization 371 
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Phase EI 
description 84 
flowchart 375 
functions 52q 
organization 374 

Phase GA 
description 89 
flowchart 379 
fUnctions 525 
organization 376 

Phase GE 
description 99 
flowchart 383 
functions 527 
organization 382 

Phase GI 
description 96 
flowchart 381 
functions 527 
organization 370 

Phase GM 
description 106 
flowchart 386 
functions 528 
organization 384 

Phase IA 
description 112 
flowchart 389 
functions 528 
organization 387 

Phase ID 
description 119 
flowchart 393 
functions 529 
organization 391 

Phase IE 
description 125 
flowchart 396 
functions 530 
organization 39q 

Phase II 
description 13q 
flowcharts 399 
functions 531 
organization 397 

Phase IK 
description 150 
flowchart 403 
functions 534 
organization q01 

Phase 1M 
description 159 
flowchart 409 
functions 534 
organization Q07 
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Phase IQ 
description 165 
flowchart 411 
functions 535 
organization 410 

Phase KA 
description 153 
flowchart 406 
functions 536 
organization 404 

Phase KE 
description 170 
flowchart 414 
functions 537 
organization 412 

Phase KI 
description 175 
flowchart 417 
functions 537 
organization 416 

Phase KK 
description 213 
flowchart 443 
functions 538 
organization 441 

Phase KL 
description 187 
flowchart 423 
function$ 538 
organization 421 

Phase KM 
description 190 
flowchart 427 
functions 539 
organization 424 

Phase KQ 
description 199 
flowchart 430 
functions 539 
organization 428 

Phase KT 
description 180 
flowchart 420 
functions 540 
organization 418 

Phase KV 
description 207 
flowchart 432 
functions 540 
organization 431 

Phase KX 
description 227 
flowchart 453 
functions 541 
organization 450 
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Phase OA 
description 235 
flowchart 434 
functions 541 
organization 433 

Phase OC 
description 218 
flowchart 446 
functions 541 
organization 444 

Phase OE 
description 242 
flowchart 436 
functions 542 
organization 435 

Phase OI 
description 248 
flowchart 438 
functions 542 
organization 437 

Phase OM 
description 255 
flowchart 440 
functions 543 
organization 439 

Phase OX 
description 223 
flowchart 449 
functions 543 
organization 447 

Phase PA 
description 267 
flowchart 460 
functions 544 
organization 458 

Phase PC 
description 263 
flowchart 457 
functions 544 
organization 455 

Phase PE 
description 273 
flowchart 464 
functions 546 
organization 461 

Phase PI 
description 277 
flowchart 467 
functions 546 
organization 465 

Phase QA 
description 290 
flowchart 472 
functions 547 
organization 471 
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Phase QE 
description 293 
flowchart 475 
functions 547 
organization 473 

Phase QI 
description 283 
flowchart 470 
functions 547 
organization 468 

Phases SA, SC, SD, and SQ 
description 295 
flowchart 479 
functions 548,549 
organization 476 

Phase SI 
description 307 
flowchart 484 
functions 548 
organization 483 

Phase SK 
description 303 
flowchart 482 
functions 549 
organization 480 

Phase SM 
description 315 
flowchart 485 
functions 549 
organization 484 

Phase UA 
description 319 
flowchart 489 
organization 487 

phase-loading routine 43 
phase loading sequence 333,707 
phase structure 344 
PLIOAS module 37 
prefix processing 72 
preprocessor dictionaries 

building and usage of 54 
entries in 673-674 

preprocessor phases (see Phases CA and BA) 
prologue code 180 
pseudo constants pool 263,659 

qualified temporary operand (Q-temp., 142 
definition 713 

Record descriptor 578,579 
record I/O statement processing 190 
register allocation 292 
registers 

naming convention 18 
use in the compiler 681 
allocation for execution-time 180 

relocation dictionary (RLD) 7,307 
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resident control phase (see Phase 1A) 
RLD records 307,312 

six-byte references to operands 
spill candidate 26 

definition 7131 
spill-supervising routine 45 
stage, definition of 713 
stages of the compiler 17 
start routine (in Phase AA) 41 
statement processing stage 146 
statement-type chains 154 
storage and register allocation 
storage dictionary 22,274 

definition 713 
format of entries 584 

storage for temporary operands 
stream I/O statement processing 
strength reduction 

in Phase KV 210 
in Phase OM 255 

string descriptor 666 
structure mapping 165 
structure table 90 
subscript processing 

in Phase KE 172 
in Phase OM 260 

symbol table 263,665-666 
definition 714 

syntax analysis 74 

temporary storage 283 
text code bytes (see code bytes) 
text formats 21,600-658 
text table 134 
text-page handling 27 
text translation 134 
trace facilites 682 

592-597 

stage 263 

283 
199,130 

transient control phase (see Phase AE) 
TXT records 307,312 
text reference (format of) 565.1 
Type-1 text 21,600-613 

definition 714 
Type-1 to Type-2 text translation 135 
Type-2 text 21,135,614-658 

definition 714 

variables dictionary 22 
definition 714 

format of entries 567-568 

XBELCH (statement-type chain) 154,558 
XCOMM (see communication area) 
XDOCH (statement-type chain) 154,558 
XDYDP 684 

October, 1973 

For language features see directory (pages 494-549) 725 



Order No. LY33-6010-1, Page Revised by TNL LN33-6079, 

XREF option 150 
XRIOCH (statment-type chain) 
XROUT 345 
XSIOCH (statement-type chain) 
XSTG 346 
XSUBCH (statement-type chain) 
XSYSCH (statement-type chain) 

154,158 
154,158 

48-character preprocessor (see phase BA) 

726 Licensed Material - Property of IBM 

October, 1973 



APPENDIX C SEQUENCE OF PHASE LOADING 

PHASE AA·Resident Control Phase. 
Contains service routines including 

---------l 
- I CONTROL STAGE I I 

phase load routin •. I 
I 
I 

compilation .--_____ J 

start routine .... -----------------....... 
Load default options 
module (PLIOAS) 

compilation 
end routine 

compilation 
end routine 

compilation 
end routine 

compilation 
end routine 

rl 
I I 
I I 
I I 

I 
I 
I 
I 

DUMP 
,... ___ -- option 

I • specified 
Allocate storage 
and load dump 
phase (All 

MACRO option 
IPIIcified 

CHARSET(48) and/or 
CHARSET(BCD) option. 

I 
I 
I 
I 
I 
I 

~-- ________ 1 ___ --:;.cg::": -- ------
,------- - --- ----- -------:1 
I PREPROCESSOR I 

I 
I 
I 

..J 

I ~ ~E I 
I I 

j PreprocellOr diagnostics 
not generated 

NOSYN option specified 
but not SOURCE 

SOURCE specified or SYN or 

I 
I 
I 
I 
I 
I 
I 

I 

~ __ -.. ___ NOSYN (qual.) with qual. 

NOSYN or not elCc:eeded 
~ ___ --1-_ NOSYN (qual.) with 

L ___ qual.~eeded~ _________________ J 

r-­
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 
r---­
I 
I 
I 

I 
I 
I 
I 

Syntax check 
not requ ired 

I Compiler diagnostics not generated 
....... --- and NOCOMPILE specified or NOCOMPILE (quail 

I ;ith qual. exceeded 

I 
I 
I Compiler diagnostics generated 

r---I---- and NOCOMPILE or 
L _ -1 NOCOMPILE (qual) specified 

....... ~ I 
L_ 

,---­
I 
I 
I 
I 
I 
I 
I 

NOCOMPILE (qual) specified 
with qual. not exceeded 

----- - ---1 
~~ I I SYNTAX ANALYSISSTAGEII 

Source program 
contains stream 
1/0 statements 

I 
I 
I 
I 
I 
I 
I 
I 
I __________ -..1 

- - - - - - - -- --, 
I DICTIONARY BUILD STAGE I I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

___ J 

------------l 
EXPRESSION ANALYSIS AND I 
TEXT FORMATTING STAGE I 

I 
I 
I 

o 
t1 
QJ 
CD 
t1 

Z 
o . 

o 
n 
n­
O 
tr' 
m 
11 



compilation 
end routine 

compilation 
end routine 

compilation 
end routine 

compilation 
end routine 

SOURCE specified or SYN or 
~--____ NOSYN (quaI.l with qual. 

NOSYN or 
~ _____ .L..- NOSYN (qual.) with 

L ___ q~.~~.:.- __ _ 
not exceeded I 

I 
_ ____ J 

r-­
I 

---- - - - --, 
I 

~~ I I SYNTAX ANALYSIS STAGE \ I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Syntax check 
not required 

Source program 
contains stream 
I/O statements 

I 
I 
I 
I 
I 
I 
I 
I 
I 

L __________ ..J 

r--­
I 

- - - - - - - -- --, 
I DICTIONARY BUILD STAGE I 

I 
I 

I 
I 
I 
I 
I Compiler diagnostics not generated 

......... ~--and NOCOMPILE specified or NOCOMPILE (quail 

I 
I 
I 

with qual. exceeded 

I Compiler diagnostics generated 
r------- and NOCOMPILE or L _ -1 NOCOMPI LE (quail specified 

......... I 

L 
NOCOMPILE (quail specified 
with qual. not exceeded 

--- - ___________ J 

r-------------- ------- --- --l 

I 
I 

EXPRESSION ANAL YSIS AND I 
TEXT FORMATTING STAGE I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I L ______________ _ _______ J 
,-------------- ----------l 

I STATEMENT PROCESSING STAGE I I 
I XREF and/or ATR 

options specified 

Any combination of, or anyone of, Phases IM-KI 
can be loaded, depending on source program content 

Any combination of, or anyone of, Phases 
K L-KQ can be loaded, depending on source 
program content. Phase KM cannot be 
loaded from Phase KT 

I OPTIMIZE option specified 
L _____________________ , 
r - - -- - ------- - --- - -- -l 
I I GLOBAL OPTIMIZATION STAGE II : 
I I I 
I I 

I I I 
L _ _ _ _ _ _ _ _ _ _ _ _ _ _--.J_ I 

r~------------------ ~ 

I 

I 

Phases OC or OX 
can be loaded 
depending on source 
program content 

L ________ _ 



I 

;==~~====~~-~-~~~~===~ll 
I I GLOBAL OPTIMIZATION STAGE II : 

OPTIMIZE option specified 

I I 
I I 

I I I 
L __ _ 

------ .J 
r-------------------=-~ 
I 

I 
L ____ _ 

Phases OC or OX 
can be loaded 
depending on source 
program content 

,---------------------------, 
I STORAGE & REGISTERS I 
I ALLOCATION STAGE 

I 
I 
I 

I 
I 

t--___ -OPTIM IZE 
options specified 

L _______________________ _ 

I 
I 
I 
I 
I 

_ ---1 

,---------------------------, 
I FINAL ASSEMBLY STAGE I 

----..-~ ·Phase loaded 

L _____________ _ 

depending on source 
program content 

One of more listing 
option specified 

Compiler diagnostics generated I _________ ----.I 

compilation 14 ___________________ .-. 

end routine 

interrupt 
handling 
routine 

1--- -- - - -- - - - - - - -- -- ----l 
I IDIAGNOSTICS STAG~ I 

: I 
I I 

DUMP option specified I 

compilation ~------_---_>------------------' 

I 
I 
I end routine 

_______________ .J 
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APPENDIX D CREATION AND USAGE OF DATA AREAS 

RESIDENT TRANSIENT HANDLED ON TEXT PAGES HANDLED ON 
DICTIONARY PAGES 

A 

CON- COMM. PROCESSING MAIN SECONDARY TEXT DIAG. 
TROL AREA PHASE TEXT STREAM OR AND 
PHASE STRM. MISCELLANEOUS TABLES ERROR 

MSGS. 

PREPROCESSOR STAGE 

AA R W PHASE BA • R W (W) 
48 CHAR/BCD SF 1 
PREPROCESSOR 

AA R W PHA~ECA • R W R W (W) R W R W 8 
COMPILE-TIME SF 2 1 3 4 
PREPROCESSOR 

AA R W PHASE CE • R W R W R R 
PREPROC.DIAGN· 21 5 1 4 
MSG. EDITOR 

SYNTAX ANALYSIS STAGE 

AA R W PHASE EA R W R W (W) 
SYNTAX ANAL YSIS T1 6 
- PASS 1 

c AA R W PHASE EE R W R W (W) 
SYNTAX ANALYSIS T1 7 
- PASS 2 & 

AA R W PHASE EI •• R W (W) 

SYNTAX ANALYSIS T1 7 
- PASS 3 & 

DICTIONARY BUILD STAGE 
",' .. :: ::::.::;.:;., .. )::~::;:;:.:::.:: . .;:.::':":: .: .... 

:i 
. :':': . 

/.:\,.- . 
::::::;.: 

.. ', , . . .... '.:.;.: :':::': 
.,.:.:::,:" .... ", . '.:~::\~::: ::: ;}::::'::: ;:,::::::::'::::': 

D AA R W PHASE GA R R R W (W) W W W 
EXPLICIT T1 7 8 
DECLARATIONS & @ 

AA R W PHASE GI R R R W (W) R W R W R W 
CONTEXTUAL T1 7 8 
DECLARATIONS & @ 

AA R W PHASE GE R W R W (W) R W R W R W 
DECLARATION 7 9 8 
EXPRESSIONS & @ 

AA R W PHASE GM R W R R (W) R W R W R W 
IMPLICIT T1 9 8 

E 
DECLARATIONS & @ 

EXPRESSION ANALYSIS AND TEXT FORMATTING STAGE 

W AA R W PHASE IA R W (WI R R 
MERGE DECLA- T1 
RATION EXPS. 

AA R W PHASE 10 R W \W) R W R W 
MATCHING OF T1 
DATA-AGG. ARGS. 

AA R W PHASE IE R W (W) R R R 
AGGREGATE T1 

F EXPANSION 
AA R W PHA~E II R W (W) R W R 

EXP. ANALYSIS & T2 
TEXT FORMATTING 

STATEMENT PROCESSING STAGE - PART 1 

AA R W PHASE IK • R R W (WI R W R R 
ATTRIBUTES & T2 10 
X-REF. LISTING 

AA R W PHASEKA •• R W (WI R W R 
IF STATEMENT T2 

G PROCESSING • 
AA R W PHASE 1M •• R W (WI R W R W 

LANGUAGE T2 
COMMUN ICA nON 

AA R W PHASE IQ •• R W (WI R W R W 
ARRAY & STRUC- T2 
TU_RE MA~ING 

AA R W PHASE KE •• R W (WI R R 
SUBSCRIPT T2 
PROCESSING 

AA R W PHA~~ lSI •• R W (W, 
H DO STATEMENT T2 

PROCESSING 
AA R W PHA~E KI R W (WI R R R 

SYST. INTERFACE T2 
STMT. PROCESSING 

AA R W et:l6S~ ISL •• R W (WI R W R R W 
OPEN, CLOSE, & T2 
FIL.E nJ:(,,1 ,..c: 

AA R W eH6:i~ IS.M •• R w (WI R R R W 
RECORD 1/0 STMT T2 

A PROCESSING 

AA R W PHA~E Kg •• R W (W) R R W 
STREAM 1/0 STMT T2 
PROCESSING 

AA R W PHASE KV R w (W) R R 
SPECIAL CASE T2 

[I'" l, 

QbOBAL QPTIMIZATIQN ~TAG~ 
-'.,. 

AA IR W IPHASE OA '1 R I 11 n IR 
w 

EXTRN. OF_ ~~IAS T2 



E I (IMPLICIT I Tl I LLJ I ts I I I I I DECLARATIONS @ 

EXPRESSION ANALYSIS AND TEXT FORMATTING STAGE 

W AA R W PHASE IA R W (W) R R 
MERGE DECLA- T1 
RATION EXPS. 

AA R W PHASE 10 R W (W) R w R W 
MATCHING OF Tl 
DATA-AGG. ARGS. 

AA R W PHASE IE R W (W) R R R 
AGGREGATE T1 

F EXPANSION 

AA R W PHA~E II R W (W) R W R 
EXP. ANALYSIS Be T2 
TEXT FORMATTING 

STATEMENT PROCESSING STAGE - PART 1 

AA R W PHASE IK • R R W (WI R W R R 
A TTR I BUTES Be T2 10 
X·REF. LISTING 

AA R W PHASEKA •• R W (WI R W R 
IF STATEMENT T2 

G I PROCESSING • 
AA R W PHASE 1M .* R W (WI R W R W 

LANGUAGE T2 
COMMUNICATION 

AA R W PHASE IQ •• R W (WI R W R W 
ARRAY Be STRUC· T2 
TURE MAPPING 

AA R W PHASE KE •• R w (WI R R 
SUBSCRIPT T2 
PROCESSING 

AA R W PHA~E ~I 
.. R W (W 

H 00 STATEMENT T2 
PROCESSING 

AA R W PHA~E IS! R w (WI R R R 
SYST. INTERFACE T2 
STMT. P ROCESSI NG 

AA R W et:t6~E ~L •• R W (W) R W R R W 
OPEN, CLOSE, Be T2 
FIl.E nFr.1 N~ 

AA R W eHA5E IS.M .. R W (W) R R R W 
RECORD 1/0 STMT T2 
PROCESSING N 

A 

AA R W PHA~E Kg •• R W (W) R R W 
STREAM 1/0 STMT T2 
PROCESSING 

AA R W PHASE KV R W (W) R R 
SPECIAL CASE T2 
PROCESSI NG_ 

QLOBAL OPTIMIZATION STAGE 

AA R W PHA5E Q~ • R (W) R W R W 
EXTRN. OF ALIAS T2 

8 Be CAl.l -- Col 

AA R W PHA5~ QE • R w (W) R R W 
EXTRN. OF VBLS- T2 
USAGE Be FLO INF 

AA R W PHASE 01 • R W (W) R R W 
LOOP T2 
ANALYSIS 

AA R W PHASE OM • R W R W (W) R R 
TEXT T2 11 
OPTIMIZATION 

e STATEMENT PROCESSING STAGE - PART 2 

AA R W PHASE KK R W (W) D R W 
BIF AND PSV T2 
PROCESSING 

AA R W PHASE OC •• R W (W) R W 
STRING HANDLING T2 
OPTNS. - PART 1 

AA R W PHASE OX •• R W (W) R R R W 
STRING HANDLING T2 
OPTNS. - PART 2 

AA R W PHASE KX R W (W) R W 
D DATA T2 CIt 

CONVFHSIIJNS 

STORAGE AND REGISTERS ALLOCATION STAGE 

AA R W PHASE PC A W W W (W) R R W R W 
SYMBOL TABLE T2 13 1 :2~ 
RE~OLUTION @ ~it 

AA R W PHA~E PA R W R W R W W (WI R W: .. 
., ...... 

R W 
CONSTANTS T2 13 14 1~1 

ANALYSIS @ ~it 

AA R W PHASE PE R W W (W) R W R W 
E STORAGE 13 15 1"1 .I.. 

ALLOCATION @ Be 
AA R W PHASE PI R W R W R (WI R R 

ADDRESSING OF T2 13 16 15 1"1 .I.. 

STORAGE @ Be 

AA R W PHASE 01 A W R (WI R 
OPTIMIZED T2 16 12 ...... - l'll 

AA R W PHASE QA R W R W (W) 
REGISTER T2 17 12 
ALLOCATION 

F AA R W PHASE OE • R W 
ELiMTION OF UN· T2 12 
NEC. STGE. OPS. 

FINAL ASSEMBLY STAGE 

AA R W PHASE SA R W A R W 
OBJECT CODE EC R1 GENRTN. - PASS 1 

AA R W PHASE SO R W R R 
OBJECT CODE EC 12 
- - - -- - ~ -- -



- -

D AA R W PHASE OM . R W rn R 
TEXT T2 11 
OPTIMIZATION 

c STATEMENT PROCESSING STAGE - PART 2 

AA R W PHASE KK R W (W) D R W 
BIF AND PSV T2 
PROCESSING 

AA R W PHASE OC •• R W (W) R W 
STRING HANDLING T2 
OPTNS. - PART 1 

AA R W PHASE OX •• R W (W) R R R W 
STRING HANDLING T2 
OPTNS. - PART 2 

AA R W PHASE KX R W (W) R W 
D DATA T2 

lCO"'~KS INS 

STORAGE AND REGISTERS ALLOCATION STAGE 

AA R W PHASE PC R W W W (W) R R W R W 
SYMBOL TABLE T2 13 12 
RESOLUTION @ at 

AA R W PHA~E PA R W R W R W W (W) R W, ::':::::::"::'" R W 
CONSTANTS T2 13 14 12 
ANALYSIS @ & ::::: 

AA R W IPHASE PE R W W (W) R W R W 
E STORAGE 13 15 12 

ALLOCATION @ & 
AA R W PHA~E PI R W R W R (W) R R 

ADDRESSING OF T2 13 16 15 12 
STORAGE @ & 

AA R W PHASE 01 R W R (W) R 
OPTIMIZED T2 16 12 
4 NU 

AA R W PHASE QA R W R W (W) 
REGISTER T2 17 12 
ALLOCATION 

F AA R W PHASE OE • R W ... 
ELIMTION OF UN- T2 12 
NEC. STGE. OPS. 

FINAL ASSEMBLY STAGE 

AA R W D~AC~ SA R W R R W 
OBJECT CODE EC 12 
GENRTN. - PASS 1 

AA R W PHASE SO R W R R 
OBJECT CODE EC 12 
GEN RTN - PASS 2 

AA R W DL.tASE SO •• R W R R 
nR 1~r,T CODE EC 12 
l:.it:NH IN. - PASS 4 

AA R W PHASE SC •• R W R 
OBJECT CODE EC 12 
GENRTN. - PASS 5 

AA R W PHASE SK R W W R (W) R W R W 
LABEL EC 18 12 

H RESOLUTION @ 

AA R W PHASE ~I R W W W R IR (W) R R W R W 
OBJECT MODU LE EC 19 20 18 12 
ASSEMBLY & @ 

AA R W PHASE SM • R W R R R (W) R R R R 
OBJECT MODULE EC 19 20 12 
LISTINGS & 

DIAGNOSTICS STAGE 

A AA R PHA~~ !J8 R w R 
N 

DIAGNOSTIC- 21 
&U:(,'(,'A,f::C EDITOR 

~ 

-.....-~ ----.... -m 
• = Optional phase, depending on compiler options . 
•• = Optional phase, depending on source program content. 

B R = Read w 
W = Write 
& = Second text stream, chained from X2STRM in XCOMM. 
@ = Scratch pages, reference in XSCRCH in XCOMM. 
1 = Preprocessor Diagnostic and Error Message Stream. 
2 = Preprocessor Internal Format Text. 

• 3 = Preprocessor IVB Dictionary. 
4 = Preprocessor General Dictionary. 
5 = Preprocessor Sorted Message Stream. 
6 = Read-in Area. 
7 = Dictionary Text File. 
8 = Hash Table and Default Directory. 

c 9 = Declarations Expressions File. 
10 = Cross Reference Tables. 
11 = Subscript-list Sort Page. 
12 = Pseudo Constants Pool. 
13 = Constants Relocation and Base Numbers I nformation Page. 
14 = Constant Descriptor Tables. 

• 15 = Block Structure Information Page. 
16 = Addressing and Temporary Storage Information. 
17 = Register Usage Table. 
18 = Label Table. 
19 = I nternal Representation of Object Module. 
20 = Static CSECT (Adcons) Information. 

D 21 = Diagnostic Message Sort Page. ell 

Text Formats in Maih Text Stream (Output from Phose) 

SF = Source Format. 

• T1 = Type 1 Text. 
T2 = Type 2 Text. 
EC = Extended Code. 
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