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I. INTRODUCTION

A. Historw

The compiler denerator swstem» known as XPL» was develored
during the mid to late 1960’s as an aid to students of comriler
design and individuals interested in creatindg formal lansuage
translators or comruter rrodramming landuadge comrilers [1]. The
rresent XPL sustem consists of several inderendent Program
modules! a drammar analwsis rprogram (ANALYZER)s used to convert a
formal landuade srecified in Backus—Naur Form (BNF) into
acceptable swntax tables for the XPL comrilery the XPL comriler
(XCOM)y» 8 sindle rass table-driven suntax directed translator
which creates executable machine languade instructions for the IBM
360/370 series of computer sustemss) an ASSEMBLY languase
submonitor (XPLSM)» ‘desisned to load the comriled obdect
instructions into the main comruter memorw and Fprovide auxiliarw
services such as inrut/outrut interface to the orerating sustemi a
character-strind comrression module (COMPACTIFY)s a run~time
subroutiner used to rearrande character strings into contiguous
memory locations and reallocate unused memors srace for future
character-strind manirulations’ andy finallys a rrototure
comriler (SKELETON)» which maw be used as a8 foundation for the

creation of a user tailored comriler.

All modules which comprise the XPL suwstem are written in the
languade XPL» with the excertion of the submonitor as was
Ppreviously noted. The language XPL is a PL/I ture landuade
designed srecificallw for the Purrose of creating comrilers. Even

though the lansuage does not contain all the facilities of the




PL/I landuadey there are added features not available in PL/I to

facilitate the creation of landuade comrilers.

The theory of landuade desidgn and the XPL sustem is discussed
in dgreat detail in the text "A COMPILER GENERATOR®. It is
strondly suddested that the reader of this rerort refer to the XPL
texty in rarticular charters six thru tens to g3in a3 dreater

arpreciation of the XPL languadge and obtain a3 better understanding

of the theorwy and sractices outlined in this rerort.

B. Limitations

The XPL sustem is a3 very efficient and useable desidgn and
imrlementation aid. Howeversy the comriler imroses several
restrictions and lacks certain facilities which limit the oversall

flexability of the camriler denerator sustem.

The restrictions which should be evaluated are!l

1. The "SUBSTR" function is not allowed to be used as the

tardet of an assignment.

20 Nedative values maw not be used as ster variables in

DO-loors.

3. Character-string variables maw share descrirtors and

inadvertent modification of shared strings is rossible.

4, Predefinition of reserved word abbreviations is not
automatically surrlied (i.e. DCL is not an abbreviation for

DECLARE) .
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The added facilities which should become a rart of the XPL

system are?

1. External modules and an external module librarwy to
eliminate the need to comrile built-in functions and run-time

routines along with the comrilation of a8 user module.

2. An external data ture (such as PL/I EXTERNAL and FORTRAN

LABELED COMMON) .,

3. PL/1 ture data structures and arraus of structures.

C. Problem

The maJdor function aof this eroblem rerort is to attemrt to
eliminate most of the limitstions stated in the rrevious section
and rroduce a3 new version of the XPL comriler denerator sustem
which is more versatile and even 3 more valuable tool to rersons

interested in languade desidn and comriler construction.

The srecific obdectives of this eroblem rerort are as

follows?

1. Creation of IBM linkadge editable obJdect modules.

2 Provide a vehicle for external rrogram modules and data

variables.

3. Creation of a3 subroutine librarwy of XPL swstem modules.

4, Provide a3 solution to the character~string assignment

anomaly.

S s ——————
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D. Solution

After 3 comrlete and exhaustive examination of the XFL

comriler XCOMy it was determined that the obJectives of this

rrodect rerort could be attained.

Creation of the ESDs TXT» RLDy and END records recuired bw
the IBM LINKAGE EDITOR is done after 3ll obdect code is rroduced
bw XCOM. This minor second rass of the comriler is done to ensure
the rresent code generation technicue is not modifiedy therebuw

reducing the rossibilitwy of creating erroneous obJdect code. f

External rrodram modules and data variables are imrlemented
throush the wuse of a3 rseudo swntax in condunction with the label
rrocessing software of the XCOM comriler. The mechanism is
triddered bw the identification of the srecial rurrose labels

"COMMONS!"y "EXTERNAL!®» and °"PUBLIC:".

The extended data variable erocessing is invoked when the h

rseudo label "COMMON:!" is detected rreceding a DNECLARE statement.

When a data variable assumes the attribute of commons it becomes

global to 811 modules in which it is declared as common and

follows the rules dgoverning "Score of Variables" within the XPL

languade.

The label "EXTERNAL:!"» preceding a3 rrocedure definitions will
}~ identify the entrw roint and formal rarameter list of a8 erocedure

f to be referenced within the rresent moduler but has been comriled
rreviously and is assumed to be resident in the XPL sustem librarwu

I or a user module librarw.
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If an XPL procedure is rreceded bw the label "PUBLIC:!"y it
is comriled as 3 dlobal entrwy which maw be invoked bw anw module

which contains an external definition of the rrocedure name.

Figures 1.1 and 1.2 contain two rrodgram sedgments which
exemrlify the use of the rseudo lasbels commony externaly and

rublic.

The string assidnment rroblem is solved bw forcing a new cory
of a character-strind within the assigrment rortion of the XPL
"SYNTHESIZE®* routine. Since this modification is also reauired
when °"COMMON® character-strindgs are referencedr the additional XFL

statements to include a3ll character—strindgs is minimal.

These modifications will rrovide a8 number of advantades to
the wuser of the XPL comriler denerator sustem. The theorw behind
the external and rublic attributes will &allow the caracitw of
"Plug Comratible" software modules within the rrogramming sustem.

If an individual is not comrletely satisfied with the rerformance

of 8 module (i.e. SCANNERy RECOGNIZERs ERROR routiness etceseedy it
will be rpassible to redesidn only the routine in cuestion without

the need to recomrile 3ll modules within the sustem.

The use of °*COMMON® data variables will &allow inter-module g

communication and maw be used to reduce the overhead involved in

rarameter rassind.

The character-string modification» althougsh recuiring added |

overhead at program execution timer will eliminate the annowindg

possibility of modifwing several strinds when only one was

intended to be chanded.

-
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/% EXAMPLE OF COMMON DATA VARIABLES AND

THE DEFINITION AND USE OF AN EXTERNAL PROCEDURE

DECLARE (I»J»K) FIXEDS? /% INTERNAL DEFINITION X/
DECLARE Z BIT(1)3

COMMONS DECLARE A BIT(1)3 /% "COMMON" DECLARATION
COMMON: DECLARE B FIXED»

(CyDsE) BIT(16)»

F(10) CHARACTER$

/% THE FOLLOWING PROCEDURE IS AN EXAMPLE OF AN EXTERNAL

X/

X/

DEFINITION OF AN ENTRY POINT (*REFERENCE DEFINITION®).

EXTERNAL?! PGMA! PROCEDURE (X»Y»Z) FIXEDj
DECLARE (X»Y»Z) FIXED?
END FGMAS

.
.

I = J + PGMA(ZyByF(K)) - Kj#
/% THE ABOVE LINE OF CODE IS AN EXAMFLE OF AN
"EXTERNAL®" FUNCTION REFERENCE X/

*
*

EOF /% END OF THE EXAMPLE MODULE X/

Figure 1.1 XPL Prodgram Examrle using COMMON and EXTERNAL

x/

1
!
!
!
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/% EXAMPLE OF COMMON DATA VARIABLES AND
THE DEFINITION AND USE OF A "PUBLIC* FROCEDURE X/

DECLARE X FIXEDj /% INTERNAL DECLARATION X/
COMMON! DECLARE B FIXEDS? /% *"COMMON® DECLARATION %/

COMMON?! DECLARE D BIT(16)>»
F(5) CHARACTER?

PUBLIC: PGMA! PROCEDURE (P1yF2yF3) FIXEDjS
DECLARE P1 BIT(1)»

P2 FIXED,
P3 CHARACTER #

*
.

IF P1 THEN
X = LENGTH(F(P2)) /7 B - D}

ELSE
X = LENGTH(F(P2-1)) X B + DJ

*
.

.

RETURN (X — LENGTH(P3) + 2)3}
*

*

END PGMAS

EOF /% END OF EXAMPLE PROGRAM X/

Figure 1.2 XPL Prodgram Examrle using COMMON and PUBLIC




E. Programming Practices and Prodect Restrictions

Two imrortant assumptions were made rrior to initiating this
FrroJect. One concerns the underluing rhilosorhy that the XPL
sustem» excert for the submonitor» is written comrletelws in the
language XPL. This rhilosorhw has been maintained and all
modifications to XPL modules are imrlemented wusing the XPL

landuadge. The second assumption» which 2also concerns the XFPL

landuadey is that no modification to the XPL semantic drammar
would be made. Since 3 verw dgood discussion of the XPL language
is contained in the text ®A COMPILER GENERATOR'» it was felt the
XPL 1landuage should remain as described in the text, and this
rerort used as a surrlementarws document for individuals interested
in develorindg comrilers using the extended carabilities outlined

herein.

e
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II. Pseudo Suntax to Provide Extended Carabilities

The imerlementation of version IV of the XPL comriler XCOM» to
Pprovide the extended carabilitwy of external rrodgram modules and

common data variables roses three distinct recuirements!

1. How will the user identifw to XCOM» given that the XPL
dgrammar will not be modified» that an extended carabilitu

is to be invoked.

2, UWhat is reaquired bw the IBM Linkage Editor to identifw

and rprocess variables with extended attributes.

3. What additional Fprocessing must be rerformed bws the XPL
comriler when a variable with extended carabilits is defined

and referenced.

This charter deals with a8 discussion of each of these

recuirements.

A. Suntax Identification

All labels within the XPL landuade are defined bw the sindle
BNF production "<LABEL DEFINITION> $!= <IDENTIFIER:> ! * [1]» which
means that when an identifier is followed bw a colon» the
identifier assumes the attribute of a label. This rule erovides
the maJor ‘"hook®' into the XPL version III grammar to rrovide the

facility for external rrogram modules and commor data variables.

Through @ minor modification to the label rrocessing rortion

of the XCOM rprocedure "SYNTHESIZE® and use of the global variable

‘ESDTYPE®*y the identification of external modules and common data

———— e B e T —
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variables is accomrlished. The rrocessing of labels in version IV

of XCOM rroceedes in the following manner!

1. If the lendth of an identifier is dreater than 8

charactersy the identifier is entered into the sumbol table
as a3 label and no further rrocessing is rerformed (the

length of the londgest rseudo variable is 8 characters).

2, If the identifier is °"PUBLIC®s "EXTERNAL®y or *COMMON®»
the g€lobal variable ESDTYPE is set to 1+2y0r § resrectivelus

and the rpseudo label is not entered into the sumbol tasble.

3., If the identifier does not match ang of the rseudo
labelsy the identifier is entered into the sumbol table as a

l1abel and the variable ESDTYPE is not referenced.,

Since a3ll statements within the XPL landuade maw be rreceded
by any number of labelsy and the varisble ESDTYPE is not reset

until the XCOM rarsing mechanism “"reduces' 38 statement into a

statement 1lists the variable ESDTYPE will contain 3 value to
identifw if an extended ortion is to be invoked during the
processing of the next XPL statement. This feature allows the
imrlementation of the extended carabilites of the version IV xcom

comriler.




B. Linkade Editor Recuirements.

The version IV XCOM comriler uses the IBM linkade editor as
the vehicle resronsible for combining external obdect modules into
a sindle load module and rroviding address resolution of the
external and common variables. It is» thereforer necessarw for
XCOM to suprly the Linkade Editor with the rrorer ESD information

to facilitate sroduction of correct and comrlete load modules [2].

The scalar "SYESDTYPE" has been added to the XCOM version III
sumbol table variables which will contain the Linkade Editor “ESD
ture". This variable is set to the value contained in ESDTYPE
when an identifier is entered into the sumbol table during the

rrocessing of a "Declaration Statement® or "Procedure Definition".

The variable SYESDTYPE serves two rurrosess One being in the
creation of the Linkade Editor ESD records» and the othery as a

method of identifwing to the XCOM sunthesis rrocedures that
additional erocessing must be rerformed. Both of these rurroses

will be discussed in greater detail later in this rerort.

—y e avle
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C. Definition and Referencindg Processing

The techniaue outlined above to invoke an extended carabilitu
and identifw a variable which is to assume an extended attribute
is a verw minor rortion of the rrocessing reequired to rrovide the .
facility of external rrodram modules and common data variables.
The processing reauiredy by XCOM» for definition and accessing of
these variables is much more comrlicated and will be discussed

here. The reader is encourased to refer to fidures 1.1 and 1.2

which contain the actual XPL statements used to identifw the

I extended carabilities.
4 Definition of COMMON Variables

All data variables which are to assume the attribute "COMMON®
must be defined in a2 *Declaration Statement" which was rreceded bw
the rseudo label *COMMON?!*. This will cause the variable ESDTYPE
to be set to "05" and be recodgnized within the XCOM storade
allocation procedure "ALLOCATE®. Allocation of storade for common

variables rproceeds as follows!?

1. Force the data rointer (DF) of the mext available storade

location to a3 full word boundarws.

2., Determine the amount of storade to be allocated derendins

on the ture and dimension of the variable (i.e. FIXED data

variables reauire 4 bwtes of storage for each occurrence of

the variable).

3. Reserve one word of storadge to contain the relocated

absolute address of the common variable.




4, Determine the address of the word reserved in base and
displacement form and rlace these values into the sumbol

table as the address of the variable (SYBASE and SYDISP).

S. Set the sumbol table variable "SYLEN" to the number of

butes to be allocated bw the Linkage Editor for the common

variable.

6. Set the sumbol table variable "SYRLDADDR" to the data

rointer of the word to contain the absolute address of the

variable.

It should be noted that a variable with the common attribute
requires only one word of storade in the defining modules for the
absolute address of the variable. The actual storade for the
common variable will be allocated bw the Linkadge Editor and Loader
b prior to execution of the user rrodgram. Alsor a3 character-string
variable will not reauire & descrirtor value in the defining

module’s descrirtor arraw. Howeverr» the common character-string
] will be allocated a descrirtor arraw of its own (this will be

discussed in the next section).

Definition of EXTERNAL Modules

An external module entry roint and rarameter list is

identified when the rseudo 1label "EXTERNAL!" prreceds the XPL

definition of a eprocedure. The defining of 3 rrocedure in this
manner can be called a "reference definition" because the rurrose

is to define to the XCOM comriler that @ module which has been

comriled externally will be referenced within the rresent module

- e
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via @ call or function reference.

The definition of an external wmodule requires srecial
eraocessing of the rarameter list and the actual module call. The

rrocessing of the rarameter list is as follows?
1. Enter the rparameter identifier into the sumbol table.

2. Allocate one word in the data area of the main module
which will contain the value of the rarameter referenced via

call or function reference.

3. Set the sumbol table variable SYESDTYPE to hexadecimal
*OF"* (note! a3 hexadecimal constant is defined as a numeric
value enclosed in auotes. This notation will be used
extensivelw in this rerort.) to inhibit further asllocation
Frocessing during declaration of the variable. When the
ALLOCATE procedure detects an "OF" in SYESDTYPE» the variable
SYESDTYPE is set to zero and no other rrocessing is

rerformed.
The rrocessing of the external module rroceeds as follows?

1. After all initizlization rrocessing has been comrleted bw
the rrocedure PROC_START» the rrocedure "BUILD_EXTERNAL_.CALL"
is called. The following sters are rerformed by the

procedure BUILD_EXTERNAL.CALL.

2, Allocate a data word to contain the rresent value of the

'gtring base redister® (redgister 13).

3., Store the contents of redister 13 into the data word.

A et o
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4, Allocate 18 data words to be used a3s the linkadge "save

area'.

S. Load redgister 13 with the address of the save area.

6. Allocate a data word which will contain the absolute

relocated address of the external entrw roint.

7. Store the data rointer to the above word in the sumbol
table variable SYRLDADDR which corresronds to the rrocedure

name (PROCMARK - 1).

8. Load register 15 (the entru roint redister) with the

value contained in the word allocated in ster 6.

9. Load redgister zero with the address of the first
rarameter. (note! This address roints to the word which

contains the value of the rarametery not the address.)

10, Emit a3 Branch and Link instruction with redister 15 as
the entry roint redister and redister 14 as the return

register.

11, Load redgister 13 with the string base address saved in

ster 3.

12, Emit the code for an uncondition return from the
*reference definition® module to the instruction following

the call or function reference.
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Definition of PUBLIC Procedures

A procedure which is to assume the attribute of PUBLIC or
‘defining definition® is identified bw the rseudo label "PUBLIC!"
rreceding a rrocedure definition and the variable ESDTYPE set to
*01°*. This will tridder XCOM rrocessing which will save 311 of
the callers redisters into the callers save areay load the
relocated working redisters for the moduler and store the address

of the rarameter list for later use.

The definition of the rarameter list identifiers is rrocessed

in the followindg manner!

1. Enter the rarameter identifier into the sumbol table.

‘2. Set the sumbol table variable SYESDTYPE to "OE" to
indicate to the ALLOCATE srocedure that a8 rublic rfrocedure
rarameter has been declared and a rarameter value must be

loaded into the location of the variable.

After a3ll initialization Frrocessing has been accomrlished by
the PROC.START procedurer the °*BUILD_PROLOGUE® srocedure is called

to comrlete the entrw initiaslization as outlined below?

1. Set the srodgram rointer (FP) to a full word boundrs,

2, Set the sumbol table variables SYBASE and SYDISP to the

address of the procedure (PP from ster 1).

3. Emit code to branch around the rublic rprocedure name and

address of the data area for the moduler using redister 15 as

the prosram base redgister.
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4, Store the entruy roint namer radded to 7 characterss and

Preceded by its lendgth into the rrogram area.

S. Set the sumbol table variable SYRLDADDR to the current
value of the prodgram raointer (PP)y then increment the PP four

butes (the relocated address of the data CSECT will be rlaced

here by the Linkadge Editor and Loader).

&. Store the casllers redisters into the save area addressed

by redister 13,

7. Load redister 11y the data base redistery with the value

contained at the address allocated in ster S5y using redister

15 as the prodram base redister.,

8. Load the relocated data and rrodram base redisters for
this module from the data arear» using redgister 11 as the base

redister.

?. Store the save area address redister (redister 13) into

this module‘s save area (butes 4-7).

10, Load and store the.address of this module’s save area

into the cailer’s save area (bwtes 8-11).

11. Load redisters 13 thru 15 from this module’s redister

relocation area (BASEDATA + S52).
12, Reserve one data word for the rarameter address.

13. Set the variable PARMLOC to the data rointer of the

rarameter address save area.

-
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If the declarations for the rarameters immediatelw follow the
Frrocedure definition» the code to load the rarameter values from
the erParameter area into the data area will arrear followind the

rrocedure initialization code.
Referencing COMMON Variables

The technicue used bw the XPL language +to manirulate dats
variables is to 1load the data into an accumulator redister
(redister 1-3)y rerform the recuired erocessing» andy if the
variable arrears on the left of an assidgnments store the value
from an accumulator redister into the data area. The sumbol table
variables SYBASE and SYDISP contain the address of the dats
variable in base/disrlacement form. If the variable does not have
an ESDTYPE of "05"sy the data maw be accessed directlu from the
data area. Howeverr when the variable has the attribute COMMON
(SYESDTYPE = *"05")y the address of the data must first be loaded
into a scratch redister (redister 14) from the data area srecified
bw SYBASE and SYDISP. The actual data is then loaded or storedy

usingd the scratch redister as the base redister for the variable.

Indexing of arraws does not Fpresent anw srecial rrocessing
recuirements because 3all accessing to and from the data area is
done wusing IBM “Redgister to Indexed Storade"” (RX) ture
instructions and all array subscrirts are contained in an index
redister, If the variable is not subscrirted or the subscrirt of

zero is srecifiedy» the index redister is cleared to zero.

The referencinsg of common character—-strings presents 3

srecial reauirement because of the waw character-strings are

E T Tp——
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Pprocessed by the XPL comrilery in denerals and the srecific
imrlementation of character-strinds in version IV of XCOM. Before
discussind the srecial rrocessind recuired for character-string
manirulation in version IV» an overview of the deneral

character-string Frocessing will be rresented.

Imrlementation of character-strings is done using
character-string descrirtors and 3 loosels allocated area of
comrputer memory for the storade of the character-strindg. The
descrirtors are located in a fixed contiduous area of memory
addressed by the "string base redister'" (redgister 13) and contain
the current address and lendgth of a rarticular character-strind.
The address rortion of the descrirtor is the absolute address
where the strind is located in the "free strindg area". Alsoy if
the length and address are zerasr the strind is considered to be a

null or unallocated strindg.

Since version III of XCOM does not surrort external rrodgram
modules or common data variablesy there is onlw one descrirtor
list for 311 character-strings and one free string area. When a
string is accessedy the sumbol table variables SYBASE and SYDISP
contain the address of the strind descrirtorr which is loaded into
an accumulators rrocessedr and a new descrirtor value maw rerlace
a Frrevious descrirtor if the oreration of assignment or

concatination are rerformed.

The free string area in memorw is comracted from time to time
for the rpurrose of reallocating rreviously used and now unused

rortions of memorwry to allow further string orerations which

reauire srace in the free string area. The version III

i i, i ki
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comractification rrocedure “COMPACTIFY" is desidgned to Frrocess
only one strind area’ This srocedure required considerable
modification for the version IV imrlentation of the XPL sustem»

which allows ans number of string areas.

Version IV of the XPL comrilery XCOMy will rrovide the
carability to access character-strinds in 3 number of common or
main module strindg areas., The srecific imrlementation reauires
that each strind area contain its own string descrirtor list and
free string area. The descrirtor 1list contains al1 of the
information rertaining to the strind area. This information is
contained in 3 5 word ( 20 bute) descrirtor rreamble which is
located at the start of each string descrirtor list and uses 5

string descrirtors. Figure 2,1 defines the contents of the

descrirstor rreamble.

Character-strindgs are referenced in two wass in the version
IV XPL comrilery derendindg on whether or not the character-string

is defined as a common variable,

When a character—-string is referencedr and has the attribute
COMMONs the string descrirtor is loaded from the descrirtor asrea
for that strind in &8 similar manner as was discussed above
concerning arithmetic variables. One additional ster must be
rerformed when accessing a common string descrirtors After the
address of the string descrirtor is loaded into the scratch
redister (redgister 14), the area allocated to the string rreamble
must be added to ensure that the correct descrirtor will be

accessed, This is done bw insertingd an offset of 20 butes into

the disrlacement rportion of the RX ture load or store instruction




WORD/BYTE

0/ 0-3

1/ 4-7

2/ 8-11

3 / 12-15

4 / 16-19

18.1

CONTENTS

The °*LOWER_BOUND®* of the free string areas
used to ortimize the rrocedure XPLPACK

Absolute address of the next available bute
in the free string area (FREEPOINT).

Absolute address of the first available

bute in the free string area after the string
descrirtors and constant character—-strings
are allocated (FREEBASE).

Absolute address of the last bute available
in the free string area (FREELIMIT).

The number of strindg descrirtors allocated
to this strind area.

Fidgure 2.1 String Descrirtor Preamble
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used to access the common strind descrirtor. Since this offset is
alreadw accounted for when establishindg the descrirtor base for
strings which are rart of the main moduler it is not recuired to
add the 20-bute offset when accessing strind descrirtors without

the common attribute.

Referencing External Modules

The actual invoking of an external module via a3 call
statement or function reference is auite simrle within the version
IV imrlementation of external modules. It is simrle because no
srecial processing is reauired for the rarameter rassingd or
module linkade. All srecial processind recuired to access the
external module is contained within the external ‘"reference
module®y so when an externsl module is invokeds the inrut
rarameters are "stuffed® into rarameter locations defined in the
*reference module®* and an actual call (branch and 1link) is
executed which causes the °"reference module® to be entered.

It is within the "reference module®r as was discussed in the
section concerning the definition of an external moduler where all
srecial rprocessing occurs. Thereforer an external entry maw be
invoked at manw different locations within a Frodgrams but the code
reauired to rrovide the rarameter and call linkade arrears only

once within the "external reference" module.

el G e b e o e g 0 s —
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III. Creation of the Linkade Editor file "SYSLIN®

As was mentioned in the introduction to this rerort, 8 mador
obJective of the rrodect is to create an obJect deck which is
accertable as inrut to the IBM Linkage Editor. Along with
producing the linkade editor TXT records from the machine landuade
instructions eroduced by the XCOM comrilery it is necessarw to
rroduce ESD records to identify the CSECTs (control sections) for
the main obJect rrodram and external variables. Alsor» RLD records
are rproduced to ensure rFrrorer addressing of redister values»
strind descrirtorss and addresses of externally referenced modules

and common data variables.

Charter II contained an exrlicit discussion of how the
external modules and common data variables are identified and
accessed, This charter will exrlain how the linkade editor
records are produced from the information rrovided bw the XPL

comriler.

In deneraly the Linkade Editor obJdect inrut filer "SYSLIN® is
produced after all statements in the wuser’s sprodsram have been

comriled without severe compilation errors.

If severe errors are detected during the comrilation process»
3 messade is written to the list file "SYSPRINT" indicating that
severe errors have been detected and the creation of the SYSLIN
file will not be attemrted. If no severe error were encountered»
the Linkade Editor records are rroduced in the following order!
ESDy TXT» RLD» and END» for the main rrosram CSECTs. When the

comriler detectes that a8 common character-string has been

Fo—
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declaredy a3 serarate set of ESDy TXTy» RLDy and END records are

rroduced for each common character~string defined.

The Linkadge Editor records are written to the data set
"SYSPUNCH" which is exrlicitly defined as the XCOM file
"OUTPUT(2)* C11. Each record contains 80 butes of information and
the records are blocked 10 records rer block. The DI statements
used by the comriler and link sters of the XPL JCL rrocedures (see

arrendix Al - A3) are as follows!

//SYSPUNCH DD DSN=&&LOADSET,DISP=(MODsFASS) yUNIT=SYSDAY
// SPACE=(800y (200,100)) y DCB=(RECFM=FBy BLKSIZE=800y LRECL=80)

//SYSLIN DD DSN=&S&LOADSET»DISP=(0OLDyDELETE)
A. ESD Records.

Four tures of ESD records are produced bw the XCOM rrocedure
*PUNCH-ESD" . The 8D (section definition) records identifw the
three maJor CSECTs of anw module comriled (rrodramr datar» and
strings)., The LD (label definition) records identifws module entru
Points which have the attribute PUBLIC. The ER (external
reference) records identifw module entrs roints which have the
attribute EXTERNAL. The CM (common) records identifu the data

variables which have the attribute COMMON.

Each ESD sub-record reauires 16 butes of information and
these records are pracked three sub-records rer 80 bute SYSLIN
record. The format of!thchSD sub-record is contained in fidgure

3.1,




ESD Record Format?

Position

13-14

15-16

1 17-72
73-80

ESD Entry Format?

: Relative
Position

1-8

10-12

i3
14-16

Fidure 3.1

)
|
}
!
|
!

21.1

Contents
.02.

ESD
Srace

Bute Count — number of butes of
data in rositions 17-72

Srace

ESD~id of the first non-LD ture
entryy sprace if all entries are LD

ESD entries (See below)

Srace or desck~id and seauence
number

Contents

Name of ESD entry radded to 8
characters

ESD ture
*00" = SDy "01" = LDy
*02* = ERy "05" = CHM

Relative address of an
SD or LD tuwre ESD entru

Srace

Lendgth of control section for

ESD tures *00* and *"05*y ESD-id
of Prodgram CSECT for ESD twres
*01*y or Srace for "02" ESD tures

ESD Record Format
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The three SD records contain the name of the rrodramr datar
and string CSECTs which is taken from the first “PUBLIC*
definition of an entrw or the fixed name "XPLMAIN". If the rpublic
name is used and is less than 7 characters» the name is radded to
a8 length of 7 characters with a3ll blanks rerlaced bw asterisks»
and the number 1,2 or 3 is arrended. For examrler if the first
definition of a Public entru was the name "FGMA"» then the CSECTs
for the Frodgrams datar and strind areas would be identified as
*PGMAXXX1 " » "PGMAXXX2" » and *PGMAXXX3" , This is done to
differentiate the modules when the Linkade Editor °"MAP" and °*XREF"

ortions are invoked.

After the three ESD sub~-records have been rroduced for the
above CSECTss the dlobal variable ‘ESDID" is set to foursy the

ESD-identifier of the next non-label ESD item to be rroduced.

The information to eproduce the LDy ERy and CM ESD sub-records
is contained in the sumbol table variables SYT (name)y SYESDTYFE
(ture)r» SYLEN (lendgth)» and the rair SYBASE and SYDISF (address).
Thereforer to create the ESD entries for a variable with extended
carabilityy it is necessarwy to rerform 3 serial search of the
symbol table 1looking for non-zero values in the variable
SYESDTYPE. When this variable does contain an ESD ture
identifiery» the sumbol table rointer to this entrw is rlaced into
the arraw "CASESTACK®" and saved for rrocessing of the RLD records.
This is done to errevent a second serial search of the sumbol
table. After the sumbol table rointer is savedr the entrws is

rrocessed in one of the three methods described below.
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If the variable SYESDTYPE contains the value "01* (LD or
PUBLIC definition of an entrw roint)» an ESD sub~record is created
containing the following information from the swumbol table entru?
namer ESD-turer address of the identifier» and the ESD-id of the
prodram CSECT. The global variable ESDID will not be incremented

for this label definition entrw because the Linkage Editor does

not recognize ESD-id’s for LD ture entries.

If the variable SYESDTYPE contain the value "02" (ER or
EXTERNAL definition of an entry roint)» the ESD sub-record will be
created with the namey ESD-turer a3 zero value for the address» and
blanks in the fourth field, The dglobal variable ESDID is inserted
into the sumbol table variable *SYTCO®" which will be referenced

during the creation of RLD records. The wvariable ESDTYFE will

then be incremented.

A SYESDTYPE of "05" identifies a3 CM Linkadge Editor ESD-ture
for a variable with the attribute COMMON. The ESD sub-record will
contain the following information! names ESD-turer zeror and the
length of the variable from SYLEN. As was done for an ER
sub-records the ESDID is stored into the variable SYTCO and then
incremented. Alsor if the variable is a character-string common
variabler the sumbol table rointer is saved in the arraw *FIXCADR®
to be used duringd the creation of the srecial CSECT for common

character-strings.

To simrlify the creation of ESD recordsy a8 specialized
rrocedure was develored to enter each ESD sub-~record into the 80

bute ESD outrut record.
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When each ESD sub-record is to be createds the rrocedure
"OUTPUT.ESD* is called and receives the four rortions of
information reauired for each ESD sub-record. The OUTPUT.ESD
rrocedure will ensure that the sub-record is rlaced into the array
"RINARY®* in the correct rositions and that when three sub-records

have been createdy the ESD record is written to the SYSPUNCH dats

set.

After all sumbol table entries have been examined and all ESD
sub~-records have been created 3 final check is made to ensure ang

partial records in the arraw BINARY are written to SYSPUNCH.

B, TXT Records

The Linkade Editor TXT records for the erogramr» datay and
character—-string CSECTs are #rroduced buw the XCOM rFrocedure
"PUNCH_.TXT®", The records are produced in ESD-id order starting

with the prodram CSECT. The format of the TXT record is contained

in fidgure 3.2,

The rprocedure PUNCH_.TXT is sgenevalized to build the three
CSECTs from the three XCOM work files *FILE1"y "FILE2"y and
*FILE3*y which contain the machine landuade instructions
(Program)y dats area (data)r» and character-string constants
(strings). The only excertion is that the character-strindg
descrirtor arraw "DESC®" is rroduced prior to the creation of TXT
records for the constant strindgs. The method of producing each

TXT CSECT can be summarized as follows!

1. Initialize the variable "BASEADDR" to the address of the
binary arraw "CODE®. BASEADDR will contain the absolute

S B i A A S i B




24.1
TXT Record Format!
Position Contents
1 02"
2-4 TXT
S Srace
6-8 Oridgin addres of this E
TXT record
9-10 Srace i
11-12 Bute count - number of butes of

data in rositions 17-72

13-14 Srace
15-16 ESD-id for this text CSECT *
17-72 Text for Prodrams Datar or
String CSECT
73-80 Srace or deck-id and secuence
number

Fidgure 3.2 TXT Record Format
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memory address of the first bwte of information to be moved

to the TXT work area in the arraw BINARY.

2. Initialize the variable *TXT_-LIM®" to reflect the maximum
number of bwtes which can be moved from the arraw CODE before
the next block of information must be read from one of the

work files.

3. Set the variables "TXT.ORG" and °*TXT_END" to the relative

bounds of the TXT CSECT beind created.

4, Set the variables ESDID and "FILE.ID" to their resrective

values (e.d. Prodram = 1).

5. Set the oridgin address and ESD-id into the arras BINARY.

6+ Rereat sters 8 thru 11 until 3l1 butes of text have been

transferred to 8 TXT record.

7. If any TXT butes remain in the arrag BINARYs write

the rartial TXT record to the SYSPUNCH data set.

8., If the address of the current bwte to be moved from the
CODE arraw to the arraw BINARY is ecual to the value
contained in the variable TXT_LIM» then read in the next
block of data from the work file corresronding to the value
in FILE_IDy reset the variable BASEADDR to roint to the start
of the CODE arrawy and urdate the variable TXT.LIM to reflect

a8 new limit value.

9. If the limit has been reached for the arraw BINARY»

then write the TXT record to the data set SYSPUNCH and
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§ urdate the area in the arraw BINARY to reflect the current

I g origin address of the next TXT record to be rroduced.

10. Move one bute of text from the CODE arraw to the arraw
BINARY usindg the °*COREBYTE®" function as addressed bw the

variable BASEADDR (°"BINARY(BINPTR) = COREBYTE(BASEADDR)#").

11. Increment the subscrirt for the arraw BINARY ("BINPTR")

and the address of the next bute in the arraw CODE

(BASEADDR) .

A minor modification to the above rprocedure is reauired when

creating the character—-string CSECT (CSECT 3).

During the comrilation of 311 XFL rrodgrams by XCOM»
i character-string constants are rrocessed bw allocating 3 word in
the descrirtor arras *DESC* which contains the length and relative
offset into the constant string work area. Since both descrirtors
and character—-strindgds are contained within the same CSECT and the
method of string comraction recuires that all strindg descrirtors
immediatelw rreced the constant strinds in contiduous memory
locationsy it is necessars to create the character-string CSECT bw
building TXT records containing the descrirtors followed buw the
character-string constants. The descrirtor TXT recaords are
created by settind the variable BASEADDR to the base address of

the arraw DESCy and do not read information from a work filer» but

instead» move data from the descrirtor arraw into the arraw
BINARY. This was done to rreclude modification to the DO-loor

f which moves the data from a3 location addressed bw the variable

BASEADDR into the arraw BINARY.
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When the character-string constant TXT records are created,
the relative oridin address is set to the end of the descrirtors
which were allocated during the rresent comrilation. The reader
is encouraded to reference Arrendix 6 for the actual XPL

statements reeuired to build these records.

C. RLD Records

The Linkade Editor RLD records are denerated for three
rurroses! Relocation of the base address registers for each
Pprodram modules relocation of character-string descrirtorsy andsy
the relocation of external entry roint addresses and the base

address of each common data variasble.

The XCOM procedure °*PUNCH_RLD® was included in the version IV
XPL swustem for the srecific rurrose of creating the RLD records.
Similar to the sub-rrocedure used to create ESD recordss the
sub-rrocedure "OUTPUT_RLD®" rrovides the same services. The format

of the Linkade Editor RLD records can be found in figure 3.3.

The rrocess of relocations rertaining to the version IV XPL
sustem» is rerformed to ensure that all relative address constants
(ADCONs) and addresses of external variables (VCONs)r» which are
referenced during the execution of an XPL rrogramy but are unknown
during comprilationr are resolved to absolute memorwy addresses.
The actual relocation eprocess is rerformed bw the IBM Linkade
Editor and Loaders based on the RLD records rroduced bu XCOM»
prior to and during the "loading® of the XPL prodram into comruter

memory.

T ——— et o A e Tk




RLD Record Format!?
Position
1
2-4
5-10

11-12

13-16

17-72

73-80
RLD Entrs Format!?
Position

1-2

Flags Bute Format!
Position (Bit)

0-3

Figure 3.3

27.1

Contents
02"

RLD
Srace

Bute Count - number of butes of
data in rositions 17-72

Srace
RLD Entries (See below)

Srace or deck-id and secuence #

Contents

Relocation Pointer - ESD-id of
LD» ERy or CM ESD entru

Position Pointer — ESD-id of
SDh ESD entrw

Flad Bute (See below)

Relative address within the
"Position Fointer" CSECT

Contents

Flag ture -
0000 - non branch (ADCON) t
0001 - branch (VCON)

Lendgth Srecifier -
10 - 3 butes
11 - 4 butes

Direction bit -
0 - positive
1 - nedative

Ture of next RLD entrw -
0 - different R and F ptr’s
1 - same R and P rointers

RLD Record Format
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The information needed by the Linkade Editor and Loaders and
Prrovided bw XCOM» to relocate anw ADCON or VCON is?

1. A relocation rointer (R.PTR)y uwhich is the ESD-id of the

CSECT whose address is unknown at comrilation (VCON)» or must

be added to 3 known relative location (ADCON).

2, A rposition rointer (P_.PTR)y which is the ESD-id of a

CSECT which contains the ADCON or VCON.

3, The relative location (offset) of the ADCON or VCON

within the CSECT identified bw the F_PTR. This is the area
which will be modified by the Linkade Editor and Loader and
will receive the asbsolute address of the CSECT identified bw

the R-PTR.

4, A "FLAG" buwte to indicate to the Linkade Editor the
number of butes to be modified, the ture of relocations the
direction of relocations and if the R_-FTR and P_.FTRs from a
Pprevious RLD sub-record are to be reused to relocate a given

offset.

Within everwy XPL prodgramr» 16 words in the data area are
reserved to contain the relocated redister values (ADCONs) which

are loaded iz\fhe~§esgqnins of each PUBLIC or main entrw roint of

the module. Relocation of the\\gata base redisters (redisters

4-11)y the rrodram base redister (reQIEIE?\iag, the strind base

redgister (redgister 13)y the address of the\:;I?TEs\XEEPACK and
\

XPLMON (register 14 and 15) is rerformed through the use of “RLQ\\

records.




The absolute address of the character-string CSECT is added

to 3ll non-zero descrirtor locations (including the rreamble) to
ensure addressability of character-string constants and the
variables in the rreamble reauired bw the rrocedure XPLPACK.- This
is a8 mador modification to the version III XCOM» which relocated
all string descrirtors through the use of a8 run—-time built-in
Frocedure after initial rrodram load. This relocation routiners
which was onlu executed once at each module initializationy has

been eliminated.

The absolute addresses of 3ll externally defined entrs roints
and common data variablesy are relocated as VCONs within the dats

CSECT.

The absolute address of the data CSECT is relocated into the
prodram CSECT for each entry roint defined as FUBLIC and at the
bedinning of each rrodram module. This is done so base redisters
relocated into the fixed locations of the data CSECT maw be loaded

to establish overall addressabilitw of the srodgram module.

D. The END Record

When all of the ESDy TXTy and RLD records have been createdy
the final END record is written to the data set SYSPUNCH. This
record contains the ESD-id of the rrodram CSECT and the relative

address of the initial entrwy which is zero (see fidgure 3.4).
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END Record Format!
Position
1
2-4
5
6-8
9-14
15
16-80

29.1

Contents

02

END

Srace

Relative entrw address
Srace

ESD-id of the Prodram CSECT

Srace

Fidure 3.4 END record Format
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E. Srecial Processing of Common Character-strindgds

The deneral nature in which all character-strinds are
rrocessed bu the XPL version IV string comraction routine XPLPACK
and the processing of null character-strinds reauires that each
common character-string area to be created as a serarate Linkade
Editor CSECT. Therefores each common character-strinds either a

arras or single character-stringy must have its own set of ESD»

TXT» RLDy» and END records.

The ESD record identifies the common character—-string

variable as a8 CSECT (SL ture) to the Linkade Editore.

The TXT records initialize the rreamble and strind descrirtor

values., The rpreamble values for FREEPOINT, FREEBASEy FREELIMIT,
and the number of descrirtars are created in their relative
address form. Alsos 3ll actual string descrirtor locations are
initizlized to =zero to indicate that thes are null string

descrirtors.

RLD records are created to relocate the rreamble addresses as

required by the XPLPACK =rocedure.

The END record terminates the set and rerforms no other

function.

— s s
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IV, Summarwy of Modifications to the Version III XPL Sustem

The srevious charters have attemrted to exrlain the two mador
changes to the version III XPL comriler denerator sustem. The
carability of external rrodram modules and common data variables
was discussed in charter II» and the creation of the records
necessary to pProduce a linkade editable obdect deck was outlined
in charter III. The Purrose of this charter is to review the

additional modifications to the version III XPL sustem.

A. Redister Assignment

Fidure 4.1 comrares the redister assignment conventions used

by both the version III and version IV XCOM comrilers.

The version IV convention is used in an asttemrt to bring the
XPL suystem into closer unitys with the IBM convention of using
redister 15 as the entrwy roint redister» redister 14 as the return

redistery and redister 13 as the save area redister [31].

The redister convention which makes version Iv still
different from the accerted IBM convention is noted bw XCCM’s use
of redister 0 as the rarameter address redister versus the IBEM
standard of redister 1. Alsor XCOM continues to use redister 3 as
the function value return redgistery unlike IBM. Howeverr» XCOM
has imrlementedy in version IV» the IBM rolicw of returning the

*return code® to the oreratindg swstem in redgister 15.

s T e




31.1
REGISTER USAGE
VERSION III VERSION IV
0 Scratch Sceratch
1-3 Accumulators Accumulators
4-11 Data Rase Data Base
12 Return FProgram Base
13 String Base String Base and
Save Area
14 Prodram Base Return
15 Submonitor Prodram Linkade

entry roint

Fidgure 4.1 Redgister Assidgnment Comrarison

G e e ——————
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Since both XCOM version III and IV rass parameters "bs value®
and not °"buw address"y it is felt the use of redister 0 as the
rarameter address redister is accertable and will allow future
chandes to the XCOM compiler to use redister 1 for addressesy

thereby ensuring downward and lateral comratibilitu.

B, Calling and Linkage Conventions

The version III XCOM comrilery by not providing the facility
for external erodram modulesy does not recuire the comrlicated

linkage technicue reauired in the version IV comriler.

The calling conventiony excert for external srodram modules,
is basically the same between both versions. Howevers the linkade

convention between EXTERNAL and PUBLIC modules is comrletelw new.

Each definition of an EXTERNAL madule reauires a
corresronding definition of an entrs defined as PUBLIC with an
identical name [4]. The linkade between the entries follows the
IBM calling convention verw closelw. The calling module (defined
as EXTERNAL) must provide an 18 word linkage save area with
redister 13 containing the address of this area. When the
external module (defined as PUBLIC) is invokeds the callers
redisters are saved in the save arear and its own redisters are
loaded from the ‘"static" data area as rart of the entry
initialization [5]. Prior to returning to the calling moduler all

of the caller’s redisters are restored.




Ce Accessing Common data

The techniaue for defining and referencing data variables
which rossess the attribute COMMON was discussed in detail in
Charter II. Howeverr since this carabilitw is 8 mador enhancement

in the version IV XPL comrilerr the method deserves summars here.

All common data variables are contained within their own
control section (CSECT) . If the variable is not 3
character-strindy the Linkade Editor will rrovide the storade for
the variabley via rrocessing of the COMMON (CM) ESD entriesr and
if & character-string is declared with the attribute COMMONs XCOM
will denerate a8 epreinitialized CSECT for the variable. The
address of the external CSECT will be relocated into the data
CSECT and referenced by the sumbol table variables SYBASE and
SYDISP. The accessing of 3 common data item reauires two RX-ture
load or store instructionsé the first to load the absolute address
of the variable into a scratch redistery and the second to rerform

the orerations of load or store.

One caution must be made concernindg common data variables
declared as numeric (BIT and FIXED)y and that is! any numeric
common variable declared will be wuninitialized at Program
execution. This is very imrortanty because XCOM will
preinitialize a3ll internal data variables to binary zero at
comrilation. The Linkade Editor will not rrovide this servicer

and users should be wary of initial values in & area declared

COMMON .
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D. Character-string Allocationy Manirulations and Comraction

The methods emrloved to allocater modifwy and comrress
character-strings » both internal and common have been redesigned
significantly in the version IV XCOM comriler. This section will

identify each of the chandes in detail.
Character—-string Allocation

The allecation rolicwy of the version IV XPL comriler attemrts
to provide each character-strind CSECT with sufficient free string
area to both conserve main computer storadge and ensure that

unnhecessary string comraction will not occur.

There are two bases for string allocation? If the
character-string being defined is rart of the main rrodram segment
(not common)y the free strind srea will be alloted 192 butes for
each strindg declared. If the character-strind is defined as
COMMONy on the other handy the free strindg area will receive 128

butes of memory for each occurrence of the strind,

The reason for this allocation rolicy is that all
character-string manirulations which recuires intermediate results
(e.d. concatination)» will be rerformed using string srace in the
main efrogram sedment. Thereforer the rossibilitu of time
consuming string comraction is dreater within the string area
alloted to the main sedment., Alsor the allocatind of & larder
area in the main sedment will reduce comraction time because the
collection of unused string srace will be rerformed using a "minor
collection® (rartial) aldorithm rather than the alternative "mador

collection® (comrlete strind reordanization) algorithm.

S
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Character—-string Manirlation

The maJor difference between the version III and version IV
XCOM comrpilersy in the area of string manirulationy concerns the

method of satring assignment.

The technicue imrlemented in version III is to assidgn string
descrirtors to variables and allow sharing of the data in the
string free srace. This method is very efficient during the
execution of the XPL rrodgram ( 4 butes of core are manirulated
versus the actual number of butes in the string). However» the
sharind of a8 single string srace does cause one verw serious
Problem to the uninitiated user of the XPL comriler. This is the
string assidnment anomalw first mentioned in the introduction to

this rerort.

The string assignment and modification rroblem is described»
by examrley in figure 4.2. As wou can seey four variables were
affected when the user modified on bute in the string "B". The
real eproblem is when efrodram lodgic is designed exrecting the
variables "A"» "C"y» and "D" to contain the string as it arreared
at the time of the assidnment. It is rossible to srend
considerable time attemrting to determine whw the rrodram is not

functioning rprorerly when the data is thought to be correct.

The anomalw has been corrected in the rresent version of the

XPL comriler bw forcing a string-move into a serarate area of the
free string srpace for each variable which receives a3 string
descrirtory excert for the OUTPUT rseudo-variable. Therfores the

assignment rerformed in the figure 4.2 examrle would cause three
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Contents of the descrirtors and associated string area
before modification!?

. Variable Descrirtor Contents f
: A *00000000" Null 7
B *0S5010EA4" ABCDEF
C *00000000"* Null
D *0A010EBO" 12345%ABCDE

XPL statements which modifw the strindgs!?

AyByC = D}

BTYE(ByS) = ‘ ‘}
Contents of the descrirtors and associated strindg area
after the modification!?
All Descrirtors = "0AO10EBO"

String Contents = 12345 ABCDE

Figure 4.2 Character-strindg Anomaly
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identical cories of the string to be deneratedy one for each

variable on the left of the assignment orerator.

The string move rroblem was not the onlw reason for creating
unicue cories of strings. Assidnindg stringds to and from common
character-string areas also requires srecial string movement.
This is done so 3ll string descrirtors will reference addresses
within its associated free string srace. The string comraction
routines XPLPACKy also reauires that all descrirtors address an
area between the values contained in the string rreamble variables

FREEBASE and FREELIMIT.

Since string movement during comraction is done wusing the
addresses contained in the descrirtorsy if the address was not
within the areas statedy unreliable and rrobablwy disastrous
results would occur. Thereforey to ensure rrorer function of this

rrocedurey all assidnments to or from 2 common character—-strings

alond with character-strings referenced as rarameters to or from
external modules are coried to the receivindg free strind area and
the descrretors are modified to reflect the address within this

area.

Character-String Comepaction

The enhancement in the current XPL sustem to allow anw number

of character-string areasy made it necessarw to modifw the XPL
version III character-string comepaction module "COMPACTIFY" to
becon® a deneralized routine carable of compressing anwy free

string srace.
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The critical addresses needed by the version IV comraction
routines XPLPACKs are contained in the descrirtor arraw for each
strind area defineds both common and internal. When it has been
determined that string comepaction is reeuired (FREEPOINT >=
FREELIMIT)» The XPLPACK rublic rrocedure is called with redister 0O

containing the base address of the string area requiring

comPression.

The XPLPACK routiner when activatedy will load the redister 0
value into redister 4 prior to the string comraction rrocess.
This is éerformedr because the variable *DESCRIPTOR" will be
referenced to obtain the recuired addressy and is rredefined in
the XCOM sumbol table with the SYBASE variasble initialized to

redgister 4.

During the rrocess of string comractiony the variables
LOWER_BOUND» FREEPOINTy FREEBASE, FREELIMIT» and NDESCRIFT will be
referenced and are eaquated (using LITERALLYs) to refer +to the

values in the rreamble of the arraw DESCRIPTOR (see arrendix A4).

E. XPL Submonitor

Within the version III XPL swystems the submonitor rerformed a
maJor function. It was resronsible for allocating and
deallocating memorws for the XPL rprodram before and after rrosiram
execution’ loading the actual XPL Prodramr datar and string areas
into memorw (the Linkadge Editor was not used)$ rrovide the initial
and final interface between the XPL rrodram and the orerating
swstemy along with being the onlw interface between the XPL

Pprogram and the IBM data manadement "access methods" (BSAM and

Y e 4 S B




QSAM). Alsor the submonitor rprovided the linkadge between the user

rrodram and the "TRACE® facilitw.

The submonitor was the outer shell or 1limiting boundarw to

% the XPL prodrames even to the extent that an XPL srogram could onlu |

be executed bw invoking the submonitor via the "PGM=XPLSM"
rarameter on the JCL EXEC statement and referencind the user’s

rrodram as 3 data set for inerut to the submonitor ("FROGRAM").

The present submonitor has chandged considerablsy both in 5

function and rurrose.

The submonitor no longer rerforms the storade manadgement and
program loading roll. This is now provided bw the Linkade Editor. E
The entire module has been modified to interface with the XFL
prodram as an externallw referenced module to rrovide services
1 which cannot be rerformed bu the user rrodram with anv dedree of

efficiency (Ineput/Outrut).

The interface with the execution trace facilityw has been
removedy unfortunatelw. This was done because the TRACE routine
reauires that redister 15 alwaws contain the address of the

submonitor’s entrw addressy which can not be rrovided with the

version IV imrlementation of external modules.
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V. Conclusion

A. Recommendations for Further Work

The enhancements provided bw this #erodect extend the
versatility of the XPL comriler denerator sustemr» but additional
modification should be rerformed to remove the limitations
identified in <the introduction to this rerort. Srecificallsy
providing the "SUBSTR®" rseudo-variable as the target of an
assignments and the creation of data ‘“structures" need to be

included.

Furthermores the followindg recommendationses concerning the
sresent imrlementation of the XCOM comrilery recuire additional

analusis.,

One limitation» in the area of comman data variabless is the
restriction that anw variable declared with the attribute
"COMMON®"y maw not be initialized at comrile-time. The reason isy
that all linkadge editor CSECTs are created st the end of the
comrilations and the initislization of common variables would
reauire a serarate CSECT (as is done with common
character-strinds). Thereforer a3 rroblem arises as to the storade
of initial values wuntil the CSECTS are denerated:. Saving these
values in memorw is out of the aeuestiony and storing the values in
@ work file (FILE2 or FILE3) would rresent considerable difficultwu
during creation of the TXT record for the data and string CSECTs
by attemrting to "sort out® which area within the files belong to

which CSECT.
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A reasonable solution would be to modifw the XPL submonitor
to accert another work file (FILE4)» which would contain the
initial values. Alsoy additional rrocedures (similar to the
string file handling Frrocedures "EMITCHAR" and "GETSTRINGS") would
be needed within XCOM. If this technique were imrlementeds the
relative lower and urrer bounds of the initial values in the work
file could be contained in the sumbol table. Another alternative
maw be to create the initial value CSECTs during the comrilation
PTOCESS . This solution would alleviate the "FILE4" recuirement.
Howeversy careful modification of the XCOM rrocedure "SETINIT®" and
additional rrocedures to create the different tures of common

! CSECTs would be reauired (i.e. BIT(8)y BIT(14)y FIXEDy CHARACTER).

Another area which deserves attentions is within the
rrocedure "PUNCH_TXT®"s where the data is moved from the work arrau

E "CODE®* to the arraw "HINARY".

The sresent techniaue moves one bute for each iteration of a
DO-loor. Within the loor are two IF statements which are

tested at each iteration. This is rather inefficient.

A more efficient technicue» would be to create a
character-string descrirtor addressing the arraw CODEr which
contains the data to be moved. It would then be rossible to use

the ‘"SUBSTR" function to move the maximum number of butes

allowable ( 56 butes ) into the TXT record area in BRINRCDy which

is alreadw defined as a character-string through declaration.

One should be cautionedr howevery that the maximum size of a

character-string is 256 buwtes and the size of the arraw CODE is

XPLMON ~ XPL VERSION IV SUBMONITOR A5S-S5
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rresently 3600 butes. The address within the descrirtor rointing
to the CODE arrayw would reauire modification for each 256 butes

moved from this area.

Since the "TRACE®" facilitw has been lost in the version IV
imrlementation: 8 viable rerlacement should be offered. A
suddestion is to incorrorater into the XPL submonitory the
carabilitwy to take a3 "SNAP®' dumr during the execution of the XFL
Frrodgramy 3along with including the recuired interface within the
analusis rprocedures of XCOM. Theny even though 3 run—-time
execution trace is not rrovidedy a dumr of the working registersy
selected area of the rrodramr» and the status of the external data

sets maw be obtained.

The last recommendation concerns the structure of the XPL
compiler itself. The eresent version of XCOM should not be
referred to as the version IV comriler (rerhars version III 1/2)y
because the comriler has not been recomriled using itself.
Thereforey it is still a product of t he version III comriler and
can not use any of the extended facilities which the version IV

comriler Produces.

The XCOM comriler should be recomriled buts before it is» &
careful analusis should be rerformed to determine which Frocedures
are to comerise the external modules in the new structure» and

what data variables are to become common.
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B. Advice to the Users of the XPL Sustem

The XPL comriler dgenerator sustem is @ verw reliable series
of prodram modules. With the excertion of one trivial "bud®s, the
XCOM comriler usedy during this rrodJect» to generate the version
IV XCOM has produced totallus error free obdect code. Horefullys
the version IV XCOM comriler will maintain this standard for
correctness. The wuser of either sustem should be confident that

the comriler will eproduce accertable obdect code.

The onlw other advice to the users of the XPL swustem» is to
remind them that XPL is not & rrogramming landuade one is
Frrobablwy accustomed to. If one is verw knowleddgeable of FL/I» it
should be remembered that XFL is not PL/Iy and Just because XPL
does not "act® like PL/I does not mean there is a bud in the XPL
compiler, If wou take » little time to understand what the XPL
language is attempting to accomrlishy wou will benefit in two
waus$ Firsty wou will learn another imrlementation of a

rrogramming landuade andy the task of creating "wour®" comriler

will be a3 more rleasurable and rewarding exrerience.
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XPLXC -~ XCOM COMPILE PROCEDURE

//XPLXC PROC C=140

//XPL EXEC PGM=XPLSMsREGION=8C.K

//STEPLIB DD DSN=SYS3.LINKLIB3» DISP=SHR

//SYSPRINT DD SYSOUT=A

//PROGRAM DD DSN=8SYS1 . XCOMsUNIT=SYSDA»VOL=SER=PGMLIB/
// DISP=SHR

//FILE1 DD UNIT=SYSDA»SPACE=(TRK» (40510) »RLSE)
//FILE2 DD UNIT=(SYSDA»SEP=(FILE1)),»

/7/ SPACE=(TRK» (40+10) »RLSE)

//FILE3 DD UNIT=SYSDA»SPACE=(TRK» (40+10) »RLSE)
//SYSPUNCH DD DSN=22L0OADSET»DISP=(MOD,PASS) ¢

// SPACE=(800y (2005100) ) » DCB=(RECFM=FBy LRECL=80+BLKSIZE=800) »
// UNIT=(SYSDA»SEP=(FILE1,»FILE2))

//SYSIN DD DDNAME=SOURCE

// PEND
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XPLXCL - XCOM COMPILE AND LINK PROCEDURE A2-1

//XPLXCL PROC C=140yL=96

//7XPL EXEC PGM=XPLSMsREGION=8C.K

//STEPLIB DD DSN=8SYS3 . LINKLIB3» DISP=SHR

//SYSPRINT DD SYSOUT=A

//PROGRAM DD DSN=8YS1 . XCOM» UNIT=SYSDA» VOL=SER=PGML IB»

/7 DISP=SHR

//FILE1 DD UNIT=SYSDA»SPACE=(TRK»y (40y10) yRLSE)

//FILE2 DD UNIT=(SYSDA»SEP=(FILE1))»

/77 SPACE=(TRK» (40+10) yRLSE)

//FILE3 DD UNIT=SYSDA»SPACE=(TRK» (40910) yRLSE)

//SYSPUNCH DD DSN=2ELOADSET » DISP=(MODyPASS) »

/7 SPACE=(800+ (200y100)) » DCB=(RECFM=FB» LRECL=80yBLKSIZE=800) »

/7 UNIT=(SYSDA»SEP=(FILE1,FILE2))

//SYSIN DD DDNAME=S0OURCE

//LKED EXEC PGM=IEWL y PARM="LISTyLET’ yREGION=8L .K»

/7 COND=(0sNE» XPL)

//SYSPRINT DD SYSOUT=A

//SYSLIN DD DSN=%&LOADSETyDISP=(0OLD,DELETE)

// DD DDNAME=0BJECT

//SYSLMOD DD DSN=82GOSET(GO) rUNIT=SYSDAs SPACE=(1024y(50+20+1))»
/7 DISP=(MOD»PASS)

//SYSLIB DD DSN=8YS81 . XPLLIByDISP=SHRyUNIT=SYSDAs»VOL=SER=PGNMLIB
//8YSUT1 DD DSN=8SYSUT1 yUNIT=(SYSDA,SEP=(SYSLIN»SYSLMOD))»

// SPACE=(1024, (50,20))
// PEND




|
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XPLXCLG -~ XCOM COMPILEs LINK AND GO PROCEDURE A3-1
//XPLXCLG PROC C=140+L=96+6=64
//XPL EXEC PGM=XPLSMyREGION=8C.K
//STEPLIB DD DSN=8SYS3.LINKLIB3,»DISP=SHR
//SYSPRINT DD SYSOUT=A
//PROGRAM DD DSN=8YS1 . XCOMrUNIT=SYSDA» VOL=SER=PGML. IB»
// DISP=SHR
//FILE1 DD UNIT=SYSDAs»SPACE=(TRK» (40,10) yRLSE)
//FILE2 DD UNIT=(SYSDA»SEP=(FILE1))y
// SPACE=(TRK» (40+10) »RLSE)
//FILE3 1}1] UNIT=SYSDAs»SPACE=(TRK»y (40,10) »RLSE)
//SYSPUNCH DD DSN=&&LOADSET » DISP=(MODyPASS) »
/7 SPACE=(800» (200y100) ) » DCB=(RECFM=FB LRECL=80,BLKSIZE=800) »
// UNIT=(SYSDAs»SEP=(FILE1,FILE2))
//SYSIN DD DDNAME=SOURCE
//LKED EXEC POM=IEWL yPARM=‘LISTYLET’ yREGION=8L .K?»
// COND=(0sNE» XPL)
//SYSPRINT DD SYSOUT=A
//SYSLIN DD DSN=82LOADSET» DISP=(0OLDy DELETE)
/7 DD DDNAME=0BJECT
//8YSLMOD DD DSN=8RGOSET(GO) rUNIT=SYSDA» SPACE=(10245 (50,20+1))»
/7 DISP=(MOD,PASS)
//SYSLIB DD DSN=SYS1 . XPLLIBsDISP=SHRsUNIT=SYSDA,VOL=SER=PGMLIB
//8YSUT1 DD DSN=8SYSUT1 UNIT=(SYSDAySEP=(SYSLINsSYSLMOD))»
// SPACE=(1024/y (50+,20))
//G0 EXEC PGM=%.LKED.SYSLMODy COND=( (OsNEvyXPL) » (4yLT+LKED))»
// REGION=8G.K
//SYSPRINT DD SYSOUT=A

// PEND
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XPLPACK - XPL VERSION IV COMPACTIFY A4-1

PUBLIC: XPLPACK!?
PROCEDURE §
DECLARE (I Jr Ky L» ND» TC» BC» DELTA) FIXED}
DECLARE DX_SIZE LITERALLY ‘500’ DX(DX.SIZE) BIT(16)}
DECLARE MASK FIXED INITIAL ("FFFFFF®*)», TRIED BIT(1)}

/7% SET UP VARIABLE NAMES TO LINK WITH THE REFPRESENTATIVE VALUES
IN THE PARTICULAR STRING’S PROLOGUE WHICH IS BEING PACKED X/

DECLARE LOWER-BOUND LITERALLY ‘DESCRIPTOR(O)‘#
DECLARE FREEPOINT LITERALLY ‘DESCRIPTOR(1)‘}
DECLARE FREEBASE LITERALLY ‘DESCRIPTOR(2)’}#
DECLARE FREELIMIT LITERALLY ‘DESCRIPTOR(3)‘}$
DECLARE NDESCRIPT LITERALLY ‘DESCRIPTOR(4)’}

1 A R T

/% NOW SET THE BASE OF THE ARRAY DESCRIPTOR WITH THE STRING BASE

VALUE FROM REG O INTO REG 4 ( SEE SYMBOL TABLE °"DESCRIFTOR" ) X/
CALL INLINE(®"18",4,0)7 /XLOAD R4 FROM RO %/

/% SET THE LOWER BOUND OF THE COLLECTABLE AREA X
IF LOWER-BOUND = 0 THEN LOWER_BOUND = FREERASE}$
DO TRIED = O TO 15
ND = ~-13
/% FIND THE COLLECTABLE DESCRIPTORS X/
DO I =5 TO NDESCRIPT-1%
IF (DESCRIPTOR(I) & MASK) »>= LOWER_BOUND THEN
DO#
ND = ND + 13
IF ND > DX_SIZE THEN :
DO¢ /% WE HAVE TOO MANY POTENTIALLY COLLECTABLE STRINGS x/ ’
OUTPUT = ‘% X X NOTICE FROM XPLPACK? DISASTROUS STRING OVE
RFLOW. JOB ABANDONED. X X X’}
CALL EXIT#
END3
DX(ND) = I;
END#

g~

END}
/% SORT IN ASCENDING ORDER %/
Ks L = ND}
DO WHILE K <= L3}
L = -2}
DO I =1 TO K#
L=1I-1j
IF (DESCRIPTOR(DX(L)) & MASK) > (DESCRIPTOR (DX(I)) & MASK) THEN
Do
J = DXC(L)Y§ DX(L) = DX(I)§ DX(I) = J}
K = L#
END#

A BV AR

T

END3$
END}
/% MOVE THE ACTIVE STRINGS DOWN %/
FREEPOINT = LOWER_-BOUND#
TCy DELTA = 0}
BC = 1} /% SETUP INITIAL CONDITION X/
DO I = 0 TO ND}
E J = DESCRIPTOR(DX(I))#

IF (J & MASK) - 1 > TC THEN

~rr———
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XPLPACK - XPL VERSION IV COMPACTIFY

DO}
IF DELTA > O THEN
DO K = BC TO TCj
COREBYTE(K-DELTA) = COREBYTE(K)$
END}
FREEPOINT = FREEPOINT + TC - BC + 13
BC = J & MASKj
DELTA = BC - FREEPOINT
END}
DESCRIPTOR (DX(I)) = J - DELTAj}
L = (J & MASK) + SHR(Jr» 24)j
IF TC < L THEN TC = L3
END$
DO K = BC TO TCj
COREBYTE(K~-DELTA) = COREBYTE(K)}$
END#
FREEFOINT = FREEPOINT + TC - BC + 135
IF SHL(FREELIMIT-FREEPOINT» 4) < FREELIMIT-FREEBRASE THEN
LOWER..BOUND = FREEBASE}

e e ot i e i 2 0
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ELSE
DO’
LOWER_BOUND = FREEPOINT;
RETURN$
END$
/% THE HOPE IS THAT WE WON‘T HAVE TO COLLECT ALL STRINGS EVERY TIME X/
END 3 /% OF THE DO TRIED LOOF x/
IF FREELIMIT-FREEPOINT < 2356 THEN
DO}
OUTPUT = ‘X% % X NOTICE FROM XPLPACK:? INSUFFICIENT STRING SPAC

E JOB ABANDONED. %X X X’}

CALL EXITj /% FORCE ABEND X%/
END#

END XPLPACK}#
EOF
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XPLMON ~ XPL VERSION IV SUBMONITOR AS-1
XMON TITLE ‘XPLSM SUBMONITOR FOR THE XPL COMPILER SYSTEM’
SPACE 2
13880000022 282382323323333333223328323332302000000000382828333223333333¢33233
% X
X X
X % |
X XPLMON  SUBMONITOR FOR THE XPL COMPILER GENERATOR SYSTEM X |
X s
X MODIFIED FOR VERSION IV OF THE XPL COMPILER *XCOM® 5
X |
X * ;
X % |
X DAVID B, WORTMAN %
X STANFORD UNIVERSITY X ,
X MARCH 1949 X ?
X *
X X
33388888 00000002022822832232333282833828880000000000¢00¢000800282228¢333383%%3333
EJECT
SPACE 1
200822228323 2823233233233233333332333328328323233232228232323232332323283222333283°3333333337
X X
x X
X X :
X DEFINE PARAMETRIC CONSTANTS FOR XPLSM X ;
X b 3 :
X X ;
1 KRRRRAKRARAKAR KRR AR KKK KKK KKK K oK 3K oK 3K oK KoK K KoK K KK KoK K oK KK KoK !
SPACE 1 g
GBLA S&INPUTS NUMBER OF INPUT FILES }
GBLA S0UTPUTS NUMBER OF OUTPUT FILES { ]
GBLA &FILES NUMBER OF DIRECT ACCESS FILES f
LCLA &I VARIABLE FOR ITERATION LOOPS i
SPACE S
I0PACK  CSECT
SPACE 2 W
RINPUTS SETA 3 INPUT(I)» I = 0r192s3
SPACE 1
20UTPUTS SETA 3 QUTPUT(I)y I = 0s1+2+3
SPACE 1
RFILES SETA 3 FILECIvX)y I = 192,3
SPACE 1
RRRRAARKARK AR AR AR KRR AR A AR AR KK AR KKK AR KRR AK KKK KKK KKK
|
|

FILEBYTS DETERMINES THE BLOCKSIZE FOR DIRECT ACCESS FILE
I/0. 1IT SHOULD BE EQUAL TO THE VALUE OF THE LITERAL
CONSTANT ‘DISKBYTES’ IN THE XCOM COMPILER FOR COMPILATION
TO WORK SUCCESSFULLY. THE VALUE OF FILEBYTS WHICH IS
ASSEMBLED IN MAY BE OVERIDDEN BY THE ‘FILE=NNNN’ PARAMETER
ON THE 0S/360 EXEC CARD.

L B R R R B X B X X N J
I I I I I I I I W I ¥ %

DEVICE ALLOWABLE RANGE SUGGESTED VALUE
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X X
X 2311 80 <= FILEBYTS <= 3624 3600 X
X X
X 2314 80 <= FILERBYTS <= 7294 7200 X
* X
X 2321 80 <= FILEBYTS <= 2000 2000 X
X X
X X
X LARGER VALUES MAY BE USED FOR FILEBYTS IF THE SUBMONITOR X
X IS REASSEMBLED WITH RECFM=FT SPECIFIED IN THE DCBS FOR X
¥ THE DIRECT ACCESS FILES. X
X
X %
AR AR AR AR AR KKK A KK AR KKK KKK AR KRHK AR KKK KK KKK KK KKK KK KKK K KKK XK Kok kK K

SPACE 2
FILEBYTS EQU 3600 2311 DISKS

SPACE 2

83 832303232343 3333232322¢3030200303 8303023333 3323232823332333333332333%3 83

X
* X
] BLKSIZE DEFAULT FOR SOME INPUT AND OUTPUT FILES. SEE THE X
X EXIT LIST HANDLING ROUTINE GENXT. SHOULD BE THE LARGEST X
3 MULTIPLE OF 80 THAT IS LESS THAN OR EQUAL TO FILEBYTS X
% X
SRR KRR AR R KKK KK KK KKK KKK KKK K KKK A KKK KK AR KKK KK KKK KKK KKK K
SPACE 2
IOFBYTS EQU 80X (FILEBYTS/80)
SPACE 2

KRR K KKK KK KK KK KK K KKK KKK KK KKK KK KKK KK KK KK KK KR KKK KRR KKK KK KKK KKK

x
* X
X DEFINE THE REGISTERS USED TO PASS PARAMETERS TO THE *
% SUBMONITOR FROM THE XPL PROGRAM X
% X
% X
RRERRROOK ORI RKRRKKK KK RKKK KKK
SPACE 2
SVCODE EQU 1 CODE INDICATING SERVICE REQUESTED
SPACE 1
PARMI  EQU 0 FIRST PARAMETER
SPACE 1
PARM2  EQU 2 SECOND PARAMETER
SPACE 2
RRERRROORER KRR KRR KKK KRR KRRRKR KKK
* X
x x
* DEFINE THE SERVICE CODES USED BY THE XPL PROGRAM TO X
x INDICATE SERVICE REQUESTS TO THE SUBMONITOR X
% X
% X
T T T e S e S R T P e T AR R RS S R TR
SPACE 3
GETC EQU 4 SEQUENTIAL INPUT
SPACE 1
PUTC EQU 8 SEQUENTIAL OQUTPUT

SPACE 1

AS-2
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XPLMON - XPL VERSION IV SUBMONITOR AS~3
TRC EQU 12 INITIATE TRACING
SPACE 1
UNTR EQU 16 TERMINATE TRACING
SPACE 1
EXDMP EQU 20 FORCE A CORE DUMFP :
SPACE 1 1
GTIME EQU 24 RETURN TIME AND DATE j
SPACE 1 :
RSVD1 EQU 28 (UNUSED) i
SPACE 1 :
RSUD2 EQU 32 CLOCK_TRAP (NOP IN XPLSM) i
SPACE 1
RSVD3 EQU 36 INTERRUPT_TRAP (NOP IN XPLSM) !
SPACE 1 |
RSVD4 EQU 40 MONITOR (NOP IN XPLSM) |
SPACE 1 |
RSVDS EQU 44 (UNUSED) |
SPACE 1 j
RSVDé EQU 48 (UNUSED) i
SPACE 1 :
SPACE 2 |
t*tttt*****t*#t*#***##*#t*******t******#*t**tt##**t*x**#xt*t***t#**#t*: |
. |
X GENERATE THE SERVICE CODES FOR DIRECT ACCESS FILE I/0 X g
% BASED ON THE NUMBER OF FILES AVAILABLE (&FILES) X ;
X X i
3 330880880888 8333228 8 8888823388 88883323000 83333288 8888721733200 888822228% |
SPACE 2 z
FILEORG EQU RSVD&6+4 ORIGIN FOR THE FILE SERVICE CODES i
SPACE 1 ,
&I SETA 1
+SC1 AIF (%I GT &FILES).SC2
RD&I EQU FILEORG+8%(%I-1) CODE FOR READING FILES&I
WRT&I EQU FILEORG+8%(%I-1)+4 CODE FOR WRITING FILESRI
&I SETA &I+1
AGD  .SC1
+SC2 ANOP
SPACE 2
ENDSERV EQU FILEORG+8%X(%I-1) 1ST UNUSED SERVICE CODE
SPACE 2
3 33323808888ttt ttttsottttt?setsssssssttttttssssetttttsesssststss
X X
x X
X DEFINE REGISTER USAGE X
X X
3 3302820880888 883232888888837328088232300¢083332808¢00¢¢2233330tttssssssseds
SPACE 2
RTN EQU 3 REGISTER CONTAINING COMPLETION
x CODE RETURNED BY THE PROGRAM
SPACE 1
EBR EQU 10 BASE REGISTER USED DURING
X INITIALIZATION
SPACE 1
CBR EQU 14 LINKAGE REGISTER USED FOR CALLS
x TO THE SUBMONITOR
SPACE 1

gobitone : it TR v e o T S e o v S T v W e Y e Y O T e,
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SELF EQU 15 REGISTER THAT ALWAYS CONTAINS
X THE ADDRESS OF THE SUBMONITOR
3 ENTRY POINT
SPACE 1
KKK KRR KK KK KKK KK K KK K K KK K AR KKK KKK KK K K K KKK KK K KK KK KK K K K KK K K oK K K Kk oK K
X X
X BIT CONSTANTS NEEDED FOR CONVERSING WITH 0S8/360 DCBS X
X X
AKKOK KKK KK KK KK KKK KK KKK KKK KK K K K KKK AR KKK KKK KKK oK 3K K oK K oK K oK K KK oK K KK ok ok ok ok ok ok
SPACE 2
OFENBIT EQU B/00010000° DCBOFLGS BIT INDICATING OFEN
% SUCCESSFULLY COMFLETED
SPACE 1
TAPERITS EQU B’/10000001" BITS INDICATING A MAGNETIC TAFE
SPACE 1
KEYLRIT EQU B’00000001 BIT IN RECFM THAT INDICATES
X KEYLEN WAS SET EXPLICITELY ZERO
SPACE 2
KKK KKK A KK K K KKK K K K 3 K K KK K KKK K K K K K KKK KK KK oK K KK KK K KK oK K K KK oK K K oK K XK oK K K oK Xk Kk koK ok
% X
X FLAG BITS USED TO CONTROL SUEBMONITOR OFERATION X
X X
AOKRK AR AR K AR KK A KK A KK KKK KKK K KK oK KKK AR KK KK K KKK K K KK KKK KK KK KK KKK K K K KK K K oKk Kk
SPACE 2
ALLBITS EQU B’11111111" MASK
SPACE 1
TRACEBIT EQU B’10000000° BEGIN EXECUTION OF THE PROGRAM
L IN TRACE MODE
SPACE 1
SFILLBIT EQU B/01000000° 1 CHARACTER OF FILL NEEDED BY
X THE PUT ROUTINE
SPACE 1
LFILLBIT EQU B/00100000° LONGER FILL NEEDED RY PUT ROUTINE
SPACE 1
DUMPBIT EQU B’00001000“ GIVE A CORE DUMP FOR I/0 ERRORS
SPACE 2

AR AKOK KKK KK AR K KKK KK KK K KK K KK KK K 3K K KK KKK KKK KKK KK KKK K K KKK 3K K K KKK K KK KKK K Kk kK Xk

* X
X X
* DEFINE AREND CODES ISSUED BY THE SUBMONITOR X
X X
AR ORI AR R A KR AR AR KK KK KKK A AR A K KKK AR AR AR KKK KK KK KKK KKK KKK K
SPACE 2
OPENABE EQU 100 UNABLE TO OPEN ONE OF THE FILES?
X PROGRAM» SYSIN» OR SYSPRINT
SPACE 1
PGMEOD EQU 200 UNEXPECTED END OF FILE WHILE
X READING IN THE XFL PROGRAM
SPACE 1
PGMERR EQU 300 SYNAD ERROR WHILE READING IN
x THE XPL PROGRAM
SPACE 1
COREABE EQU 400 XPL PROGRAM WON‘T FIT IN
X THE AMOUNT OF MEMORY AVAILABLE
SPACE 1
CODEABE EQU 500 INVALID SERVICE CODE FROM THE
; _- e T AT R T R i A T N R S TR S A A PE——
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XPLMON - XPL VERSION IV SUBMONITOR
X XPL PROGRAM
SPACE 1
OUTSYND EQU 800 SYNAD ERROR ON OUTPUT FILE
SPACE 1
PFABE EQU 200 INVALID OUTPUT FILE SPECIFIED
SPACE 1
INSYND EQU 1000 SYNAD ERROR ON INPUT FILE
SFPACE 1
INEODAB EQU 1200 END OF FILE ERROR ON INPUT FILE
SPACE 1
GFABE EQU 1400 INVALID INPUT FILE SPECIFIED
SPACE 1
FLSYND gQU 2000 SYNAD ERROR ON DIRECT ACCESS FILE
PACE 1
FLEOD EQU 2200 END OF FILE ERROR ON DIRECT
X ACCESS FILE
SFACE 1
USERABE EQU 4000 XPL. PROGRAM CALLED EXIT TO
X FORCE A CORE DUMF
EJECT
SFACE S
AORKARKKRAOKAK KKK KKK KK KA KK KKK KKK KKK KA KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK
X
x
*
X SUBMONITOR INITIALIZATION
X
X
b 3333283383303 383332383322283203380380220328¢388288283383228382338328223%2 81
SPACE 3
ENTRY XPLMON WHERE 0S ENTERS THE SUBMONITOR
SPACE 2
DS OF
USING %9135
SPACE 1
XPLMON SAVE (14,12)yTeX SAVE ALL REGISTERS
ST 13,SAVE+4 SAVE RETURN POINTER
LA 15,SAVE ADDRESS OF SUBMONITOR’S 0S SAVE ARE
ST 15,8(0+13)
LR 13515

L2 R B X K J

8
A

c
c

B ENTRY PROCESS REQUEST

KRR AR KK AR KA AR KA AR AK KKK KK KKK AR KKK KKK KKK
CONSTANTS USED DURING INITIALIZATION

4882333333388 008332222323 0ttt essestisseisss sttty eyl

SPACE 2

AVE DS 18F SAVE AREA FOR 0S/360

CORE DS A ADDRESS OF CORE FOR THE PROGRAM

ORESIZE DS F SIZE OF CORE IN BYTES

ONTROL DS A ADDRESS OF PARAMETE™ STRING PASSED

USING SAVE»13
MVI FLAGS»B‘00000000° RESET ALL FLAGS

AS-S
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A

X
b §
b 3
X
b 3
X
X
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X TO THE SUBMONITOR BY 0S/360
COREREQ@ DS OH CORE REQUEST CONTROL BLOCK
COREMIN DC F’ 110000 MINIMUM AMOUNT OF CORE REQUIRED
COREMAX DC F ‘5000000 MAXIMUM AMOUNT OF CORE REQUESTED
FREEUP nc A(2%XFILEBYTS) AMOUNT OF CORE TO RETURN TO 0S
ALTFREE DC AC(AXFILEBYTS) AMOUNT OF CORE FREED FOR ALTER

SPACE 1
KRR KK KK K K KK KKK K K KKK KKK KK KK KA K KKK A KK KKK KKK A KK KK KK A K KKK K KK KKK K
X X
X BLOCK OF PARAMETERS PASSED TO THE XPL FROGRAM X
X *
KKK KKK A KKK KK KK MK KK KKK KK K K KK KK KK KKK KK K KK KK K K KK K K KK K K K K KK K K KKK kKK kK

SPACE 1
PGMPARMS DS F RO UNUSED
CORETOP DC ACO0) R1 ADDRESS OF TOP OF CORE
CODEADR DC F’0’ R2 ADDRESS OF START OF 1ST RECORD i
OF THE XPL PROGRAM
DATADR Dc F’0Q’ R3 ADDRESS OF THE START OF THE XFL
X PROGRAM’S DATA AREA

SPACE 1
TRCM Dc CLS‘TRACE’
ALTRM nc CLS’ALTER’
CMNM Dc CLA'MIN=’
CMXM nc CL4 ' MAX="
FREEM nc CLS‘FREE="'
DMPM nc CL4 ‘' DUMP
FILEM nc CLS‘FILE=’

EJECT

SFACE S

4 SRR KK K KKK KKK KK A KK AR KK AR KKK K KKK KK KKK K KKK KK KKK K KKK KK KK KKK KK KKK KKK

X X
X X
X ROUTINES TO PROVIDE DEFAULT DATASET INFORMATION IF NONE *
X 1S PROVIDED BY JCL OR VOLUME LABELS. IN PARTICULARy %
X BLKSIZEy LRECL» BUFNOs» AND RECFM INFORMATION. X
X *
X X
X EXIT LISTS FOR DCBS X
X %
833322023030 338033833033833023822832823333323833382323283322223232323%222223%2% %3

SPACE 2

DS OF
INEXITO DC X’85° INPUTO

Dc AL3(INXTO)

SPACE 1
OUTEXITO DC X’83° QUTPUTO

DcC AL3(0UTXTO)

SPACE 1
INEXIT2 DC X85 INPUT2

1] AL3 (INXT2)

SPACE 1
OUTEXIT2 EQU INEXITO OUTPUT2

SPACE 2
&I SETA 3
+IDF1 AIF (&I GT RINPUTS).IDF2
INEXITEI EQU INEXIT2 . INPUTSI

e ey ,;‘L,__._.,__ O e T 2 T L R e - '.?""'ﬁ"w T e St e e B s S A 2O AT g1




XPLMON - XPL VERSION IV SUBMONITOR
&I SETA &I+1
AGD  .IDF1
JIDF2  ANOP
SPACE 1
&I SETA 3
.ODF1  AIF (%I BT R0OUTPUTS).ODF2
OUTEXITSI EQU INEXIT2
&I SETA &I+1
AGD  .ODF1
.ODF2  ANOP
SPACE 1
AR KKK KKK KKK KKK KKK KKK K
X ¥
X DCB EXIT ROUTINE ENTRY POINTS X
X #
RRRRRK KRR KKK K KKK KKK
SPACE 2
INXTO  MVC  DEFAULTS(6) s INDFLTO
B GENXT
SPACE 1
INXT2  MVC  DEFAULTS(6)s INDFLT2
B GENXT
SPACE 1
OUTXTO  MVUC  DEFAULTS(6) »OUTDFLTO
SPACE 1
KOO ORRORORRORKORKRKRRK KK RRKORKIOKKIORKKRKKR K
X *
X #
* DCB EXIT LIST PROCESSING ROUTINE FOR OPEN EXITS X
X ¥
KRR KKK KK
SPACE 2
GENXT DS  OH
USING IHADCEy1 REGISTER 1 POINTS AT THE DCB
NC  DCBBLKSIsDCBBLKSI  CHECK BLKSIZE
BNZ  GXT1 ALREADY SET
MVC  DCBBLKSI(2),DFLTBLKS
X PROVIDE DEFAULT BLOCKSIZE
SPACE 1
GXT1 NC  DCBLRECLsDCBLRECL  CHECK LRECL
BNZ  GXT2 ALREADY SET
MVC  DCBLRECL(2),DFLTLREC
X PROVIDE DEFAULT LRECL
SPACE 1
6XT2 CLI  DCBBUFNO»O CHECK BUFNO
BNE  GXT3 ALREADY SPECIFIED
MVUC  DCBBUFNO(1)sDFLTBUFN
X PROVIDE DEFAULT BUFNO
SPACE 1
6XT3 TM  DCBRECFMsALLBITS-KEYLBIT
X CHECK RECFM
BCR B’0111’,14 ALREADY SET SO RETURN
OC  DCBRECFM(1)yDFLTRECF
¥ PROVIDE DEFAULT RECFM
BR 14 RETURN

DROP 1

AS-7
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SPACE 2
b2 323833023833 338338230338383302233832822388323283383233232832833283233833828%83;
% x
X ARRAY OF DEFAULT ATTRIBUTES USED BY GENXT %
X X
1383383823833 03383832838228383223232328303223838332382383333233¢33%3%3 %

SPACE 1
DEFAULTS DS OH
DFLTBLKS DS 1H DEFAULT BLKSIZE
DFLTLREC DS 1H DEFAULT LRECL
DFLTBUFN DS ALl DEFAULT BUFNO
DFLTRECF DS 1BL1 DEFAULT RECFM

SPACE 1
AROR KKK KKK KKK KK KK KK KKK KKK KK KK KK KKK KKK KKK KK KKK KK KK KKK KK KK KKK KKK KKK KKKk kK
X X
X DEFINE ATTRIBUTES FPROVIDED FOR THE VARIOUS FILES X
X X
3 INPUTC(O0)y INPUT(1)» OQUTPUT(2) X
X X
83383303332 83382383333823¢22833833033232383383333383323382323282332338228223%2%3;

SPACE 1
INDFLTO DS OH

DC H’80’ BLKSIZE=80

DC H’80’ LRECL.=80

Dc AL1(2) BUFNO=2

Dc B’10000000° RECFM=F

SPACE 1
KKK K KKK KK KK K KKK KK KKK KKK KK KR KK K K KKK K KKK K KKK K KK KK K KK KKK KKKk Kk KXk
¥ X
X OUTPUT(0)» OUTPUT(1) X
X X
8333303330333 3323032303330223282232 3823380833883 3338333282833232323222328%322ss

SPACE 1
OUTDFLTO DS OH

nc H’ 133’ BLKSIZE=133

Dnc H/133" LRECL=133

DcC AL1(2) BUFNO=2

DC B’10000100° RECFM=FA

SPACE 1
AR KKK KKK KK KK A KA KK KK KK KK KKK KK AR KKK AR K KKK KK KK KK KKK KKK KKK K KKK KK KKk
X x
X INPUT(2)y INPUT(3)y OUTPUT(3) X
X *
AR AR AR KR KKK KKK KRR KRR KKK R KKK KKK KKK KKK KR KRR KKK KKK KRR KK KKK

SPACE 1
INDFLT2 DS OH

1104 AL2(IOFBYTS) BLKSIZE=IOFBYTS

DC H’80° LRECL=80

DC AL1(1) BUFNO=1

DC B’10010000° RECFM=FB

EJECT

SPACE 5
BRI AR AR KRR AR AR KKK KKK KKK A KKK KKK KKK KKK
x *
X

X INPUT - OUTPUT ERROR ROUTINES X

e ——— A S S S S St S —— et ettt e -

AS-8
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X X
X *x
X ¥ X
* SYNAD AND EOD ERROR ROUTINES FOR INITIAL LOADING OF THE X
X XPL PROGRAM *
X X
] X
b 2333833823333 3333338333388333833333833833333823333283232323338322333838328838232%3:4

SPACE 2
EODPGM STM 0+2yABEREGS SAVE REGISTERS

LA 1,PGMEOD UNEXPECTED EOD WHILE READING IN
% THE XPL PROGRAM

B ABEND GO TO ABEND ROUTINE

SPACE 2
ERRFGM STM 0»2yABEREGS SAVE REGISTERS

LA 1,PGMERR SYNAD ERROR WHILE READING IN THE
X XPL PROGRAM

B ABEND GO TO ABEND ROUTINE

SFACE 2
AORRARR AR KRR AR K KKK KKK AR KRR R KRR AR KKK KRR KRR KR AR AR AR KA AKR KKK KK KKK
X X
X X
X SYNAD AND EOD ROUTINES FOR INPUT(I)>» I = O»ly» «e¢ »EINPUTS X
X X
KKK KKK KKK KKK K K KKK KKK MK K KKK KKK KK KK KKK K K KK AR KK KK KK AR KKK KK KK KKK KK

SPACE 2
INEOD L 2y SAVREGt+PARM2X%4 PICK UP SUBRCODE SFPECIFYING WHICH
X INPUT FILE

SLL 292 SURCODEX4

L 2yGETDCBS(2) FETCH DCB ADDRESS

USING IHADCB,2

ST 2y0CDCB STORE IT FOR THE CLOSE SVC

MVI OCDCB»X ‘80" FLAG END OF PARAMETER LIST

CLOSE »MF=(E»OCDCRB) CLOSE THE OFFENDING FILE

SPACE 1
PCLOSE DS OH

XC DCBDDNAM» DCBDDNAM MARK THE FILE PERMANENTLY UNUSABLE

DROP 2

B RETNEOF GO RETURN AN END OF FILE INDICATION

SPACE 2
INSYNAD STM 0»2yABEREGS SAVE REGISTERS

LA 1, INSYND SYNAD ERROR ON AN INPUT FILE

B INERR BRANCH TO ERROR ROUTINE

SPACE 1
INEOD2 LA 1, INEODARB EOD ON AN INPUT FILE
X ATTEMPT TO READ AFTER AN EOD SIGNAL
INERR A 1»SAVREG+PARM2X%4 SUBCODE INDICATING WHICH INPUT FILE

B ABEND BRANCH TO ABEND ROUTINE

SPACE 2

-

1322338322308 83 383233333803 8¢82083 2332283383283 383828323323282328332382223%23% %

SYNAD ERROR ROUTINES FOR OUTPUT FILES

¥* % I % % %

*
X
X
X
X
1893332220030 32328¢8332328000333332 2080203333233 283828233332222¢8332222223%3 22
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SPACE 2
OUTSYNAD STM  0+2sABEREGS SAVE REGISTERS
LA 1,0UTSYND SYNAD ERROR ON OUTFUT FILE
B INERR
SPACE 2
RO KRR IORRK KRR
X *
X SYNAD AND EOD ROUTINES FOR DIRECT ACCESS FILE I1/0 X
* X
R LR R EE RO R KRR
ACE 2
FILESYND STM  0s2,ABEREGS SAVE REGISTERS
LA 1,FLSYND SYNAD ERROR ON DIRECT ACCESS FILE
B FILERR 60 TO ERROR ROUTINE
SPACE 1
FILEEOD STM  0»2sABEREGS SAVE REGISTERS
LA  1,FLEOD EOD ERROR O DIRECT ACCESS FILE
SPACE 1 |
FILERR L 2,SAVREG+SVUCODEX4  SERVICE CODE |
LA OvRD1-8 COMPUTE WHICH DIRECT ACCESS FILE |
SR 240 SERVICE_CODE - 1ST SERVICE CODE
SRL 2,3 DIVIDE BY 8 §
x FALL THROUGH TO ABEND ROUTINE ;
SPACE 2 ;
BRI |
; - |
X ABEND ROUTINE FOR ALL I/0 ERRORS X
x .
% x
L L Lt St Lt ot
SPACE 2
ABEND DS  OH
ST 17ABESAVE SAVE ABEND CODE
SPACE 1
CLOSE (INPUTO»»OUTPUTO)  THESE MUST BE CLOSED FIRST
CLOSE »MF=(EsGETDCES) ATTEMPT TO CLOSE ALL FILES
SPACE 1
L 1+ ABESAVE
TM  FLAGSsDUMPBIT IS A CORE DUMP DESIRED 7
BZ  NODUMP NO» ABEND QUIETLY
SPACE 1
ABEND (1) »DUMP ABEND WITH A DUMP
SPACE 1
NODUMP DS  OH
ABEND (1) ABEND WITHOUT A DUMP
SPACE 2

8333303333338 83338332 0333883338033 38833388333833388333383232283323233322222%4

%
X
x
*
x
4

ROUTINE TO FORCE AN ABEND DUMP WHEN REQUESTED BY THE
XPL PROGRAM BY MEANS OF THE STATEMENT!

CALL EXIT ¢

L2 B R X R K J




*

XPLMON

XPL VERSION

IV  SUBMONITOR

X

RRAARAARA R AR AR AR AR KRR AR AKR KRR AR AR KKK KRR RARARRR KKK KR KR KR KR KR AR KKK KKK KKK

SPACE

USEREXIT DS

STM
01

LA

B
EJECT
SPACE

2
OH
0»2yABEREGS

FLAGS » DUMPBIT

1,USERABE
ABEND

S

SAVE REGISTERS
FORCE A DUMF

USER ABEND CODE
BRANCH TO ABEND

8333330330303 83383333832 0320032033083 0338338832832 28323233328322232838232323%8%3;

I} I I ¥

X
8383333333333 3332333322038200838¢222838338832320322282328328328338238382332282%%823:

DISPATCHER FOR ALL SERVICE REQUESTS FROM THE XFL PROGRAM

SPACE

ENTRY DS

STM
SPACE
LTR
BNP

c

BH
SPACE

TABLE B

SPACE
ORG

B
SPACE
ORG

B
SPACE
ORG

B
SPACE
ORG

B
SPACE
ORG

B
SPACE
ORG

B
SPACE
ORG

B
SPACE
ORG

B
SPACE
ORG

B
SPACE
ORG

2

OH

0+ 3ySAVREG
1

SVCODE» SVCODE

BADCODE

SVCODE » MAXCODE

BADCODE
1

TABLE (SVCODE)

1
TABLE+GETC
GET

1
TABLE+PUTC
PUT

1

TABLE+TRC
EXIT

1
TABLE+UNTR
EXIT

1
TABLE+EXDMP
USEREXIT

1
TABLE+GTIME
GETIME

1
TABLE+RSVD1
EXIT

1
TABLE+RSVD2
EXIT

1
TABLE+RSVD3
EXIT

1
TABLE+RSVD4

XPL PROGRAMS ENTER HERE
SAVE REGISTERS USED BY XFPLSM

CHECK THE SERVICE CODE FOR VALIDITY

SERVICE CODE MUST BE > O

AND < ENDSERV

GO ABEND

GO DO THE SERVICE

READ INPUT FILE

WRITE OUTPUT FILE

INITIATE TRACING OF THE PROGRAM

TERMINATE TRACING

TERMINATE WITH A CORE DUMP

RETURN TIME AND DATE

(UNUSED)
CLOCK.TRAP (NOP)
INTERRUPT.TRAFP (NOFP)

b 4
X
X
X
X
X

AS-11
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B EXIT MONITOR (NOP)
SPACE 1
ORG  TABLE+RSVDS
B EXIT (UNUSED)
SPACE 1
ORG  TABLE+RSVDé
E EXIT (UNUSED)
SPACE 2
KRR ORI OO KRR KRR KKK
X X
X *
X DYNAMICALLY GENERATE THE DISPATCHING TABLE ENTRIES FOR *
X FILE I/0 SERVICES. X
X ¥
% X
BESEET R AR L S AV R SRR S SRR N L LR TERA SRR RS
PACE 2
&I SETA 1 LOOP INDEX
.DBR1  AIF (&I GT SFILES).DBR2
X FINISHED 7
ORG  TABLE+RDEI
B READ BRANCH TO FILE READ ROUTINE
ORG  TABLE+HWRTSI
B WRITE BRANCH TO FILE WRITE ROUTINE
&I SETA 8I+1 INCREMENT COUNTER
AGO  .DBR1 LOOP BACK
.DBR2  ANOP
4 SPACE 2
ORG  TABLE+ENDSERV RESET PROGRAM COUNTER
SPACE 2
RRRKKRRRKKR KRR KRR R KK KKK
X *
% #
X COMMON EXIT ROUTINE FOR RETURN TO THE XPL FROGRAM :
# X
BRRXXKKRRREERRRRRR KOO0 KOORKKRROREK KRR KR KRR
SPACE 2
EXIT DS  OH
LM 0r3,SAVREG RESTORE REGISTERS
L 13sSAVE+4
STH  0,3,20(13) STORE INTO USER AREA
RETURN (14,12) RETURN TO CALLER
SPACE 2
ERROOOOOR RN RO RO KKKk
| & X
; X ROUTINE TO ABEND IN CASE OF BAD SERVICE CODES ¥
: ¥ X
f ttttt#ttt**tgtttltt**#ttt#ttttttt*ttttttttt*ttttt*tt**t*t***ttttttttttt
SPACE 2
BADCODE STM  0,2,ABEREGS SAVE REGISTERS
LA 1,CODEABE BAD SERVICE CODE ABEND
B ABEND GO ABEND
EJECT
SPACE 5

|
|

b2 3333338033233 03333233333333333238tttsssdss sttt s s s it ettt

= RURE S -
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x X
b x
b INPUT ROUTINE FOR READING SEQUENTIAL INPUT FILES *
b %X
x X
x INPUT TO THIS ROUTINE IS¢ %
x *
X PARM1 ADDRESS OF THE NEXT AVAILABLE SPACE IN THE PROGRAMS X
x DYNAMIC STRING AREA (FREEFOINT) *
x *
b & SVCODE THE SERVICE CODE FOR INPUT X
x X
PARM2 A SUBCODE DENOTING WHICH INPUT FILE» b ¢
X INPUT(I) I = 0rly +¢0 »&INPUTS X
x b 4
x THE ROUTINE RETURNS: X
x b 3
X PARM1 A STANDARD XPL STRING DESCRIPTOR POINTING AT THE INPUT X
RECORD WHICH IS NOW AT THE TOFP OF THE STRING AREA b 4
x b 3
X SVCODE THE NEW VALUE FOR FREEPOINTs» UFPDATED BY THE LENGTH OF X
X THE RECORD JUST READ IN X
X X
X X
b A STANDARD XPL STRING DESCRIPTOR HAS!? X
b 4 X
X BITS 0-7 (LENGTH ~ 1) OF THE STRING X
%X BITS 8-31 ABSOLUTE ADDRESS OF THE STRING b
4 X
L : .

x *
b33 3332208883233 333 80832333388 833 8223333338333 330 0383330238 00823330233 334

SPACE 2
GET Ds OH

Lé SVCODE » RINPUTS CHECK THAT THE SUBCODE IS VALID

LTR PARM2yPARM2 SUBCODE MUST BE >= 0

BM BADGET

CR PARM2»SVCODE

BH BADGET

PARM2y2

L 3yGETDCBS (PARM2)
USING IHADCB»3

NC DCBDDNAM » DCBDDNAM

AND <= ZINFPUTS
ILLEGAL SUBCODE

SUBCODEX4
ADDRESS OF DCB FOR THE FILE

HAS THE FILE BEEN PERMANENTLY

% CLOSED 7

BZ INEOD2 YESs SO TERMINATE THE JOB

SPACE 1

™ DCBOFLGSyOPENBIT IS THE FILE OPEN 7

BO GETOPEN YES

ST 3,0CDCB STORE DCB ADDRESS FOR OFEN SVC

MVI OCDCB»X ‘80" FLAG END OF PARAMETER LIST

OPEN +MF=(E»OCDCB) OPEN THE FILE

LR 293 COPY DCB ADDRESS

™ DCBOFLGSsOPENBIT WAS THE FILE OPENED SUCCESSFULLY 7

BZ PCLOSE NO» MARK FILE PERMANENTLY CLOSED AND
X RETURN EOD INDICATION TO THE PROGRAM

SPACE 2
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GETOPEN DS OH

GET (3) LOCATE MODE GET

SPACE 1
1323333333833 3 3383832808822 8383233323233323233332802028323833 8333333333533 %%%3
X X
X USING LOCATE MODE» THE ADDRESS OF THE NEXT INPUT BUFFER X
x IS RETURNED IN R1 X
X *
ARRK KRR AR R KK R AR A KR KKK KKK KK KK KK KK K KKK KR KKK R KK KKK KKK KK KKK KKK oK K K ok K Kk K

SPACE 1

L 2»SAVREG+PARM1%4 FETCH THE STRING DESCRIFPTOR

LA 2+0(»2) ADDRESS FART ONLY

LH 3+ DCBLRECL RECORD LENGTH

DROP 3

S 3F1 LENGTH - 1

EX 3»GETMOVE MOVE THE CHARACTERS

ST 2»SAVREGtPARM1 X4 BUILD UP A STRING DESCRIFTOR
STC 3»SAVREG+PARM1%X4 LENGTH FIELD

LA 291(2+3) NEW FREE POINTER

ST 2y SAVREG+SVCODEX4

B EXIT RETURN TO THE XFL PROGRAM
SPACE 2

8383232838382 828383833303 0280283833 22803838332328328232323283832822¢2¢322283 %2

:
RETURN A NULL STRING DESCRIPTOR AS AN END OF FILE X
INDICATION THE FIRST TIME AN INPUT REQUEST FIND THE X
END OF DATA CONDITION X
X
X

% I W I *

RN 030K K 30K K K 3K K KK KK K KK KKK K KK K K KK KK K KK KK KKK K K KK K KK

SPACE 2
RETNEOF DS OH
MVC SAVREG+SVCODEX4 (4) » SAVREG+FPARM1 %4

X RETURN FREEPOINT UNTOUCHED

XC SAVREG+PARM1%4 (4) » SAVREG+FPARM1 %4
X RETURN A NULL STRING DESCRIFTOR

B EXIT RETURN TO THE XPL PROGRAM

SPACE 2
AR OKR KKK KKK AR KK KKK KKK KKK KKK AR KKK KKK KRR KRR K KK KKK AR KKK K KKK
X *
X ROUTINE TO ABEND IN CASE OF AN INVALID SUBCODE X
X X
1332220320303 833 833833833838 ¢808832283383383232833232328328232822282222822282%%3%3)

SPACE 2
BADGET ST™ 0+2yABEREGS SAVE REGISTERS

LA 1,GFABE INVALID GET SUBCODE

B INERR GO ABEND

EJECT

SPACE 5
AORACRAR AR AR KA KRR K AR K KKK K KKK KKK K KK KK KK KK KKK KKK KKK K K K Kk Kk K
*
% X
X X
x ROUTINE FOR WRITING SEQUENTIAL OUTPUT FILES X
X *
x X
L] INPUT TO THIS ROUTINE: x




g
|

2322222283323 833833333338338233832233823283383383382232823232823232383882%22 82

XPLMON =

XPL VERSION

IV  SUBMONITOR

XPL STRING DESCRIPTOR OF THE STRING TO BE OUTPUT

SUBCODE INDICATING OUTPUT(I)»

THE STRING NAMED BY THE DESCRIPTOR IS PLACED IN THE NEXT

IF THE STRING IS

SHORTER THAN THE RECORD LENGTH OF THE FILE THEN THE
REMAINDER OF THE RECORD IS PADDED WITH BLANKS.
STRING IS LONGER THAN THE RECORD LENGTH OF THE FILE
THEN IT IS TRUNCATED ON THE RIGHT TO FIT.
SPECIFIES OUTPUT(O) THEN A SINGLE BLANK IS CONCATENATED

ON TO THE FRONT OF THE STRING TO SERVE AS CARRIAGE CONTROL.

IF THE
IF THE SUBCODE

CHECK SUBCODE FOR VALIDITY
SUBCODE MUST BE >= 0

AND <= ZOUTPUTS

SAVE THE STRING DESCRIFTOR

SUBCODE X4
GET THE DCB ADDRESS

IS THE FILE OPEN 7

YES, GO DO THE OUTFUT

STORE DCB ADDRESS FOR THE OPEN SVC
FLAG END OF PARAMETER LIST AND SET
FLAG INDICATING OPENING FOR OUTFUT

OFEN THE FILE

WAS THE OPEN SUCCESSFULL 7
NO» OUTPUT SYNAD ERROR

LOCATE MODE PUT

I = 0v1y «s¢ »R0OUTPUTS

¥
X
X
*
X
*
X
X
X
X
b 3
X
X
X
X
X
X
X
X

2K K K K K K KK KK KK KK KK KK 3K K KK KK 2K K K K K oK I K K K8 KK KKK KKK KKK KKK KK KKK KKK

LOCATE MODE, THE ADDRESS OF THE NEXT OUTPUT BUFFER

*
X
X
b &

KRR AR AR K AR AR AR AR KK KRR AR KKK A KRR AR AR KKK

CLEAR REGISTER 15

IS THE STRING NULL (DESCRIPTOR = 0)

YESy S0 PUT OUT A BLANK RECORD
LENGTH~1 OF THE STRING

X
X PARM1
4
X PARM2
b
3 SVCODE THE SERVICE CODE FOR QUTPUT
X
X
X
X OUTPUT BUFFER OF THE SELECTED FILE.
%
X
%
X
X
X
X
X
SPACE 2
PUT 1] OH
LTR PARM2yPARM2
BM BADPUT
LA SVCODE s 8OUTPUTS
CR PARM2» SVCODE
BH BADPUT
ST PARM1 » MOVEADR
SLL PARM2,2
L 3yPUTDCBS (PARM2)
USING IHADCB,3
™ DCBOFLGSyOPENBIT
BO PUTOPEN
ST 3,0CDCE
MVI OCDCByX‘8F *
X
SPACE 1
OPEN sMF=(E»OCDCR)
SPACE 1
™ DCBOFLGSyOPENBIT
BZ OUTSYNAD
SPACE 1
PUTOPEN DS OH
PUT (3)
SPACE 1
X
* USING
X IS RETURNED IN R1.
x
SPACE 1
SR 15,15
C 15,MOVEADR
BE NULLPUT
IC 15,MOVEADR
LA 14,1(15)

REAL LENGTH OF THE STRING

|

AS~15
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LH 0 DCBLRECL RECORD LENGTH OF THE FILE
LTR PARM2 s PARM2 CHECK SUBCODE FOR OUTPUT(O)
BNZ PUT1 NOT OQUTPUT(CO)
LA 14+1(s14) INCREASE REAL LENGTH BY ONE FOR
X CARRIAGE CONTROL
PUT1 SR 0r14 RECORD LENGTH - REAL LENGTH
BM TOOLONG RECORD LENGTH < REAL LENGTH
BZ MATCH RECORD LENGTH = REAL LENGTH
X RECORD LENGTH > REAL LENGTH
oI FLAGSySFILLBITH+LFILLRBIT
X INDICATE PADDING REQUIRED
S 0sF1 RECORD LENGTH - REAL LENGTH - 1
BP LONGMOVE RECORD LENGTH - REAL LENGTH > 1
NI FLAGSyALLBITS~LFILLBIT
X RECORD LENGTH - REAL LENGTH = 1
X IS A SPECIAL CASE
LONGMOVE ST 0FILLENG SAVE LENGTH FOR PADDING OFERATION
B MOVEIT GO MOVE THE STRING
SPACE 1
TOOLONG LH 15, DCBLRECL REPLACE THE STRING LENGTH
X WITH THE RECORD LENGTH
S 15,F1 RECORD LENGTH - 1 FOR THE MOVE
MATCH NI FLAGSyALLBITS-SFILLBIT-LFILLBIT
X INDICATE NO FADDING REQUIRED
SPACE 1
MOVEIT LTR PARM2 s PARM2 CHECK FOR OUTFUT(O0)
BZ PUTZERO OUTPUTC(O0) IS A SPECIAL CASE |
L 2/ MOVEADR STRING DESCRIPTOR |
LA 290(»2) ADDRESS PART ONLY
EX 15, MVCSTRNG EXECUTE A MVUC INSTRUCTION
™ FLAGSySFILLBIT IS PADDING REQUIRED 7
BZ EXIT NO» RETURN TO THE XPL PROGRAM
SPACE 1
AR 1,15 ADDRESS TO START PADDING - 1
MVI 1(1)yC’ * START THE PAD
™ FLAGSsLFILLBIT IS MORE PADDING REQUIRED 7
BZ EXIT NO» RETURN TO XPL PROGRAM
L 15,FILLENG LENGTH OF FADDING NEEDED
S 15sF1 LESS ONE FOR THE MOVE
EX 15, MVCBLANK EXECUTE MVC TO FILL IN BLANKS
B EXIT RETURN TO THE XPL PROGRAM
SPACE 1
ORI K KR KKK KKK KK KKK K KKK KKK KKK KK KKK KKK KK KKK KKK K KKK XK KK KKK K
X *
X FOR A NULL STRING OQUTPUT A BLANK RECORD X
X X
833333328332 0330383202303383302303300203383¢20230338232233323823232332222022% 84
SPACE 1
NULLPUT LH 15y DCBLRECL RECORD LENGTH
S 15yF2 LESS TWO FOR THE MOVES
MVI 0(1)yC’ “ INITIAL BLANK
EX 15, MVCNULL EXECUTE MVC TO FILL IN THE BLANKS
B EXIT RETURN TO THE XPL PROGRAM
SPACE 1

§ RN KKK KKK KKK KKK KKK KK KK KKK KKK KK KKK K 3K K KK K 3K K K KK KK K K Kk K
- X *
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X SPECIAL HANDLING FOR QUTPUT(Q) *
X X
00000 20 20 0 2 K K K 2K K KK K K K K K K KK 3K KKK K KKK KK KK KKK K K KK 2 K K K KK K K K K K 3K 3K oK 3K 3K K oK Kk K K ok ok

SPACE 1
PUTZERO L 2+ MOVEADR STRING DESCRIPTOR

LA 2»0¢»2) ADDRESS PART ONLY

EX 15, MVCPO EXECUTE MVUC TO MOVE THE STRING IN

MVUI 0(1),C* * PROVIDE BLANK FOR CARRIAGE CONTROL

™ FLAGSySFILLBIT IS PADDING REQUIRED 7

BZ EXIT NOy RETURN TO XPL PROGRAM

AR 1,15 ADDRESS TO START PADDING - 1

MVI 2(1),C’ ONE BLANK TO START THE FPAD

™ FLAGS s LFILLRIT MORE PADDING REQUIRED 7

BZ EXIT NO» RETURN TO THE XFL FPROGRAM

L 1S5»FILLENG LENGTH OF PAD REQUIRED

S 15»F1 LESS ONE FOR THE MOVE

EX 15,MVCPOBL EXECUTE MVC TO FILL IN THE BLANKS

B EXIT RETURN TO THE XPL FROGRAM

DROP 3

SPACE 1
RN KKK KKK KKK KKK AR A KK KK KKK KK K 3K K KK K KK K K K KKK KK KK K KoK K K KoK K oK XK K XK
X X
X ROUTINE TO ABEND IN CASE OF AN INVALID SERVICE CODE X
X *
AORRRRAOK KKK A AR AR KA K KKK KA KK A KK KKK KKK KA KKK AR KKK KR KKK KKK KKK KKK KKK KKK

SPACE 1
BADPUT STM 0s2yABEREGS SAVE REGISTERS

LA 1,PFABE INVALID FUT SUBCODE

B INERR GO ABEND

EJECT

SPACE S
KKK KKK KKK AR KK MK HKOK KK KK KK KK KK KK KKK A KKK KKK KK KKK KKK K KKK KKK KK KK KKK KR KK
X *
X X
* X
X READ ROUTINE FOR DIRECT ACCESS FILE 1/0 X
X *
X X
X INPUT TO THIS ROUTINE IS: X
X X
X PARM1 CORE ADDRESS TO READ THE RECORD INTO *
* X
X SVCODE SERVICE CODE INDICATING WHICH FILE TO USE X
X X
X FARM2 RELATIVE RECORD NUMBER Ov1v293v0es %
X X
* X
X X
HROK KKK NOK KR KK K KRR KKK R KK KKK KR KK KK KKK HOK KKK KKK KK KKK R KKK K

SPACE 2
READ DS OH

ST PARM1yRDECB+12 STORE ADDRESS

L 3» ARWDCBS~F ILEORG (SVCODE)
X ADNDRESS OF THE DCR FOR THIS FILE

USING IHADCBy3
™ DCBOFLGSsOPENBIT IS THE FILE OPEN 7

AS-1
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BO READOPEN YESy GO READ

ST 3,0CDCR STORE DCR ADDRESS FOR OFEN SVC

MVI OCDCR»X’80° FLAG END OF FARAMETER LIST
X AND INDICATE OFEN FOR INFUT

OFPEN sMF=(E»OCDCR) OFEN THE FILE

™ DCROFLGSyOPENRIT WAS THE OFEN SUCCESSFUL 7

BZ FILESYND NO» SYNAD ERROR

SPACE 1
READOFPEN DS OH

™ DCBREVT » TAPERITS IS THE FILE ON MAGNETIC TAFE

DROFP 3

RO READTP YESy GO FORM RECORD INDEX FOR TAFE

SLA PARM2y16 FORM TTRZ ADDRESS

BNZ RIONO BLOCK ZERO IS A SFPECIAL CASE

LA PARM2y1 FUNNY ADDRESS FOR RBLOCK ZERO

B READTP GO DO THE READ
RDNO 0 PARM2y TTRSET SPECIFY LOGICAL RECORD 1
READTF ST PARM2yTTR SAVE RECORID FOINTER

SPACE 1

POINT (3)sTTR FOINT AT THE RECORDI TO RE READ

READ RDECRBySFy»(3)50y’S’ READ THE RECORD INTO CORE

CHECK RDECE WAIT FOR THE READ TO COMFLETE

SPACE 1

R EXIT RETURN TO THE XFL FROGRAM

EJECT

SPACE S
KKK KKK KKK KKK KK KK A KKK KKK KKK K K XK K K K K 3K K 3K K 0K 3K 0K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 0K 3K oK oK 2K K K K K K K K K K KK KKK
X X
b ¢ X
X X
X WRITE ROUTINE FOR DIRECT ACCESS FILE I/0 X
* X
X X
X INPUT TO THIS ROUTINE IS: X
X X
X PARM1 CORE ADDRESS TO READ THE RECORD FROM X
b 3 X
b ¢ SVCODE SERVICE CODE INDICATING WHICH FILE TO USE X
X X
X PARM2 RELATIVE RECORD NUMRER Orly2y oo X
X X
X X
b 3 X

X

JRIOR AR KKK KKK MK KKK KK KK KKK KK K KK KK 3K KK K KKK KKK KKK KKK KKK KK KKK KKK KKK KKK K
SPACE 2
WRITE DS OH
ST PARM1 »WDECB+12 SAVE CORE ADDRESS
L 3yARWDCBS~F ILEORG (SVCODE)
GET THE DCRBR ADDRESS

USING IHADCE»3

™ DCBOFLGSyOPENBIT
BO WRTOPEN

ST 3,0CDCE

MVI OCDCByX‘8F *

IS THE FILE OFEN 7

YESy GO WRITE
STORE DCR ADDRESS FOR OFEN SVC

FLAG END OF ARGUMENT LIST AND
INDICATE OFENING FOR QUTFUT
SPACE 1

2.

sy A@;ﬂ:--.- el e e i S e R s




OFPEN
SFACE
™
BZ
SFACE
WRTOFPEN DS
™
DROP
BO
SLA
BNZ
LA
B
WRDNO 0
WRITFP ST
SPACE
POINT
WRITE
CHECK
SPACE
B
EJECT
SPACE

XPLMON =

sMF=(E»OCDCRB)

1
DCROFLGSyOPENBIT
FILESYND

1

OH
DCBDEVT » TAPEBITS
3

WRITF

PARM2y16

WRDNO

PARM2y1

WRITP

PARM2y TTRSET
PARM2TTR

1

(3)»TTR

WDECB»SFy (3)»0y'S°

WDECR
1
EXIT

S

XPL VERSION

IV SUBMONITOR

OFPEN THE FILE

WAS THE OPEN SUCCESSFUL 7
NOySYNAD ERROR

IS THE FILE ON MAGNETIC TAPE

YESs GO FORM RECORD INDEX FOR TAFE
FORM TTRZ ADDRESS FOR DIRECT ACCESS
RECORD ZERO IS A SFECIAL CASE
FUNNY ADDRESS FOR RECORD ZERO

GO DO THE WRITE
OR IN RECORD NUMBER RIT

SAVE RECORD FOINTER

POINT AT THE DESIRED RECORD
WRITE THE RECORD OUT

WAIT FOR THE WRITE TO FINISH

RETURN TO THE XFL FROGRAM

KKK AR K KA KK AR AR KKK K KKK KK KKK KKK KK K K K KK K K KK KK K KKK KKK KKK KKK KKK KKK KKK

FPARM1

;W W I I I I I W I

ARROK AR KKK KKK KKK KKK K KK 3K KK KKK K KKK AKOK KA OK KKK K KK K KK KKK KKK K KKK K K KKK KKK KKK KK

SPACE
TIME
ST

ST
CVB
ST

B
EJECT
SPACE

GETIME

o«
TIME AND DATE FUNCTIONS

RETURNS TIME OF DAY IN HUNDREDTHS OF A SECOND IN REGISTER
AND THE DATE IN THE FORM YYDDD IN REGISTER SVCODE

2
BIN

0+sSAVREG+FARM1%X4

1,DTSV+4
1,DTSV

1»SAVREG+SVCODEX4

EXIT
S

X
X
X
X
X
%
%
X
X
X
X

REQUEST THE TIME

RETURN IN REGISTER FARM1

STORE THE DATE IN FACKED DECIMAL
CONVERT IT TO BINARY

RETURN DATE IN REGISTER SVCODE
RETURN TO THE XFL FROGRAM

SRR RRRREERERIR AR OK KKK KK KKK KK KKK KKK KK K KK KK KKK KKK KKK KKK KK KK KK K

FEEsees

X
X
X
BATA AREA FOR THE SUBMONITOR X
X
X
X

AR RERRRERERR RS RRR RN RN KRR ROROR KKK KKK KOKKKKKKOKKXOKOKOK KK XK

R
-

- -

-
e
R L

ADDRESS OF 0S SAVE AREA
LARGEST VALID SERVICE CODE

AS~19
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RTNSV nc F’0 SAVE COMFLETION CODE RETURNED
X BY THE XPL PROGRAM
ABESAVE DS F SAVE ABEND CODE DURING CLOSE
ABEREGS DS 3F SAVE PROGRAMS REGS 0-~2 BEFORE ABEND
TTR nc F’0’ TTRZ ADDRESS FOR READ AND WRITE
TTRSET DC X 00000100° ADDRESS CONSTANT FOR TTRZ
FLAGS 1[5 X 00 SUBMONITOR CONTROL FLAGS
SAVREG nc 16F ‘07 SAVE AREA FOR THE SUBMONITOR

DS oD
DTSV nc PLB‘0’ WORK AREA FOR CONVERTING DATE

SPACE 2
FORRAK AR AR AR A KKK K KKK KKK AR K KKK AR KKK KK KKK KK KKK KKK KKK KKK KKK KKK KK KKK
X X
X X
X DCB ADDRESS TABLE FOR ALL I/0 ROUTINES X
X X
X X
X THE FOUR SETS OF DCB ADDRESSES HEADED BY ‘GETDCRS’» X
X ‘PUTBCBS ‘s ‘ARWDCEBS’y AND ‘FGMDCB’ MUST BE CONTIGUOUS X
X AND END WITH ‘PGMDCRB’. THESE LISTS ARE USED AT JOB END X
X TO CLOSE ALL FILES BEFORE RETURNING TO 0S X
X X
X X
X DCB ADDRESSES FOR INPUT FILES: X
X X
X E |
AR AOK KKK K KK K KK KKK KK K K K K 3K KK KK MK X K K KK K K KK KK KKK KKK KK KK KKK KK KKK XK KKK K XK K

SPACE 2

PRINT NOGEN

SPACE 1
GETDCBS DS OF
&I SETA 0
+GD1 AIF (&8I GT ZINPUTS).GD2

1] ACINPUTEI)
&I SETA &I+l

AGO +GD
+GD2 ANOP

SPACE 1
SRR KKK KKK KKK KKK K KK KKK KKK KKK KKK KKK KK KK KK K XK KK oK oK oK K K KKK K KKK K KK kK K
X X
X DCB ADDRESSES FOR OUTPUT FILES X
X X
**t********##é********#***###t**************#****#*#***t*********t*****

SFACE 1
PUTDCBS DS OF

SPACE 1
&I SETA O
+PD1 AIF (&I GT EOUTPUTS) .FPD2

nc A(ODUTPUTEI)
&1 SETA &I+1

AGO +PD1
+PD2 ANOP

SPACE 1
p 3223332233388 3388322 8223282333333 33328 s s s s s s s s s s b es 88022 edety
* X

b DCB ADDRESS FOR DIRECT ACCESS FILES X

AS-20
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X X
AROKOK KKK K K KK K K K3 KK KK KKK KKK K KKK KK K K KK 0K K KK K oK XK KKK K 2K K 2K K K KK XK KK KK XK K K K
SPACE 1
ARWDCBS DS oF
SPACE 1
&I SETA 1
DAl AIF (&I GT &FILES).DA2

ORG ARWDCRS+ROD&I-FILEORG
Dc A(FILESIIN)
ORG ARWDCBSHWRTRI-FILEORG
Dc A(FILEZI.OUT)

&1 SETA &I+l

AGOD .DAl
+DA2 ANOP

ORG ARWDCRBS+ENDSERV-F ILEORG

ns OF

SPACE 2
PGMDCEB ne X80 FLAG END OF FARAMETER LIST

Dc AL3 (PROGRAM) ADBRESS OF FROGRAM DCR

SPACE 2
ocDCE DS F DCR ADDRESSES FOR OFEN AND CLOSE
MOVEADR DS 1F DESCRIFTOR STORAGE FOR PUT ROUTINE
FILLENG DC F'0’ LENGTH OF FADDING NEERED IN QUTFUT
F1 DC E13 THE CONSTANT ONE
F2 nc g g THE CONSTANT TWO
GETMOVE #™MVUC 0(0s2),0¢1) MUC COMMAND FOR THE GET ROUTINE
MUCNULL MVC 1¢051),0(1) MUC COMMAND FOR THE FUT ROUTINE

[ ]

MUCBLANK MVC 2(091)91(1)

MUCSTRNG MVUC 0¢091),0(¢2) .
MVCFPO MVC 1¢(05s1),0(2) g
MVCPORL MVC 3(0s1)92(1) X
SPACE 1
1398333383383 83283833 8333833833333 8333333333383 3833883332833 8382083203%9%3 ¢34
X X
X DATA AREA FOR THE EXECUTE ROUTINE X
X X
02 50 80 00 2 50 300 80 3 3 2 28 ¢ 3K 3 3K 3 3 K K K K KK K K 8 8 K 3 K K 0 K K KK 3K 3K K K 38 K K K K K KK K KK K K K KKK KKK K K
| SPACE 1
' XCELL DS iF INSTRUCTION TO BE EXECUTEDR
DS iF MORE INSTRUCTION
DS 1F ADDRESS OF TRACE ROUTINE REGISTER
b TABLE
2] 1iF RETURN ADDRESS TO THE TRACE ROUTINE
X ADDRESS OF EXEC IS IN REGISTER FOUR
EXSV ns 2F WORK AREA FOR THE EXECUTE ROUTINE
EJECT
| SPACE 5
§ 203050 0 0 0 20 30 0 2K 30 2 3 3 3 3 K 0 2 5 K 2 8 0 K K 008 KK K K KK K K K KK K K K KK K K K KK KK K K KK Kk
: x X
i X X
: x X
DEVICE CONTROL BLOCKS FOR THE SUBMONITOR X
X
X X
43382888 83333333333333333 8333338338333 3333333333383 3380080088 ¢88323 %3]
SPACE 2
: S R R e
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PROGRAM DCB DSORG=PS»
MACRF=R»
DDNAME=PROGRAM »
DEVD=DA»
KEYLEN=Oy
EODAD=EODPGM»
SYNAD=ERRPGM
SPACE 2
INPUTO nee DSORG=PSy
DDNAME=SYSINy
DEVD=DA»
MACRF=GL »
BUFNO=3,
EODAD=INEQD»
SYNAD=INSYNALy
EXLST=INEXITO»
EROPT=ACC
SPACE 1
AROR AR KK AR KK R K K R KKK K K KKK K KKK KK KKK KKK KKK K KK KKK KKK KK KKK KKK KKK KKK KKK KKK
X X
INPUT1 EQU INPUTO INPUT(O) & INFUT(1) ARE BROTH SYSIN X
X X
KRR AR K AR A KKK KK KK KKK KK KKK K K K KK K K K K oK KK K KKK XK XK 3K KKK K XK K KKK K KKK
SPACE 2
&I SETA 2
+ INP1 AIF (&I GT ZINFUTS) .INF2
SPACE 1
INPUTEI DCR DSORG=FS»
DDNAME=INPUTE&I»
DEVD=DA»
MACRF=GL »
EOQODAD=INEOD>»
SYNAD=INSYNAD»
EXLST=INEXITZI,
EROPT=ACC
SPACE 1
&l SETA &I+1
AGO +«INP1
+« INP2 ANOP
SPACE 2
OUTPUTO DCB DSORG=PS»
DDNAME=SYSFRINT»
DEVD=DA»
MACRF=PL y
SYNAD=0UTSYNAD»
EXLST=0UTEXITO»
EROPT=ACC
SPACE 1
:****#t****#*##********************#***#**********#***t**#t**lt*#*****:

K XXX XX

XX XXX XXX

XX XXX XX

X X XX X X

OUTPUT1 EQU OUTPUTO OUTPUT(0)» OUTPUT(1) BOTH SYSPRINT X
x X
KRR KK KKK KKK AN A KKK AR AN A KKK KKK AR KKK AR KRR KKK K
SPACE 2
OuUTPUT2 DCB DSORG=PSy X
DDNAME=SYSPUNCH X

. B
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XPLMON = XPL VERSION IV SUBMONITOR AS-23
DEVD=DA» X
MACRF=PL » X
: SYNAD=QUTSYNAD» X
] EXLST=0UTEXIT2, X
EROPT=ACC
SPACE 1
&l SETA 3
+0P1 AIF (&I GT &OUTPUTS) .OP2
SPACE 1 L
OUTPUTEI DCB DSORG=PS X
DDNAME=0UTPUTE&I » X
DEVD=DA» X
MACRF=PL » X
SYNAD=0QUTSYNAD» X
EXLST=0UTEXITEZI» X
EROPT=ACC
SPACE 1
&I SETA &I+l
AGO +0F1
+0P2 ANOP
SFACE 1

KKK K KKK KKK KK KK KKK oK KK KK K K A KK KK K K KK K K KK KK B K K KK K KK K K KK KK KKK KKK KK K Kk K

DCBS FOR THE DIRECT ACCESS FILES

NECESSARY TO HAVE TWO DCR’S FOR EACH FILE. ONE DCB FOR
READING AND ONE FOR WRITING.

I I W I I I I I FH

X
X
X
X
X
BECAUSE OF THE MANNER IN WHICH THE FILES ARE USED» IT IS :
b
X
X
X

AR K KKK KKK K KKK K KK 3K KKK K 3K K KKK K KK K K 3K K K K KK K 3K K K K 3K oK KK 3K KK KK oK KK KoK K K oK oK K
SPACE 2
&1 SETA 1
.DD1 AIF (&1 GT &FILES).DD2
SPACE 1
FILEZI.IN DCB DSORG=PS»
MACRF=RF »
DDNAME=F ILE&I
DEVD=DA
RECFM=F »
LRECL=FILEBYTS»
BLKSIZE=FILEBYTS»
KEYLEN=0»
EODAD=F ILEEQD,
SYNAD=F ILESYND
SPACE 2
1 FILEZI.OUT DCB DSORG=PS,
4 MACRF=WP »
2 DDNAME=F ILE&I
i DEVD=DA»
(> RECFM=F»
4 KEYLEN=0»
LRECL=FILEBYTS»
BLKSIZE=FILEBYTS»

HKX XXX XXX X

KX XK XXX XX




XPLMON ~ XPL VERSION IV SUBMONITOR

SYNAD=F ILESYND
SPACE 1
g1 SETA &I+l
AGO .DD1
+DD2 ANOP
SPACE 4
XPLSMEND DS OH END OF THE SUBMONITOR
EJECT
SPACE S
0333883833233 83202223203322833223¢822¢28803 03383323332 2323232832323338828%2 sy

X X
* X
X DUMMY DCB FOR DEFINING DCB FIELDS X
X X
X X
¥ *

8383830333830 30303838332832288303838388338333332323283282822¢2¢3%3222222 83
SPACE 2
DCBD DSORG=QS»DEVD=DA
EJECT
SPACE 5
8333333333333 333833833333333323323833 8333333833338 228332333323823282823883 %34

X
%
THE END X
b §
X
X

A2 X X XK X |

1333033383338 33383338 3338833288333 8233222283222322232 0833832338332 232 23234

SPACE S
END

AS-24




W. M. MCKEEMAN

INFORMATION &

THE COMFILER FOR
Je Je HORNING

COMFUTER SCIENCE

Lo B+ WORTMAN

COMFPUTER SCIENCE

COMFUTER SCIENCE» DEPARTMENT » DEFARTMENT »
UNIVERSITY OF STANFORD STANFORD
CALIFORNIA AT UNIVERSITYy UNIVERSITY
SANTA CRUZ, STANFORDs STANFORI»
CALIFORNIA CALIFORNIA CALIFORNIA
935060 24305 2?4305

! XCOM o XFL VERSION IV COMFILER Ab6~1
/%
X X ccccc 00000 M M
X X Cc C 0 MM MM
X X C C 0 MM MM
X X C c 0 0 M M M
X X (o 0 0 M M M
XX C 0 0 M M M
XX c 0 0 M M
, X X C 0 0 M M
E X X C C 0 0 M M
! X X c C 0 0 M M
X X C (W 0 M M
X X cccee 00000 M M

DEVELOFED AT THE STANFORD COMFUTATION CENTER» CAMFUS FACILITYy 196669
AND THE UNIVERSITY OF CALIFORNIA COMFPUTATION CENTER» SANTA CRUZs 1968-69.

MODIFIED AT WEST VIRGINIA UNIVERSITY, MORGANTOWN WEST VIRGINIA 1978
MODIFICATIONS INCLUDE 3

1. GENERATION OF LINKAGE EDITARLE ORJECT CODE

2+ PSEUDO SYNTAX FOR EXTERNAL AND FUBLIC MODULES

3. PSEUDO SYNTAX FOR COMMON DATA VARIARLES

4., THE XFL SUEBMONITOR AND COMPACTIFY ROUTINES ARE NOW GENERALIZED
SUBROUTINES EXTERNAL TO THE MAIN FROGRAM MODULES

6. STRING ASSIGNMENT IS MODIFIED TO ENSURE UNIQUE COFIES OF ANY
CHARACTER STRING» THERERY ELIMINATING THE FROBLEM OF INADVERTENT
MODIFICATION OF SHARED DESCRIFTORS

7. INCLUDES GREATER USE OF CHARACTER CONSTANTS AS VARIARLES TO REDUCE
THE NUMBER OF DESCRIFPTORS REQUIRED WITHIN THE THE XCOM COMFILER

8. UNFORTUNATELY THE *"TRACE®" CAPARILITY HAS BEEN LOST BECAUSE OF THE
REGISTER REASSIGNMENT PERFORMED (I.E. R15 NO LONGER FOINTS TO THE
SUBMONITOR ENTRY EXCLUSIVELY)

9. AS WAS JUST MENTIONEDy THE REGISTER ASSIGNMENTS HAVE BEEN CHANGED
TO CONFORM TO STANDARD IEBM USAGE (IJE. R14 IS THE LINKAGE RETURN REG
R15 IS THE LINKAGE CALL REGISTERy ETCs.ss)

10, REGISTERS ARE SAVE VIA IEM CONVENTION UFON ENTRY AND EXIT FROM ALL
"PUBLIC®" MODULES AND THE MAIN MODULE

T Y T Y T

1 : THE MODIFICATIONS WERE INSTALLED BY CAFT. GARY R. FELDBAUER» USAF
t DURING THE SUMMER OF 1978 AS A MASTERS FROJECT IN COMPUTER SCIENCE.
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XCOM v XFL VERSION IV COMFILER Ab~2

Xx/||

/% FIRST WE INITIALIZE THE GLOBAL CONSTANTS THAT DEFEND UFON THE INFUT |
GRAMMAR. THE FOLLOWING CARDS ARE FUNCHED RY THE SYNTAX FRE-FROCESSOR %/ t

DECLARE NSY LITERALLY ‘?1’s NT LITERALLY ‘42’

DECLARE V(NSY) CHARACTER INITIAL (/<ERROR: TOKEN = Qx‘y ‘5’9 )’y (‘9 "9’y
l:l' I=I, I\I’ le’ INI, I_:::I, I:}I' I+I, I___I’ I*I, I/I’ IIF’I' IDOI, ITOI,
‘BY’y ‘GO’ ‘\\’y “.N\_’y ‘END’y ‘BIT’y ‘MOD‘’y ‘THEN’» ‘ELSE‘’» ‘CASE’»
‘CALL’y ’GOTO’y ‘WHILE’y ‘FIXED’y ‘LABEL’y ‘RETURN’s ‘DECLARE’s ‘INITIAL’»y
‘<STRING:’y ‘<NUMBER:‘y ‘PROCEDURE‘» ‘LITERALLY’s ‘CHARACTER’»
‘<IDENTIFIER>’y ‘<TYFE>’y ‘<TERM:’» ‘<GROUFP>‘y ‘=GO TOX’y ‘<ENDING:‘»
‘<PROGRAM>’y ‘<REPLACE>’y ‘<FRIMARY:’y ‘<VARIARLEX:’y ‘<RIT HEAD:’y
‘CONSTANT>’y “<RELATION:"y ‘<STATEMENT:’y ‘<IF CLAUSEX‘s ‘< TRUE FPART>’y
‘<LEFT PART>’y ’‘<ASSIGNMENTX>’y ‘<EXFRESSION:’y ‘<GROUF HEAI:’y
{BOUND HEADX:’y ‘< IF STATEMENT>’y “<WHILE CLAUSEX:’y ‘<INITIAL LIST>y
‘< INITIAL HEAD:’y ‘<CASE SELECTOR>‘y ‘<STATEMENT LIST>‘»

’<CALL STATEMENT:’y ‘<FPROCEDURE HEAL>’y ‘<FPROCEDURE NAME:’y
‘<PARAMETER LIST>’y ‘<PARAMETER HEADX:’s ‘<LOGICAL FACTOR:’y
/<SUBSCRIFT HEAD:’y ‘<BASIC STATEMENT>‘y ‘=G0 TO STATEMENT:’»
‘<STEF DEFINITION:’, ‘<IDENTIFIER LIST:’y ‘<LOGICAL FRIMARY:’y
‘<RETURN STATEMENT>’s ‘<LABEL DEFINITION:’y ‘<TYFE DECLARATION:‘y
‘<ITERATION CONTROL:’y ‘<LOGICAL SECONDARY:’y ‘<STRING EXFRESSION:’y
‘<DECLARATION ELEMENT:>’, ‘<FPROCEDURE DEFINITIONX:',
‘<DECLARATION STATEMENT>’y ‘<ARITHMETIC EXFRESSION:‘»
L ’IDENTIFIER SPECIFICATION>’)3j
DECLARE V_INDEX(12) FIXED INITIAL (1y 16s 22y 26y 31y 34y 35y 37y 39y 42y
42y 42y 43);
DECLARE C1(NSY) BIT(86) INITIAL (

*(2) 00000 00000 00000 00000 00020 00000 00000 00000 000"y

"(2) 02000 00000 00000 02200 20220 00202 20002 20000 002"y

"(2) 02222 02222 22222 20022 02003 22000 00330 02000 030"y

"(2) 00030 00003 00330 00000 00000 00000 00000 00330 003"y

*(2) 00030 00002 00220 00000 00000 00000 00000 00220 003"y

*(2) 02000 00000 00000 02200 20020 00002 20002 20002 002",

*(2) 00020 00002 00220 00000 00000 00000 00000 00220 002"y

*(2) 00010 00001 00110 00000 00000 00000 00000 00110 001"y

*(23} 00010 00001 00110 00000 00000 00000 00000 00110 001"y

*(2) 00010 01000 11110 00000 00000 00000 00000 00110 001"y

i *(2) 00020 01000 00220 00000 00000 00000 00000 00220 002"y

E *(2) 00020 01000 00220 00000 00000 00000 00000 00220 002"y

5 *(2) 00010 00000 00000 00000 00000 00000 00000 00110 001",

E *(2) 00010 00000 00000 00000 00000 00000 00000 00110 001"

£ *(2) 00010 00000 00000 00000 00000 00000 00000 00110 001",

*(2) 00010 00000 00000 00000 00000 00000 00000 00110 001"y

y
’

*(2) 00010 00001 00110 00000 00000 00000 00000 00110 001"

*(2) 01000 00000 00000 00000 00000 00010 01000 00000 001"

*(2) 00010 00001 00110 00000 00000 00000 00000 00110 003"y
*(2) 00010 00001 00110 00000 00000 00000 00000 00110 001"y
*(2) 00000 00000 00000 00010 00000 00000 00000 00000 000",
*(2) 00010 00000 00110 00000 00000 00000 00000 00110 001",
*(2) 01000 00000 00000 01100 10000 07001 10001 10000 001"y
*(2) 02000 00000 00000 00000 00000 00000 00000 00000 001"

ST s A LSNP N




" (2)
"(2)
"(2)
"(2)
"(2)
*(2)
" (2)
"(2)
*(2)
“(2)
*(2)
" (2)
e2)
“(2)
*(2)
NE2)
"(2)
"(2)
"(2)
*(2)
" (2)
(2
"(2)
*(2)
*(2)
"(2)
"(2)
*(2)
"(2)
"(2)
"(2)
“(2)
*¢2)
*(2)
"(2)
*(2)
*(2)
*(2)
*(2)
"(2)
“(2)
*(2)
*(2)
"(2)
"(2)
"(2)
*(2)
"(2)
"(2)
"(2)
" (2)
*(2)
"(2)
"(2)
"(2)
"(2)

00010
00010
02000
02000
00010
00000
00000
00010
02002
02002
02010
00010
00010
02202
02302
02020
00000
02002
02333
03002
02202
01000
00000
02000
00000
00010
02202
02203
#0000
02303
00010
02000
01000
01000
00000
03000
02101
01000
00000
02000
01000
02002
00000
01000
01000
01000
01000
01010
01000
00000
02202
00010
02000
01000
01000
00000

XCOM

00000
00000
00000
00000
00001
00000
00000
00001
00000
00000
00001
00000

00000
02222

W e AL N

02222
00000
00000
00000
12222
00000
02222
00000
00000
00000
00000
00001

02222
03222
00000
02222
00000
00000
00000
00000
00000
00000
001G
Q0000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00210
00001
00000
00000
00000
00000

00000
00000
00000
00000
00110
00000
00000
00110
00000
Q0000
00110
00000
00000

22222
L
22222

-~

00000
00000
00000

hode e do dal

A N A K A

00000

2222

00000
00000
00000
00000
00110

s

Pt ety
22222
platatatets

00000

A B Noe B B

XPL

00000
00000
02200
02200
00000
00000
00000
00000
00000
00000
00000
00000
00000
20022
20022
00000
00000
00000
20022
00000
10022
00000
00000
00000
00000
00000
20022
20022
00000
20022
00000
02200
01100
01100
00000
00000
00011
01100
00000
02200
00000
00000
00000
00000
01100
00000
01100
00000
00000
00000
00022
00000
02200
00000
00000
00000

VERSION

00000
00000
20000
20000
00000
00000
00000
00000
00000
00000
00000
00000
00000
02000
02000
00002
00000
00000
02002
00000
02000
Q0000
00000
00000
00000
00000
02000
02000
00000
02000
00000
20220
10000
10000
00000
00000
00000
10010
00000
20220
00000
00000
00000
00000
10210
00000
10000
00001
00001
00000
00000
00000
20220
00000
00000
00000

00000
00000
00002
00002
00000
00000
00000
00000
00000
00000
00000
00000
00000
22000
22000
00000
00000
00000
22000
00000
12000
00000
00000
00000
00000
00000
22000
22000
00000
22000
00000
00002
00001
00001
00000
00000
01000
00001
00000
00002
00000
00000
00000
00000
00001
00000
00001
00000
00000
00000
02000
00000
00302
00000
00000
00000

00000
00000
20002
20002
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00220
00000
00000
00220
00000
00000
00000
00000
00000
Q0000
00000
00000
00000
00000
00000
00000
20002
10001
10001
00000
00000
00000
10001
00000
20002
00000
00000
00000
00000
10001
00000
10001
00110
00110
00000
00000
00000
20002
00000
00000
00000

IV COMPILER

00000
00110
20000
20000
00110
00000
00000
00110
02000
02000
00110
00000
00000
00000
00000
00000
00100
02000
00000
02000
00000
00000
00000
00000
00000
00110
00000
00000
Q0010
00000
00110
20000
10000
10000
00000
00000
00000
10000
00010
20000
00000
02000
Q0110
00000
10000
00000
10000
00000
00000
00000
00000
00110
20000
00000
00000
00000

A6-3
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" (2)
"(2)
"(2)
*(2)
*(2)
"(2)
“(2)
“(2)
"(2)
(2
(2
"(2)
DECLARE
NECLARE
197413,
459558
525098y
400579
852739
218281y
283820y
1049357
1180425,
1245961y
1377033y
1454852,
1639206
1835814,
2032421y
2229029y
3212035y
3417602y
3549699
3748614,
40107358y
4471553
4794884,
4925955y

02202
01000
01000
02002
02000
02202
02202
02002
01000
01001
02202
00010
NC1TRIFLES LITERALLY
CI1TRIPLES(NCITRIFPLES) FIXED INITIAL

XCO

00220
00000
00000
00000
00000
00220
01221
00000
00000
00000

02",“)‘3

00000

197414,
459562
535043y
787203
852745,
218284,
283821 »
1049381,
1180428,
1245964,
1377036y
1454854,
1639210,
1835818,
2032422,
2229030,
3212041y
3539715,
3680771,y
3750657y
4012801
4598275,
4915971y
5188098,

M

00000
00000
00000
00000
00000
00000
11000
00000
00000
Q0000
22110
00000

197418y
469507 »
590595y
787209y
852748
218285,
983845y

XPL

00022
00000
01100
00000
00000
00022
00022
00000
00000
00000
00022
00000

207363y
525059
5920601
787212y
852749y
218309
283846 »

00000
00000
10010
00000
00000
Q00000
01000
00000
00000
00000
02000
00001
20375

VERSION

459323y
525065
590604y
787213y
852773
?18310»
283850

02000
00000
00001
00000
00000
02000
02000
Q0000
00000
00000
02000
00000

IV  COMFILER

00000
00000
10001
00000
00000
00000
00000
00000
00000
00000
Q0000
00110

459529y
G23068y
590605
787237y
852774,
18314,
PRI79G

(197379

00000
00000
10001
01000
00000
00000
00000
00000
00000
00000
00000
00000

001

459532y
$525069
G90629y
787238y
852778y
28259y

1049347

197385,

000",y
000"y

Yy

000"y
000"y
000"y
000"y
000",y
000",
000"y
000"y
Q10" %

459533y
525093y
590630
787242
862733
83811,

1049353

197388,

1049382y
1180429,
1245965,
1377037
1456897,
1649155y
1845763
2032426y
2229034,
3212044,
3539721
3683076y
3811843y
4072962y
4600580y
4915977
5188100

1049386y
1180453y
1245989
1377061y
1639171
1835779y
1911299y
2042371y
2238979y
3212045,
3539724,
34683078y
3814148,
4338946y
4600582y
49215980y
5384707y

1059331 »
1180454y
1245990y
1377062
1639177y
1835785,
2032387y
2228995,
2490904
3212069y
3539725y
3685121
3814150,
4338948,
4602625y
4915981 »
5387012y

S5833770)
DECLARE FRTEB(109) FIXED INITIAL (Oy

4671531y

18219y

1124867y
1180458,
1245994,
1377066
1639180y
1835788y
2032393y
2229001y
2490912
3212070
3539749
3689499
39346810y
44467203y
4664065y
4916005y
5387014,

18248,

1127174y
1190403
1255939y
1387011y
1639181y
1835789y
2032396 »
2229004y
2490913y
3212074y
3539750y
3746307
4008451 »
44469508y
47294601y
49146006y
5389057

4430y

4416y

Ab~-4

197389y
459557 »
525094,
590634,
797187y
918275y
983817y
1049356
1180419,
1245955,
1377027y
1452547
1637205y
1835813y
2032397y
2229005y
2490921
3222019y
3539754
3748612y
4010756
4469510y
4794882y
4916010y
5833731y

4419y

18730y 13350y 202646y 828y
19260y S1y 42y 9y 10y
10792y Oy O 82y Oy

71y 17 59y 45y 88y 8ly 69y 77y 89y Oy 146949y
19260y 91y 36 24y 42y Oy Oy 18730 20266y 16949

11y Oy Oy 99 O» 99 Oy 20y Oy 4156y 76y Oy Oy Oy Oy 23

44y Oy
11279
31y 28y
22070y

Oy

0y 4072962y
11289y
82y 0Oy

Oy
34y
22788y

Oy
Oy

29y Oy
83y
35

P91y 23052y

22037

14393,
15367y
0)s

Qv

DECLARE FRDTRB(109) BIT(8) INITIAL (O»

8y

39y
19y
@Sy
71y
77y

P
&by
49y
by
28y
769

DECLARE HDTB(109) RIT(8) INITIAL (O»
76y

76y 76y

10»

11y 12y
107
59

69y
S7y
92
70
81y 80,

76y 76y

44,
31r 42
27y 29y
S1»

13y &7y
73y 43y
53y
20y
30y
S0y

74y

85y
108y
98y
45y
91y

&5y

37y 60
88,
109y
99y
17

?0) 5

Sy

72y 43y

23053y
48y

64,
89

3éy
100y

70

13,

12»
82y Oy
35y 33y
103,
82y 72y

58,
97y Aby
Séy

70y

91y SOy

bly Sé6»
Dy

34
105y

41y 47>
1» 75,

70y
S1y &2y 66

Oy
Oy
Oy

58y
Oy

22y

83y
63y

86y

102

74y 14,y

4ly b1y

17988,
3354940y
23

&2y &8y

101y

82y 61y
1195027y

24y 32y
bl
84,
104y 55y
14y 3y

4y 79y

87y

61y
52y

70y
79y

13105y
18952y Oy

106,
48,

2

78y

Gl

11278y
18»

21y &
38y &Sy
40y 18y
54y 93y @
Sr 15 2

-~ ¥
S2y 260

7y

74y
73y

746
79y



T T

O e S oot 2B e TV e = S S st s st cPhislncammeete - o e : :"""1
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73y 79y &6y 75y 58y 82y 54y S54y 54y 54y 49y 54y G4y G4y 54y 4by A7y Gby
57y 46y A3y 43y 8ly 87y 53y 53y 71y 43y 47y 77y 91y S1ly 83y 83y 90y 90y
90y 90y 20y 88y 47y 45y 44y 44y 44y 44y 69y S50y G50y 63y 48y 61y 63y 68y
59y 84y 59y 84y b4y 67y 8ly 63y 55y 83y 48y 60y 60y 76y 55y 85y 85y 87y
78y 745 74y 80y 80y 89y 89y Bb6» B8)S

DECLARE PRLENGTH(109) BIT(8) INITIAL (Os A4y 3y 3y 3y 3y 3y 29 29 29 29 2y 2y

Dy 2y 2y 1y 3y 3y 3y 3y 3y 3y 2y 29 29 2y 1y 1y 3y 3y 3y 3y 29 29 29 29 2»
"

1y 19 29 19 2y 19 2y 1y 39 2y 1y 1y 1y 1y 3y 1y 1y 2y 1y 29 2y 1y 1y 4y 2»
Ty By 2y 29 1y Ty 29 29 3y Ty 3y 1y 29 1y 1y 3y 29y 29y 29 19 29 4y 3y 29 2»
2y 29 29 1y 2y 19 35 15 29 1y 29 1y 1y 4y 3y 1y 3y 1y 39 29y 3y 1)3%

DECLARE CONTEXT_.CASE(109) RIT(8) INITIAL (Os Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy
Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy 2y Oy Or Or Or Oy Oy Oy Oy O»
Oy 2y Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy 1y O» O
Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy O»
Or Or Oy Oy Oy Oy Oy Os Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Os Oy Oy Oy 0I5

DECLARE LEFT_CONTEXT(1) BIT(8) INITIAL (84y 71)5 :

DECLARE LEFT_INDEX(49) RIT(8) INITIAL (0Os Oy Oy Oy Oy Os Os Oy Oy Oy Oy Oy
1 19 1 1y 19 1y 1y 19 1y 1y 1y 1y 1y 1 1y 1y 1y 1y 1y 29 2y 29 29 2y 2»
2y 29 2y 29 29 2y 29 2y 2y 29 2y 29 2)%

DECLARE CONTEXT.TRIFPLEC(O) FIXED INITIAL (0)3#

DECLARE TRIPLE_INDEX(49) RIT(8) INITIAL (Os Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy O
Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Or Or Oy Os Oy Oy Oy Oy Oy Oy Oy Oy O
Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy 1)3%

DECLARE PR_INDEX(?1) RIT(8) INITIAL (1s 17» 23y 29y 34y 35y 40y 40y 40y 40y
42y 44y 44, 44y 44y 44y 44y 44y 45, A4Sy 45y A5y 45y 44y 46y A6y 47y A48y
485 48y 49y 49y S50y 51y 52y 52y 52y 54y 55y 56y 96y 57y 61y 63y 68y 68y
68y 71y 719 71y 759 779 77y 78r 78y 83y 83y 83y 83y 84y 90y 90y 90y 922
92y 93y 93y 93y P4y 94y P4y 94y P4y P4y P46y 6y P8y 98y 98y 98y 100y 100y
100y 101y 102y 104y 106y 108y 108y 108y 110y 1107

/% END OF CARDS FUNCHED BY SYNTAX X/
/% DECLARES FOR BINARY (LINK EDIT) DATA SET CREATION X/

DECLARE SYSPUNCH LITERALLY ‘OQUTPUT(2)’5

DECLARE BINRCD CHARACTERS$
DECLARE BINARY(79) BRIT(8)3 /% RBINARY CODE RECORD X/
DECLARE BINFTR FIXEDS

/% DECLARATIONS FOR THE SCANNER X/

/% TOKEN IS THE INDEX INTO THE VOCABULARY V() OF THE LAST SYMEBOL SCANNED.
CH IS THE LAST CHARACTER SCANNED (HEX CODE)»
CP IS THE POINTER TO THE LAST CHARACTER SCANNED IN THE CARDIMAGE»
BCD IS THE LAST SYMBOL SCANNED (LITERAL CHARACTER STRING). X/

DECLARE (TOKENs CHs CF) FIXEDy BCD CHARAICTERS

/% SET UP SOME CONVENIENT ABBREVIATIONS FOR FRINTER CONTROL X/
DECLARE EJECT.PAGE LITERALLY ‘OQUTPUT(1) = FAGE’»
FPAGE CHARACTER INITIAL (’17)» DOUBLE CHARACTER INITIAL (’07)»
DOUBLE..SPACE LITERALLY ‘OUTPUT(1) = DOURLE’»
X70 CHARACTER INITIAL (¢’
‘)

/% LENGTH OF LONGEST SYMBOL IN V X/
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DECLARE (RESERVED_LIMIT, MARGIN.CHOF) FIXEDj$

/% CHARTYFE() IS USED TO DISTINGUISH CLASSES OF SYMBOLS IN THE SCANNER.
TX() IS A TABLE USED FOR TRANSLATING FROM ONE CHARACTER SET TO ANOTHER.
CONTROL. () HOLDS THE VALUE OF THE COMPILER CONTROL TOGGLES SET IN $ CARDS.
NOT-LETTER_.OR_DIGIT() IS SIMILIAR TO CHARTYFE() BUT USED IN SCANNING
IDENTIFIERS ONLY.

ALL ARE USED BY THE SCANNER AND CONTROL () IS SET THERE.

X/
DECLARE (CHARTYPEs TX) (2855) BIT(8)»

(CONTROL sy NOT_LETTER_OR_DIGIT) (2335) BIT(1)j$

/% ALFHABET CONSISTS OF THE SYMBOLS CONSIDERED ALFHARBRETIC IN BUILDING

IDENTIFIERS x/
DECLARE ALFHABET CHARACTER INITIAL (’ABCDEFGHIJKLMNOFQRSTUVWXYZ. $@#‘)5

/% BUFFER HOLDS THE LATEST CARDIMAGESs
TEXT HOLDS THE PRESENT STATE OF THE INFUT TEXT (INCLUDING MACRO
EXPANSIONS AND NOT INCLUDING THE FORTIONS DELETED BY THE SCANNER)»
TEXT-LIMIT IS A CONVENIENT FLACE TO STORE THE FOINTER TO THE END OF TEXTy
CARD_.COUNT IS INCREMENTED RBRY ONE FOR EVERY XFL SOURCE CARD REAIly
ERROR_COUNT TABULATES THE ERRORS AS THEY ARE DETECTED DURING COMFILE.»
SEVERE.ERRORS TABULATES THOSE ERRORS OF FATAL SIGNIFICANCE.

x/

DECLARE (BUFFERy TEXT» CURRENT_PROCEDURE» INFORMATION) CHARACTERYy
(TEXT-LIMITy CARD_.COUNTs ERROR-COUNT, SEVERE.ERRORSy FREVIOUS.ERROR) FIXED

y

/% NUMBER_VALUE CONTAINS THE NUMERIC VALUE OF THE LAST CONSTANT SCANNEDY
JBASE CONTAINS THE FIELD WIDTH IN RIT STRINGS (DEFAULT VALUE = 4)»
BASE IS 2%XJBASE (I.E+y» SHL(1yJBASE) ).

x/

DECLARE (NUMBER_VALUEy» JBASE» RASE) FIXEDS

/% EACH OF THE FOLLOWING CONTAINS THE INDEX INTO V() OF THE CORRESFONDING
SYMBOL . WE ASK: IF TOKEN = IDENT ETC. X/

DECLARE (IDENT» STRING» NUMBERs DIVIDEy EOFILE» ORSYMEOL»
CONCATENATE) FIXEDS$

/% USED TO SAVE BRANCH ADDRESSES IN DO-LOOF CODE X/
DECLARE STEFK FIXED$

/% THE FOLLOWING ARE USED IN THE MACRO EXFANDER. CONSIDERARLE LOGIC
IS DEVOTED TO AVOIDING CREATING STRINGS OF LENGTH » 256y THE STRING LIMIT.
x/
DECLARE BALANCE CHARACTER» LE FIXEDS$
DECLARE MACRO_LIMIT FIXED INITIAL (40)» MACRO.NAME(40) CHARACTERY
MACRO_TEXT(40) CHARACTER» MACRO.INDEX(256) BIT (8)»
TOP-MACRO FIXED INITIAL (*FFFFFFFF")3
DECLARE EXPANSION_.COUNT FIXEDy EXPANSION.LIMIT LITERALLY ‘30073

/% STOPIT() IS A TABLE OF SYMROLS WHICH ARE ALLOWED TO TERMINATE THE ERROR
FLUSH PROCESS. IN GENERAL THEY ARE SYMBOLS OF SUFFICIENT SYNTACTIC
HIERARCHY THAT WE EXFPECT TO AVOID ATTEMPTING TO START COMFILING AGAIN
RIGHT INTO ANOTHER ERROR PRODUCING SITUATION. THE TOKEN STACK IS ALSO

e e e~ e e T M S ateenr g et o ey e e e R e g A
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FLUSHED DOWN TO SOMETHING ACCEFTABLE TO A STOFIT() SYMROL.
FAILSOFT IS A BIT WHICH ALLOWS THE COMPILER ONE ATTEMPT AT A GENTLE
RECOVERY . THEN IT TAKES A STRONG HAND. WHEN THERE IS REAL TROUELE
COMPILING IS SET TO FALSE» THEREBY TERMINATING THE COMFILATION.
MAINLOC IS THE SYMBOL TABRLE LOCATION OF COMPACTIFY FOR USE IN ERRORC).
X/
DECLARE STOPIT(NT) BRIT(1)r (FAILSOFTy COMFILING) RIT(1)r» MAINLOC FIXED?

DECLARE S CHARACTER: /% A TEMFORARY USED VARIOUS FLACES X/

} /% THE ENTRIES IN PRMASK() ARE USED TO SELECT OUT FORTIONS OF CODED
! PRODUCTIONS AND THE STACK TOF FOR COMPARISON IN THE ANALYSIS ALGORITHM X/
DECLARE PRMASK(S) FIXED INITIAL (O» Oy “FF"y *"FFFF®y ‘FFFFFF*y “FFFFFFFF")5

/¥ SUBSTR(HEXCODESy Iy 1) IS THE HEXADECIMAL COUE LETTER FOR I X/
DECLARE HEXCORES CHARACTER INITIAL (/0123456789ARCIEF’ )

/XTHE FROFER SUERSTRING OF FOINTER IS USEDN TGO FLACE AN \ UNRER THE FOINT
OF DETECTION OF AN ERROR DURING COMFILATION. IT MARKS THE LAST CHARACTER
SCANNED. X%/

DECLARE POINTER CHARACTER INITIAL (7

AP R

DECLARE (COUNT#STACKs COUNT#SCANy COUNTH#RRy COUNTH#RX> COUNTH#FORCES
COUNT#ARITHy COUNT#STORE, COUNTH#FIXRFWsy COUNTE#FIXIy COUNTH#FIXCHUW,
COUNT#GETDs COUNTH#GETC»> COUNT#FIND) FIXEDS

/% RECORD THE TIMES OF IMPORTANT FOINTS DURING COMPILATION X/
DECLARE CLOCK(S) FIXEDj

/% COUNT THE NUMBER OF COMFARISONS OF IDENTIFIERS IN SYMROL TABLE LOOK-~UFS
THIS CANs IN GENERALrs BE EXFPECTED T0O RE A SUBSTANTIAL FART OF RUN TIME. |
X/ {
DECLARE IDCOMFARES FIXEDY STATEMENT.COUNT FIXEIDS
DECLARE TRUELOC FIXED: /% ADDRESS OF INTEGER 1 IN DATA AREA X/ i
DECLARE COMPLOC FIXEDS /% THE ADDRESS OF ALL ONES MASK FOR COMFLEMENT X/
DECLARE CATCONST FIXEDS /% ADDRESS OF 2%X24 X/
LGECLARE BASEDATA FIXED? /% BASE REGISTER INITIALIZATION ADDRESS %/

R
e

/% THE EMITTER ARRAYS X/

7 KRR KKK KA KK KKK KKK KK K K KKK KKK KK KR XK oK K K KKK KKK KKK oK KKK K KKK KKK KK KK KR KKK KK KK

WARNING! THE EMITTER ARRAYS “CODE®» "DATA"y AND "STRINGS" ARE
DEFENDENT ON THE HARDWARE DEVICES AVAILABLE FOR SCRATCH STORAGE. THE
LITERAL CONSTANT °*DISKBYTES® SHOULD RE EQUAL TO THE RLOCKSIZE OF THESE FILES
AS ESTABLISHED IN DCE’S IN THE SUEBMONITOR.

SUGGESTED VALUES:

FOR LARGE CORE? FOR SMALL CORE DISKBYTES = 400.
| 2311 DISKBYTES = 3500
: 2314 DISKBYTES = 7200
| 2321 DISKBYTES = 2000

i
|

THIS VERSION OF XCOM NEEDS THREE SCRATCH FILES?:

A e e
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COMFILED CODE TEMFORARY
COMFILED DATA TEMFORARY
CHARACTER STRING TEMFORARY
BINARY FROGRAM QUTFUT

LR e

KKK KK KK KK KKK KKK KKK KKK KKK KKK K KKK KK KK KKK KK KKK KKK K KKK K KoK 3K ok 3 oK K ok K K KKK KK KK KK KK KKK/

DECLARE DISKRYTES LITERALLY ‘360075 /% 2311 DISKS X/
/% SIZE OF SCRATCH FILE RLOCKS IN RYTES X/
DECLARE CODEMAX FIXEDS$ /% FORCES CODRE TO WORD EBOUNDARY X/
DECLARE CODRE (DISKRYTES) RIT(8)j
DECLARE DATAMAX FIXEIDS /% FORCES DATA TO WORD BOUNDARY X/
DNECLARE DATA (DISKRYTES) RIT(8)j
DECLARE STRNGMX FIXEDS /¥ AN FORCE STRINGS TO RE ALIGNED X/

DECLARE STRINGS (DISKBYTES) BIT(8)3 /% RUFFER FOR COMFPILED STRINGS %/

/% CODeEMAX IS THE # OF RECORDS OF CODE GENERATED
DATAMAX IS THE NUMBER OF RECORDS OF DATA GENERATED
X/

B

NECLARE COREFILE FIXED INITIAL(1)§ /% FILE FOR BINARY CODEs AND X/
DECLARE DATAFILE FIXED INITIAL (2)5 /% SCRATCH FILE FOR DATA %/
DECLARE STRINGFILE FIXED INITIAL (3)3

/% SCRATCH FILE FOR CHARACTER STRINGS %/

DECLARE (FFORG» PFLIMy DFORGs DFLIMy CURCRLK» CURDEBLKy CURSEBLKy CHFORGy
CHPLIMs STRINGMAXy SHORTOFIXy SHORTCFIXs LONGDFIXy LONGCHIXs FL ) FIXEDS

DECLARE LIMITWORD FIXEDj#
DECLARE STRING.RECOVER FIXEDSj

DECLARE XPLCOMF FIXED: /% RELOCATED ADDR OF THE COMFACTIFY MOD %/
DECLARE XFLMON FIXEDS /% RELOCATED ADDR OF THE XFL SUR MONITOR X/
DECLARE SAVE FIXEDs /% CONTAINS AIDR OF SAVE AREA FOR EXTERNAL CALLS X/
DECLARE PARMLOC FIXEDF /% CONTAINS ADDRESS OF THE FARAMETER LIST FASS

FROM AN EXTERNAL ROUTINE TO A FURLIC FROC %X/
DECLARE STRMOVE FIXEDS /% ADDRESS OF COMMON STRING MOVE ROUTINE X/
PECLARE CATENTRY FIXEDS /%  ENTRY TO CATENATE ROUTINE %/
DECLARE STRN FIXEDF /% ADDRESS OF TEMF IN STRING TO NUMERER ROUTINE X/
DECLARE STRL FIXED; /% ADDRESS OF LAST STRING COMFUTED FOR OFTIMIZING \\ X/
DECLARE FREEFOINT FIXED INITIAL(4)5 /XOFFSET TO TOF OF STRING AREA X/
DECLARE FREEBASE FIXED INITIAL (8)F /% OQFFSET FROM R13 %/
DECLARE FREELIMIT FIXED INITIAL (12)3 /% OFFSET FROM R13 X/
DECLARE DESCL FIXED INITIAL (16)F /% OFFSET TO # OF DESCRIPTORS %/
DECLARE NMERNTRY FIXEDS /% ENTRY TO RBRINARY TO CHAR. CONVERSION %/
DECLARE MOVER FIXED? /7%  ADDRESS OF MOVE TEMFLATE X/
DECLARE BASES (15) FIXEDS3 /% THE VALUE OF THE RASE REGISTERS X/
DECLARE AVAIL FIXED INITIAL (2)5
DECLARE DESC(1024) FIXEDS} /% STRING DESCRIFTORSy REG 13 RELATIVE X%/

v o

I

i

i /% 360 REGISTER ASSIGNMENTS:
i 0 SCRATCH

. 1-3  ACCUMULATORS
3 | 4-11 DATA ADDRESSING

- B e A masasleb AR AR SR SRS e
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12 BRANCH REGISTER

13 STRING DESCRIFTOR AREA BASE

14 PROGRAM RASE

15 FOINTS TO ENTRY OF I/0 FACKAGE
x/

DECLARE CALLREG LITERALLY ‘"F"‘§ /% REGISTER FOR IO ROUTINES OF SUBMONITOR X/
DECLARE BRCHREG LITERALLY ‘"E"’§F /% REGISTER FOR BRANCHING X/

DECLARE SBR LITERALLY “"D*"’s /% STRING BASE REGISTER TO ADDRESS DESCRIFT. X/
DECLARE FBR LITERALLY ‘"C"‘% /% FROGRAM BASE REGISTER FOINTS TO CODE X%/
DECLARE DBR LITERALLY ‘*B"‘F /% FIRST DATA RASE REGISTER X%/

DECLARE FPROGRAMSIZE LITERALLY ‘25’3 /% NUMBER OF 4096 BYTE PAGES ALLOWED %/
DECLARE LASTRASE FIXEDj /% KEEF TRACK OF ALLOCATION OF REG 11 - 4 x/
DECLARE TARGET.REGISTER FIXEDS$

DECLARE MASKFO000 BIT(32)3; ]
DECLARE ADREG FIXED'y ADRDISF FIXEDj /% GLOBALS FOR FINDADDRESS %/ |
DECLARE RTNADR FIXED? /% WHERE THE FRESENT RETURN ADDRESS IS STORED %/

DECLARE RETURNED.TYFE BIT (8)3 .
DECLARE TEMF(3) FIXED 3§ /%X STORAGE FOR SAVE.REGISTERS X%/ :
DECLARE (DFs FFPs CHP» DSF»y NEWDF» NEWDSF) FIXEDF /% EMITTER FOINTERS X/ :
DECLARE ITYPE FIXEDS$ /% INITIALIZATION TYPE %/ é
DECLARE STILLCOND FIXEDF /% REMEMEBER CONDITION CODE TEST FOR PEEFHOLE X/ ;

/% COMMON IBM 3460 O0OP-CODES X%/ :
DECLARE OFNAMES CHARACTER INITIAL (¢’ EALRBCTRECR LFR LNR LTR LCR NR CLR O }

R XkR LR CR AR SR MR DR ALR SLR LA STC IC EX BAL BCT BC CVD CVB ST N *
CL 0O X L Cc A 8 M n AL SL  SRL SLL SRA SLA SRILSLILSRDASL.IAS

T™M TM MVI NI CLI OI XI LM MVC STH LH ‘)3

v DECLARE OPER(255) RBIT(8) INITIALC

4 /XOXX/ Oy Oy Oy Oy Oy 4y 8y 12y Oy Oy Oy Oy Oy Oy Oy Oy

/X1XX/ 169 20y 24y 28y 32y 36y 40y 44, A8y S22y T6y 60y b4y 68y 72y 760

Ve ¥4 ¢ 94 Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy O>»

/X3XX/ Or Oy O Oy Oy Oy Or» Oy Oy Oy Oy Oy Oy Oy Oy Oy

/X4%%X/ 2346y 80y 84y 88y 92y 926910051045y240y Oy Oy Oy Oy 0,108y112»

/7XS%%X/ 116y Oy Oy 0912051245128+ 1325136914051445148y152y1569160y164»

/XEXX/ Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy O0O» Oy

/X7%XX/ Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy

/X8%X%X/ Oy Oy Oy Oy Oy Oy Oy O091689172+1765180y184,188,192,1%96>

/7XPKkXK/ 20092045208y 0921292169 2209224+228y 0y Oy Oy Oy Oy Oy O»

/XAXX/ Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy O

/XBXX/ Oy Oy O Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy O0O» Oy

/XCkX/ Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy O

Vg 312 % ¥4 Oy 09232y Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Osy Oy

/XEXX/ Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy O»r O»

/XFXX/ Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Oy Os Oy Oy Oy O}

/% X0 X1 X2 %3 %4 X5 X6 X7 %8 X9 XA XE XC XD XE XF X%/
DECLARE OFP_.CODE CHARACTERS /X% FOR DERUG PRINTOUT %/ i
DECLARE COMMUTATIVE(463) BIT(1)3 /X RECORD WHICH OFERATORS ARE COMMUTATIVE X/

/% COMMONLY USED /360 OPERATION CODES %/

DECLARE BC FIXED INITIAL ("47"), BCR FIXED INITIAL ("07%")3}
DECLARE BAL FIXED INITIAL ("45%)sy BALR FIXED INITIAL ("05")35
DECLARE LOAD FIXED INITIAL ("58")y STORE FIXED INITIAL (*30")$
DECLARE CMPR FIXED INITIAL (*59")» CMPRR FIXED INITIAL ("19%")}
DECLARE LA FIXED INITIAL ("41");

DECLARE STM FIXED INITIAL ("90")y» LM FIXED INITIAL ("98%")3%

SSp——

T —————
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/% THE FOLLOWING ARE USED TO HOLD ADDRESS FAIRS IN THE EMITTER FOR \\ X/
DECLARE (Als A2y Bls» B2y Tly T2) FIXEDS

/% COMMONLY USED STRINGS X/

DECLARE X1 CHARACTER INITIALC(’ ‘)» X4 CHARACTER INITIALC’ ‘)i

DECLARE X0 CHARACTER INITIALC(‘’)$% /% NULL CHARACTER STRING CONSTANT %/
DECLARE EQUALS CHARACTER INITIAL ¢’ = ‘)» FPERIOD CHARACTER INITIAL (’/+7)5%
DECLARE COMMA CHARACTER INITIAL (‘y‘)}%
DECLARE LPAREN CHARACTER INITIALC/(’)3%
DECLARE RFPAREN CHARACTER INITIALC?)7)j
DECLARE OR CHARACTER INITIALC/\’)3$
DECLARE CON.E CHARACTER INITIALC’E’)3#
DECLARE HYPHEN CHARACTER INITIALC’7‘7)5

/% TEMPORARIES USED THROUGHOUT THE COMFILER X/

DECLARE CHAR.TEMF CHARACTER}#

DECLARE (I» J» Ky L) FIXEDS

DECLARE TRUE LITERALLY ‘1‘» FALSE LITERALLY ‘0‘y FOREVER LITERALLY ‘WHILE
/% SYMBOL TABLE VARIAEBLES X/

DECLARE HALFWORD LITERALLY ‘179

LARELTYFPE LITERALLY ‘279
ACCUMULATOR LITERALLY ‘37

VARIARBRLE LITERALLY ‘47
CONSTANT LITERALLY ‘S‘»
CONDITION LITERALLY ‘&7
CHRTYPE LITERALLY 77y
FIXEDTYFE LITERALLY ‘8’
RYTETYPE LITERALLY ‘97>
FORWARDTYFE LITERALLY ‘107
DESCRIFT LITERALLY 117/
SFECIAL LITERALLY 7127y

FORWARDCALL LITERALLY ‘13’ »
CHAR.PROC_TYPE LITERALLY ‘147,
EXT-.FPARM LITERALLY ‘157

;

DECLARE TYPENAME(14) CHARACTER INITIAL (“‘y ‘RIT(16) ‘s ‘LABEL %%y
7y *’y ‘CHARACTER’» ‘FIXED ‘y ‘RIT(8) o SRR R R MR
‘CHARACTER PROCEDURE’)$

DECLARE PROCMARK FIXEDF /% START OF LOCAL VARIABLES IN SYMBOL TABLE %/

DECLARE PARCT FIXED# /% NUMBER OF FARAMETERS TO CURRENT FROCEDURE %/

DECLARE NDECSY FIXEDS? /% CURRENT NUMBER OF DECLARED SYMBOLS X/

/% MAXNDECSY IS THE MAXIMUM OF NDECSY OVER A COMFILATION. IF MAXNDECSY
BEGINS TO AFPPROACH SYTSIZE THEN SYTSIZE SHOULD BE INCREASED x/

DECLARE MAXNDECSY FIXEDS$

DECLARE SYTSIZE LITERALLY ‘450’F /X% SYMROL TARLE SIZE X/

/% THE SYMBOL TABLE IS INITIALIZED WITH THE NAMES OF ALL
BUILTIN FUNCTIONS AND FPSEUDO VARIABLES. THE FROCEDURE
INITIALIZE DEPENDS ON THE ORDER AND PLACEMENT OF THESE
NAMES. DUE CAUTION SHOULD BE OBSERVED WHILE MAKING CHANGES .

x/
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DECLARE SYT (SYTSIZE) CHARACTER /% VARIAEBLE NAME X%/
INITIAL (/7’9 y ’MONITOR.LINK’» ‘TIME..OF .GENERATION »
‘DATE..OF .GENERATION’ » COREWORD’ vy “CORERYTE “ 9 * “ »
‘DESCRIFPTOR’ » ‘NDESCRIFPT’y ‘LENGTH’y’SUBSTR’y "BYTE“» "SHL “ »
‘SHR’ » “INPUT » “OUTPUT “» ‘FILE‘» “INLINE’ » “TRACE ‘ » ‘UNTRACE’ »
‘EXIT’ s TIME’ » ‘DATE’ » ‘CLOCK.TRAF ‘ »  INTERRUPT..TRAF “ »
MONITOR’ » ‘ADDR‘ » * XPLPACK “ » * XFLMON’ v * XPLINIT ) $
DECLARE SYTYFPE (SYTSIZE) RIT (8) /% TYFE OF THE VARIABLE X/
INITIAL (O»OyFIXEDTYPEyFIXEDTYPEYFIXEDTYFPEsFIXEDTYFE?Y
RYTETYPEFIXEDTYPE»FIXERTYPE yFIXEDNTYPE »SFECIAL s SFECIAL »
SPECIAL ySPECIAL ySPECIAL »SPECIAL »SFECIAL » SFECIAL ySFECIAL »
SPECIAL »SPECIAL »SPECIAL ySFECIAL »SFECIAL » SFECIAL »SFECIAL »
SPFECIAL ySPECIAL »SPECIAL »SPECIAL »SPECIAL) S
DECLARE SYRASE (SYTSIZE) RBIT (4) INITIALC(OsOsNRRsDERyNBR»O»O»
IRRy4sDBR»0»0505050509050+05090905090+0s0+0s0yIIBRy0y0Q) ¥
DECLARE SYDISF (SYTSIZE) RIT (12) /% DISPLACEMENT FOR VARIAERLE X/
INITIAL (050905020509 05050909192v394959697¢8y 1011512513514y
15916917y189199090) 5
DECLARE SYTCO(SYTSIZE) RIT (16)5% /% COUNT OF REFERENCES TO SYMROLS x/
DECLARE SYESDTYPE(SYTSIZE) BIT(8)% /% USED FOR ESD CREATION X/
DECLARE SYRLIDADNDR(SYTSIZE) FIXED % /X ADDR TO BE RELOCATED X/
DECLARE SYLEN(SYTSIZE) FIXED # /% LENGTH OF LARELED COMMON VARIARBLE %/
DECLARE DECLARED_ON_LINE(SYTSIZE) RIT(14)}

P —

/% THE COMFILER STACKS DECLARED BELOW ARE USED TO DRIVE THE SYNTACTIC
ANALYSIS ALGORITHM AND STORE INFORMATION RELEVANT TO THE INTERFRETATION
OF THE TEXT. THE STACKS ARE ALL FOINTED TO BY THE STACK FOINTER SF. X/

DECLARE STACKSIZE LITERALLY ‘35‘% /% SIZE OF STACK X/

DECLARE PARSE.STACK (STACKSIZE) RIT(8)F /% TOKENS OF THE FARTIALLY FARSED
TEXT %/

DECLARE TYPE (STACKSIZE) RIT(8)# /% OFERAND TYFE FOR EXFRESSIONS X/

DECLARE REG (STACKSIZE) RBIT(8)j /% ASSOCIATED GENERAL REGISTER X/

DECLARE INX (STACKSIZE) RBIT(8)j /7% ASSOCIATED INDEX REGISTER X/

DECLARE CNT (STACKSIZE) BIT(8)j /% ANNY COUNT» PARAMETERSy SURSCRIFTS +.+.%/

DECLARE VAR (STACKSIZE) CHARACTERS/% ERCDIC NAME OF ITEM X/

DECLARE FIXL (STACKSIZE) FIXEDj /% FIXUF LOCATION %/

DECLARE FIXV (STACKSIZE) FIXEDS$ /% FIXUF VALUE %/

DECLARE PPSAVE (STACKSIZE) FIXED? /% ASSOCIATED FROGRAM FOINTER X/

/% SP POINTS TO THE RIGHT END OF THE REDUCIELE STRING IN THE PARSE STACK»
MP POINTS TO THE LEFT ENDs AND ,
MPP1 = MP+1, i

DECLARE (SPy MPy MPP1) FIXEDS a

/% DECLARE STATEMENTS AND CASE STATEMENTS REQUIRE AN AUXILIARY STACK X/
DECLARE CASEF FIXED# /% FOINTS TO THE CURRENT POSITION IN CASESTACK X/
DECLARE CASELIMIT LITERALLY ‘255‘y CASESTACK(CASELIMIT) FIXED#

DECLARE INSTRUCT (255) BIT(16)3 /% INSTRUCTION USE COUNTERS %/

/% ARRAYS TO HOLD FIXUPS DURING COMPILATION %/

/% FCLIM IS THE NUMBER OF FIXUPS THAT CAN BE RECORDED BEFORE THEY ARE MADE %/
DECLARE FCLIM LITERALLY ‘100’3%

:
| 4
i
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DECLARE FIXCADR (FCLIM) FIXEDj /% ADDRESS OF CODE FIXUFP X/
DECLARE FIXCB1 (FCLIM) BIT(8); /% 1ST BYTE OF CODE FIXUF %/
DECLARE FIXCB2 (FCLIM) BIT(8)j /% 2ND BYTE OF CODE FIXUF x/

DECLARE DCLRM CHARACTER INITIAL (‘IDENTIFIER LIST TOO LONG’)3j

DECLARE HOO BIT(8) INITIAL (0)3j

DECLARE HO2 BIT(8) INITIAL (2)3

DECLARE H40 BIT(8) INITIAL ("40");j

DECLARE PROC.NAME CHARACTER INITIAL (‘MAIN‘)j

DECLARE MAIN_-PTR FIXED$} /% SYMRBOL TABLE FOINTER TO THE FIRST FUEBLIC FROCX/
DECLARE CODE_ESDID FIXED$

DECLARE ESDID FIXEDS$

DECLARE ESDTYPE BIT(8)3 /% IDENTIFIES THE TYFE OF ESD ENTRY X/

DECLARE ESD.FIRST BIT (14) INITIAL ("4040")}

DECLARE WORKBYTE BIT (8)3}

DECLARE WORKWORD FIXEDj§

DECLARE STRREG FIXED? /% TEMP SAVE AREA FOR STRING ADDRESS REG %/

DECLARE MOVEFLAG BIT(1) INITIAL (TRUE)# /% USED IN MOVING COMMON STRINGSX/

/% FROCEDURES X/

FAD?
FROCEDURE (STRING» WIDTH) CHARACTERS
DECLARE STRING CHARACTER» (WIDTHy L) FIXED

L = LENGTH(STRING)}

IF L >= WIDTH THEN RETURN STRINGj

ELSE RETURN STRING \\ SUESTR(X70y Oy WIDTH-L)}
END PADj

I_FORMAT?
FROCEDURE (NUMBER» WIDTH) CHARACTERS?
DECLARE (NUMBERy WIDTHy L) FIXEDy STRING CHARACTERS$

STRING = NUMBER}$

L = LENGTH(STRING)

IF L >= WIDTH THEN RETURN STRING#

ELSE RETURN SUBSTR(X70s Oy WIDTH-L) \\ STRINGS
END I_FORMAT;

ERROR ¢
FROCEDURE(MSG» SEVERITY)S
/% PRINTS AND ACCOUNTS FOR ALL ERROR MESSAGES X/
/% IF SEVERITY IS NOT SUFFLIED, O IS ASSUMED X/
DECLARE MSG CHARACTER» SEVERITY FIXEDS
ERROR.COUNT = ERROR.COUNT + 13
/% IF LISTING IS SUPPRESSEDy FORCE PRINTING OF THIS LINE X/ | 4
IF ~ CONTROL(BYTE(’L’)) THEN
OUTPUT = I_FORMAT (CARD_COUNT» S5) \\ OR \\ BUFFER \\ OR?
OUTPUT = SUBSTR(POINTER» TEXT.LIMIT+LB~CP+MARGIN.CHOF)}#
/% SEVERITY(-1) IS A PORNOGRAPHIC WAY OF OBTAINING THE RETURN ADDRESS %/

gt o
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OUTPUT = ‘XXX ERROR»y “ \\ MSG \\
LAST PREVIOUS ERROR WAS DETECTED ON LINE “ \\
PREVIOUS.ERROR #
PREVIOUS.ERROR = CARD.COUNT}
IF SEVERITY > O THEN
IF SEVERE_ERRORS > 25 THEN
DO

QUTPUT = ‘X%%X TOO MANY SEVERE ERRORSs COMFILATION ABORTED XXX’

COMPILING = FALSES$

END}
ELSE SEVERE.ERRORS = SEVERE_ERRORS + 1j
END ERROR}
/% FILE HANDLING FROCEDURES X/
|
GETDATA!
FROCEDURE 3
/% HANDLE SCRATCH STORAGE ALLOCATION FOR THE DATA ARRAY X/
DECLARE I FIXED;
COUNT#GETD = COUNT#GETD + 1
FILE(DATAFILE»CURDBLK) = DATA} /% WRITE OUT CURRENT BLOCK %/
CURDBLK = DP / DISKBYTES} /% CALCULATE NEW BLOCK NUMBER X/
DPORG = CURDBLK % DISKBYTESS
DPLIM = DPORG + DISKBYTES;
IF CURDBLK <= DATAMAX THEN
DATA = FILE(DATAFILE,CURDRLK)S$
ELSE
Do}
/% ZERO OUT THE NEW DATA BLOCK %/
DO I = 1 TO SHR(DISKBYTES»2)3
DATAMAX(I) = O}
END; :
DO DATAMAX = DATAMAX + 1 TO CURDELK - 1} |
FILE(DATAFILE>DATAMAX)= DATAS g
END3$ |
END} '
END GETDATA} §
GETCODE ¢
PROCEDURE §
/%X HANDLE SCRATCH STORAGE ALLOCATION FOR THE CODE ARRAY %/
DECLARE I FIXED#
COUNT#GETC = COUNT#GETC + 13
FILE(CODEFILE,CURCBLK) = CODEj
CURCBLK = PP / DISKBYTESS} /% CALCULATE NEW BLOCK NUMBER %/
PPORG = CURCBLK % DISKBYTESS$
PPLIM = PPORG + DISKBYTESS
IF CURCBLK <= CODEMAX THEN
CODE = FILE(CODEFILE,CURCBLK)}
ELSE
Do}
/% ZERO OUT THE NEW CODE BLOCK %/
DO I = 1 TO SHR(DISKBYTES»2)} ;
H
1 b
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CODEMAX(I) = 0}
END$
DO CODEMAX = CODEMAX + 1 TO CURCBLK - 15
FILE(CODEFILE»CODEMAX) = CODES#
END}
END3
END GETCODE?

GETSTRINGS?
PROCEDURE #
/% HANDLE SCRATCH STORAGE ALLOCATION FOR STRING ARRAY X/
FILE(STRINGFILEy CURSBLK) = STRINGSS /% WRITE INTO THE FILE %/

CURSBLK = CHF / DISKRYTES3$ /% COMPUTE NEW BLOCK NUMBER %/
CHPORG = CURSBLKXDISKBYTES$ /% NEW BLOCK ORIGIN X%/
CHFLIM = CHPORG + DISKBYTESS# /% NEW UFPFER BOUND %/

IF CURSBLK <= STRINGMAX THEN
STRINGS = FILE(STRINGFILE,CURSBLK)# /% READ BACK FROM FILE X/
ELSE
DO STRINGMAX = STRINGMAX+1 TO CURSELK ~ 15
FILE(STRINGFILEySTRINGMAX) = STRINGS#
/% FILL OUT FILE SO NO GAPS EXIST %/
END3
END GETSTRINGS?

/% CARD IMAGE HANDLING FROCEDURE x/
GET-.CARD?
PROCEDURE §
/% DOES ALL CARD READING AND LISTING x/

DECLARE I FIXED» (TEMP» TEMFPO» REST) CHARACTERy READING BIT(1)3
IF LB > O THEN
DOs
TEXT = BALANCE;}
TEXT.LIMIT = LB ~ 15

CP = 0}
RETURNS
END}

EXPANSION.COUNT = 0} /% CHECKED IN SCANNER MACRO EXFANSION X/
BUFFER = INPUT;
IF LENGTH(BUFFER) = O THEN
DO? /% SIGNAL FOR EOF %/
CALL ERROR (‘EOF MISSING OR COMMENT STARTING IN COLUMN 1.7s1)7
BUFFER = PAD (/ /x’’/% %X/ EOF;ENDJEOF’» 80)35
END3$
ELSE CARD_COUNT = CARD_COUNT + 1 /% USED TO FPRINT ON LISTING %/
IF MARGIN_CHOP > O THEN
DO/ /% THE MARGIN CONTROL FROM DOLLAR \ X/
I = LENGTH(RUFFER) - MARGIN.CHOFS$
REST = SUBSTR(BUFFER» I)}
BUFFER = SUBSTR(BUFFERs Oy I)3}
END#
ELSE REST = X0}
TEXT = BUFFERS$
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TEXT.LIMIT = LENGTH(TEXT) = 13
IF CONTROL(BYTEC('M7)) THEN
OUTPUT = I_FORMAT(PPs7) \\ SUBSTR(X7051,20) \\ BUFFER}?
ELSE IF CONTROL(BYTE(‘L’)) THEN
DO;
REST = I_FORMAT (PP» &) \\ REST}
OQUTPUT = I_FORMAT (CARD_COUNT» S) \\ OR \\ BUFFER \\ OR \\
REST \\ CURRENT_FPROCEDURE \\ INFORMATION?
END3$
INFORMATION = XO0j§
CFP = 03
END GET..CARDj}

/% THE SCANNER FROCEDURES x/

CHAR?
FROCEDURE 5
/% USED FOR STRINGS TO AVOIDL CARD BOUNDARY FROBLEMS X/
CP =CP + 15
IF CP <= TEXT.LIMIT THEN RETURN;
CALL GET.CARD;:
END CHARj ]

DEBLANK ¢ :
FPROCEDURE §
/% USED BY RCHAR X/
] CALL CHAR}#
DO WHILE BYTEC(TEXTy CP) = BYTE(X1)}#
CALL CHAR}
END}
END DEBLANK3

BCHAR
PROCEDURE #
| /% USED FOR BIT STRINGS x/
' DO FOREVER}
CALL DEBLANK};
CH = BYTE(TEXTs CP)/
IF CH ~= BYTE(LFAREN) THEN RETURN?
/% (BASE WIDTH) X/
CALL DEBLANKS}
JBASE = BYTE(TEXTs CP) ~ "FO"F /% WIDTH %/
IF JBASE < 1 \ JBASE > 4 THEN
DOs
CALL ERROR (’ILLEGAL BIT STRING WIDTH: ‘ \\ SUBSTR(TEXT» CP» 1))}
JBASE = 43 /% DEFAULT WIDTH FOR ERROR %/
END$
BASE = SHL(1y JBASE)}
; CALL DEBLANKS/
j ‘ IF BYTE(TEXT» CP) ~= BYTE(RPAREN) THEN
CALL ERROR (’MISSING ) IN BIT STRING’» O )3}

END$
END BCHAR?
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BUILD.RCD?
PROCEDURE (C)3
DECLARE C RIT(8)3
IF LENGTH(BCD) > O THEN
BCD = BCD \\ X1j
ELSE
BCD = SUBSTR(X1 \\ X1» 1)}
/% FORCE BCD TO THE TOF OF FREE STRING AREA AND INCREASE LENGTH
BY ONE X/
/% THIS LINE DEPENDS UPON THE IMFLEMENTATION OF XFL STRINGS X/
COREBYTE(FREEPOINT-1) = Cj¥
END BUILD.BCD;

SCAN?
PROCEDURE §
DECLARE (S1, S2) FIXEDj
DECLARE LSTRNGM CHARACTER INITIAL(’STRING TOO LONG?)}$
COUNT#SCAN = COUNT#SCAN + 15
FAILSOFT = TRUES$
BCD = X07# NUMBER.VALUE = 0}
SCAN1:
DO FOREVER}#
IF CP » TEXT.LIMIT THEN CALL GET..CARDS$
ELSE
D07 /% DISCARD LAST SCANNED VALUE X/
TEXT_LIMIT = TEXT_.LIMIT - CF}
TEXT = SUBRSTR(TEXTs CF)j

CF = 03
END}
/% BRANCH ON NEXT CHARACTER IN TEXT X/

DO CASE CHARTYPE(BYTE(TEXT))j
/% CASE 0 X%/

/% ILLEGAL CHARACTERS FALL HERE X/
CALL ERROR (‘ILLEGAL CHARACTER?: “ \\ SUBSTR(TEXTy Os 1))

/% CASE 1 x/

/¥ BLANK X%/
nos
CF = 135
DO WHILE BYTE(TEXT» CP) = BYTE(X1) & CP <= TEXT.LIMITS
CP = CP + 15
ENDS$
CP = CP ~ 1%
ENDS$

/% CASE 2 x/

/% STRING QUOTE (’): CHARACTER STRING X/
DO FOREVERS#

TOKEN = STRINGS

81 = 1§

CALL CHARS

DO WHILE BYTE(TEXT» CP) ~= BYTE(HYFHEN)}
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IF CP <= TEXT.LIMIT THEN
CP = CP+13
ELSE
D03 /% STRING BROKEN ACROSS CARD ROUNDARY X/
IF LENGTH(BCD) + CFP > 257 THEN
Dos
CALL ERROR(LSTRNGM +0)35
RETURN
END$
IF CFP > 81 THEN
RCD = BCD \\ SUBSTR(TEXT»S1»CF~S51)3

TEXT = X137
CP = 03}
CALL GET..CARIDS
S1 = 0j
ENIy
END#

IF LENGTH(BCD) + CFP > 257 THEN
no;s
CALL ERROR(LSTRNGM»0)}
RETURN
END'5
IF CP » 81 THEN
BCD = BCD \\ SUBSTR(TEXTsS1+CF-51)3;
CALL CHARj$
IF BYTE(TEXTs CP) “= RBRYTE(HYFHEN) THEN
RETURNS$
IF LENGTH(ECD) > 233 THEN
no;
CALL ERROR(LSTRNGM»0) 3
RETURNS$
ENDy
BCD = BCD \\ HYFHEN3}
TEXT_LIMIT = TEXT_LIMIT - CF3#
TEXT = SUBSTR(TEXTsCF)
CP = 0} /% PREFARE TO RESUME SCANNING STRING x/
END3$

/% CASE 3 X/

Do /% RIT QUOTE(®*): RIT STRING X/
JBASE = 43 BASE = SHL(1y JBASE)$? /% DEFAULT WIDTH X/
TOKEN = NUMBER$} /% ASSUME SHORT BIT STRING %/
S1 = 03}
CALL BCHAR}#
DO WHILE CH ~= BYTE(’"’)3$
81 = S1 + JBASES
IF CH »= "FO" THEN 82 = CH - "FO0"# /X DIGITS %/
ELSE 82 = CH ~ "B7'"j /% LETTERS X/
IF 82 »>= BASE \ 82 < 0 THEN
CALL ERROR (’ILLEGAL CHARACTER IN BIT STRING: ‘
\\ SUBSTR(TEXTy» CP» 1))}
IF 81 > 32 THEN TOKEN = STRINGS /% LONG BRIT STRING %/
IF TOKEN = STRING THEN
DO WHILE S1 ~ JBASE »= 8j
IF LENGTH(BCD) > °*FF" THEN
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nos
CALL ERROR (LSTRNGM» 0)}
RETURN$§
END

81 = 81 - 8%
CALL BUILD_BCD (SHR(NUMBER_.VALUE» S1-JBASE))}
END}
NUMBER_VALUE = SHL (NUMBER-VALUE» JBASE) + 823§
CALL BCHAR}#
END# /% OF DO WHILE CH.eo X/
CP = CP + 15
IF TOKEN = STRING THEN
IF LENGTH(RCD) > "FF" THEN CALL ERROR (LSTRNGM» 0)3
ELSE CALL BUILD_EBCD (SHL(NUMBER_VALUEs» 8 - S1))5
RETURN?
END3

L4

/% CASE 4 x/

DO FOREVER? /% A LETTER: IDENTIFIERS AND RESERVED WORDS %/
no CP = CP + 1 TO TEXT.LIMITS
IF NOT_LETTER.OR.DIGIT(RYTE(TEXTy CF)) THEN
DO0F /7% END OF ILENTIFIER X/
IF CF > O THEN RCDN = RCD \\ SUBSTR(TEXT» Oy CF)5
S1 = LENGTH(RCD) j
IF 81 > 1 THEN IF S1 <= RESERVED.LIMIT THEN
/% CHECK FOR RESERVED WORDS X/
: N0 I = V_LINDEX(S1-1) TO V.INDEX(S51) ~ 13
‘ IF RCD = V(I) THEN
nos
TOREN = I%
RETURN
END;
END?
N0 I = MACRO_INDEX(S1-1) TO MACRO_INDEX(S51) -~ 15
IF BCD = MACRO_NAME(I) THEN
nos ,
BCD = MACRO_TEXT(I)» |
IF EXFPANSION.COUNT < EXFANSION.LIMIT THEN |
EXFANSION_COUNT = EXFANSION.COUNT + 15 |
ELSE QUTPUT =
‘%kX WARNING» TOO MANY EXFANSIONS FOR “ \\
MACRONAME(I) \\ ‘ LITERALLY: “ \\ BCD?
TEXT = SUBSTR(TEXT» CF)3$
TEXT.LIMIT = TEXT_LIMIT -~ CF#
IF LENGTH(RCD) + TEXT_LIMIT > 235 THEN
Dos

IF LB 4+ TEXT_LIMIT > 255 THEN

CALL ERROR(’MACRO EXFANSION TOO LONG’)3$

ELSE
Do
BALANCE = TEXT \\ BALANCE}

; LB = LENGTH(BALANCE)}
| TEXT = BCD}
| END}
‘ END}
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ELSE TEXT = BCD \\ TEXTj
RCD = XO#
TEXT.LIMIT = LENGTH(TEXT) - 1%
CFP = 0%
GO TO SCAN1;
END3
ENID'$
/% RESERVED WORDS EXIT HIGHER: THEREFORE <IDENTIFIER:>X/
TOKEN = IDENTS
RETURN
END§
END'S
/% END OF CARD X/
RCOD = BCD \\ TEXTj$
CALL GET.CARD?
CF = ~13%
ENDG

/% CASE S X/

nos /% DIGIT:! A NUMRER X/
TOKEN = NUMBER3$
N0 FOREVER?$
DO CP = CF TO TEXT.LIMIT:
81 = BYTE(TEXT» CF)}#
IF 81 < "FO" THEN RETURN?
NUMBER._VALUE = 10XNUMRER.VALUE + S1 -~ "FO"j$
ENDs
CALL GET.CARIDj
END#
ENIDs

/% CASE 6 x/

I T T T E S

nos /% A/t MAY BE DIVIDE OR START OF COMMENT X/
CALL CHAR3$
ﬁ IF BRYTE(TEXTs CF) ~= RYTE(’X’) THEN
nos
TOREN = DIVIDE}j
t RETURNS
j END

/% WE HAVE A COMMENT X%/
Sly S2 = BYTE(X1)j :
DO WHILE 81 ~= RBYTE(’/%’) \ 82 ~= RYTE('/)})
IF 81 = BYTE(’$’) THEN
n0# /% A CONTROL CHARACTER %/
CONTROL.(S2) = ~ CONTROL(S2)}
IF 82 = BYTEC(’T’) THEN CALL TRACE?#
ELSE IF 82 = BYTE(’U’) THEN CALL UNTRACES?
ELSE IF S2 = BYTE(OR) THEN
IF CONTROL(S2) THEN |
MARGIN..CHOF = TEXT.LIMIT - CF + 15 {
ELSE ;
MARGIN.CHOF = 03} | ]
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CALL CHAR}#
82 = BYTE(TEXTs CF)3$
END$
END3$

/% CASE 7 x/

nos /% SPECIAL CHARACTERS X%/
TOKEN = TX(RYTE(TEXT))j
CF = 15
RETURN

END§

/% CASE 8 x/
nos /% A \!{ WMAY BE "OR" OR *"CAT" X/

CALL CHAR3#
IF RYTE(TEXTy CF) = RBYTEC(OR) THEN
nos
CALL CHAR?$
TORKEN = CONCATENATE?$
END 3
ELSE TOKEN = ORSYMEROL
RETURNS$
ENID s
END 3 /% OF CASE ON CHARTYFE %/
CF = CP + 15 /% AIDVANCE SCANNER AND RESUME SEARCH FOR TOKEN
ENID3
END SCANS
/X ANDRESS AND REGISTER COMFUTATIONS
CHECKRASES S
PROCEDURE §

IF ~ COMFILING THEN RETURNS
IF DF >»= BASES(LASTRASE) + 4096 THEN
nos
LASTRASE = LASTEBASE -~ 15 /% USE REG 11 DOWN TO REG 4 X/
BRASES(LASTRASE) = DP & "FFFFFC"s
INFORMATION = INFORMATION \\ ‘ R’ \\ LASTRASE \\ EQUALS \\
BASES (LASTBASE) \\ FERIODV

IF LASTBASE = 3 THEN CALL ERROR(’EXCEEDED DATA AREA’»1)}
END'$

END CHECKBASES$

CLEARREGS?
PROCEDURE §
/% FREE ALL THE ARITHMETIC REGISTERS X/
DO I =9 TO 37 BASES(I) = AVAILs ENDJ
TARGET_REGISTER = -1}
END CLEARREGS?

FINDAC:?
PROCEDURE FIXED#
/% FIND AN ACCUMULATOR FOR 32 BIT QUANTITY X/

Ab6~20
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DECLARE I FIXEDS$
IF TARGET.REGISTER > -1 THEN IF BASES(TARGET.REGISTER) = AVAIL THEN
no;
RASES(TARGET_REGISTER) = ACCUMULATORS$
RETURN TARGET.REGISTERS?
END3
n0o I =1 70 3%
IF BASES(I) = AVAIL THEN

nos
BASES(I) = ACCUMULATORS
RETURN Is
END$
END
CALL ERROR(’USED ALL ACCUMULATORS’»0)}§
RETURN O3

END  FINDAC:

FINDADDRESS ¢
FROCEDURE (ADR) §
/% FIND THE APPROPRIATE BASE AND DISFLACEMENT FOR THE AIDRESS X/
DECLARE (ADRy I) FIXEDS
COUNTH#FIND = COUNTH#FIND + 13
IF ADR < O THEN
nos
ADRDISF = - ADRS
ADREG = SERj
RETURN?
END 3
g IF AR = 0 THEN
nos;
ADREG s ADRDISP = 0F
RETURN$
END§
D0 I = LASTRASE TO DERS$
IF BASES(I) <= ADR & BASES(I)+4096 > ADR THEN
nos

ADRDISF =

ADREG = I3

RETURN
END3

ADR - BASES(I)S

END 3
CALL ERROR(‘FIND ADDRESS FAILED’s1)3
ADREGyADRDISF = 03

END' FINDADDRESSS

/% CODE EMISSION FROCEDURES x/

EMITCHAR?
PROCEDURE (C)3#
¢ DECLARE C BIT (8)3}
/% SEND ONE 8-BIT CHARACTER TO THE STRING AREA X/

e e —
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IF CONTROL(BYTE(CON.E)) THEN
OQUTPUT = X4 \\ CHF \\ ‘! CHARACTER = ‘ \\
SUBSTR(HEXCODES» SHR(C»4)y 1) \\ SUBSTR(HEXCODESy C & "F"» 1)
IF CHF < CHFORG \ CHPF >= CHFLIM THEN CALL GETSTRINGS:
STRINGS (CHP-CHFORG) = Cj
CHF = CHF + 1}
END EMITCHARS$

EMITBYTE?

FROCEDURE (R)$
DECLARE B FIXEDS
/% EMIT ONE RYTE OF DATA x/
IF DF < DPORG \ DP = DPFLIM THEN CALL GETDATAj
DATACDP-DFORG) = Bj
IF CONTROL (RYTE(CON-E)) THEN

OUTPUT = X4 \\ DF \\ ‘! DATA = “ \\
SURSTR(HEXCODESy SHR(Ey4)sy 1) \\ SUBRSTR(HEXCODESs R & "F"s 1)3

DF = DP + 15
CALL CHECKBASESS$

END EMITBYTE S

EMITCODERYTES ¢
FROCEDURE (R1sB2)5
DECLARE (Bly EB2) BIT(8)y I FIXEDj
/% EMIT TWO BYTES OF CODE %/
STILLCOND = 03
IF PP < PFPORG \ PP >= PFPLIM THEN CALL GETCODES$
I = PF - PPORGS
CODE(I) = B1lj$ /% FIRST RBYTE X/
CODE(I+1) = B2y /% SECOND RYTE X%/
IF CONTROL(BYTEC(’E’)) THEN
OQUTPUT = X4 \\ FP \\ “¢! CODE = “ \\
SUBSTR(HEXCODES» SHR(E1s4)» 1) \\ SUBSTR(HEXCODES» E1 & "F"»y 1)
\\ SUBSTR(HEXCODES» SHR(B2s4)s 1) \\ SUBSTR(HEXCODESy B2 & "F"»1)3%
PP = PP + 2%
END EMITCODEBYTES

EMITDATAWORD ¢

PROCEDURE (W) §
DECLARE (Wy I) FIXEDS
/% SEND A 32-BIT WORD TO THE DATA ARRAY X/
DF = (DP + 3) & °"FFFFFC"3$
IF DP < DPORG \ DP >= DPLIM THEN CALL GETDATAj}
CALL CHECKBASES}#
IF CONTROL(BYTE(CON-E)) THEN

OUTPUT = X4 \\ DF \\ ‘¢! DATA = * \\ Wj

I = DF - DPORG/
DATAC(I) = SHR(W»24)3}
DATACI+1) = SHR(W»16)5
DATACI+2) SHR(W»8) 5
DATACI+3) Wi
DPF = DP + 4}
CALL CHECKBASESS$

END EMITDATAWORDS

EMITDESC?
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FROCEDURE (I 3§
DECLARE D FIXED#
/% SEND 32~BIT DESCRIFTOR TO STRING DESCRIFTOR AREA X/
IF DSP »>= 4096 THEN

nos
CALL ERROR (‘TOO MANY STRINGS’» 1)3
DSk = 03

END3

IF CONTROL(BYTE(CON.E)) THEN
OUTPUT = X4 \\ DSP \\ “{ DESC = ’ \\ SHR(D»24) \\ COMMA \\
(I & "FFFFFF")}
DESC(SHR(DSF»2)) = Dj
DSF = LSP + 43
END EMITDESCS

EMITCONSTANT
FROCEDURE(C) §
/% SEE IF C HAS ALREADY REEN EMITEDy AND IF NOT EMIT. SET UF ADDRESS %/
DECLARE CTAR(100) FIXEDy CADD (100) RIT(16)sy (C» NC» I) FIXEDS
DO I = 1 TO NCs
IF CTAB(I) = C THEN
nos
ADREG = SHR(CADDC(I)»12)5
ADRDISF = CADDCI) & "FFF"3§
RETURNS$
END

END 3§

CALL EMITDATAWORD (C)s

CTAR(I) = Ci

CALL FINDADDRESS(LF-4)35

CADD(I) = SHL(ADREG»12) + ADRDISFS$

IF I < 100 THEN NC = Ij

INFORMATION = INFORMATION \\ “ C’ \\ I \\ EQUALS \\ € \\ FERIOD#
END EMITCONSTANT

EMITRR?
FROCEDURE (OFy R1y R2)3

DECLARE (OFy R1y R2) FIXED?

/% EMIT A 16-BIT RR FORMAT INSTRUCTION X/

COUNT#RR = COUNT#RR + 13j

IF CONTROL(BYTEC(CON_E)) THEN

Doy it
OP..CODE = SUBSTR(OPNAMESy OFER(OF)» 4)3 :
QUTPUT = X4 \\ PP \\ ‘¢ CODE = “ \\ OF_CODE \\ X1 \\ R1
\\ COMMA \\ R2}

END$
CALL EMITCODRDEBYTES(OF» SHL(R1s4)+R2)}§
INSTRUCTC(OP) = INSTRUCT(OF) + 13
END EMITRR$

EMITRX?
PROCEDURE (OF» Rl» R2y R3y DISF)
DECLARE (OF» R1s» R2y R3» DISF) FIXEDS
/% EMIT A 32~BIT RX FORMAT INSTRUCTION %/
COUNT#RX = COUNT#RX + 19
IF CONTROLC(BYTECCON.E)) THEN
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nos
OP.CODE = SUBSTR(OFNAMES» OFER(OF)y 4)3
QUTPUT = X4 \\ PP \\ ‘¢ CODE = ‘ \\ OF.CODE \\ X1 \\ R1
\\ COMMA \\ DISF \\ LPAREN \\ R2 \\ COMMA \\ R3 \\ RFARENj

END3$
CALL EMITCODERYTES(OP» SHL(R1s4)+R2)3
CALL EMITCODERYTES(SHL(R3y4)+SHR(DISF+8)y DISF & "FF")3
INSTRUCTCOF) = INSTRUCT(OF) + 15
END EMITRX?

/% FIXUF FROCEDURES X/

INSERT.CODE..FIXUFS:
FROCEDURE §
/% EMPTY THE FIXUF TARLEy EITHER FOR LOADING OR BECAUSE OF

TAELE OVERFLOW X/
DECLARE (Is Jy Ly FXLIM» T1ly K) FIXEDS
DECLARE T2 BIT(8)sy EXCHANGES RIT(1)3

/% THE FIRST STEF IS TO SORT THE CODE FIXUF TARLE X/

KyFXLIM = FCP ~ 13 EXCHANGES = TRUE}#

N0 WHILE EXCHANGES? /% QUIT BUBRLE SORT AFTER TAELE QUIETS DOWN %/
EXCHANGES = FALSE$} /X% RESET ON EACH EXCHANGE BELOW X/

g J = 0 T0 K-15
I = FXLIM-J
L = I-1j%

IF FIXCADR(L) > FIXCADR(I) THEN
nos /% SWAF %X/

Tl = FIXCADR(L)$? FIXCADR(L) = FIXCADR(I)$3 FIXCADRC(I) = T15
T2 = FIXCR1(L)$} FIXCB1(L) = FIXCR1<(I)$# FIXCB1(I) = T23
T2 = FIXCB2(L)$ FIXCR2(L) = FIXCB2(I)3 FIXCB2(I) = T2
EXCHANGES = TRUEs K = Jj
END3
ENDs
END'y

/% NOW WRITE OUT THE CURRENT BLOCK %/
FILE(CODEFILEy CURCEBLK) = CODEj

/% WRITE BINARY PROGRAM PATCHES INTO FROGRAM FILE X/

K»PFPORG=03 PPLIM = DISKERYTES/
no J = 0 TO CODEMAXS?

I = Ki /% KEEFP TRACK OF K S0 THAT WE WILL KNOW WHEN TO READ IN X/

D0 WHILE (K <= FXLIM) & (FIXCADR(K) < PFLIM)}
/% IF THE FILE HAS NOT YET BEEN READ IN» DO S0 %/
IF K = I THEN CODE = FILEC(CODEFILE»J)? /% ONLY IF A FIX IS NEEDED X/
L. = FIXCADR(K) ~ PPORG?} /% RELATIVE ADDRESS WITHIN THIS RLOCK %/
CODE(L) = FIXCB1(K)$} CODE(L+1) = FIXCR2(K)}$
K=K+ 15

END?
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IF K > I THEN /% A FIXUF WAS DONE X/
FILECCODEFILEyJ) = CODE’} /% SO WRITE OUT THE CONTENTS %/

PFORG = FPORG + DISKBYTESS$
PFLIM = PPLIM + DISKBYTESS$
ENIDI§

FCF = 0% /% RESET TABLE TO EMFTY X%/
CODE = FILE(CODEFILE,»CURCBLK)3 /% RESTORE FILE TO FREVIOUS STATE %/
FPFORG = CURCBLKXDISKBYTES: FFLIM = FPPORG + DISKRYTESS

END INSERT.CODE_FIXUPS;

FIXCHW:

FROCEDURE (ADlRy RB1» B2)3
DECLLARE ADR FIXEDy (B1y R2) RIT(8)j§
/% FIX UP ONE HALF WORD OF CODE %/ j
COUNTH#FIXCHW = COUNT#FIXCHW + 13 ‘
IF FCP >= FCLIM THEN

CALL INSERT.CODE_FIXUFS$

IF PPORG <= ADR & ADR < FFLIM THEN

Do;
SHORTCFIX = SHORTCFIX + 15
ADR = ADR - PPORG/
CODEC(ADR) = B1j$
CODECADR+1) = B2

END3

ELSE
nai

LONGCFIX = LONGCFIX + 13
FIXCADR(FCF) = ADRj
FIXCRB1(FCP) B15
FIXCB2(FCPF) B25
FCP = FCP + 15
END 3’
END FIXCHWS

FIXBFW?
PROCEDURE (WHERE»s VAL)S
DECLARE (WHEREy VALy Iy J» F) FIXEDj
IF WHERE = 0 THEN RETURNS$
/% FIX UP A BRANCH WHOSE ADDRESS WE NOW KNOW X/
COUNT#FIXBFW = COUNTH#FIXBFW + 15
IF CONTROL(BYTEC(CON-E)) THEN OUTPUT = X4 \\ X4 \\ WHERE \\ ‘! FIXUF =’

B A 72

\\ VAL
P = WHERE + 2 /% THE ACTUAL ADDRESS FIELD %/
IF WHERE >= "1000" THEN
Dos

CALL FIXCHW (P» SHL(DBRs4)» SHR(VAL»10) & "FC")/
VAL = VAL & "FFF"j

P =P + 43
END$
ELSE IF VAL >= "1000" THEN
Do}

e o Lt . D

I = VAL & °“FFF"j




XCOM o XPL VERSION IV COMFILER A6~-26

J = SHR(VAL, 12)35
INSTRUCT(LOAD) = INSTRUCT(LOAD) + 13
INSTRUCT(BC) = INSTRUCT(EC) + 1
CALL EMITDATAWORD (SHL(LOALs 24) + SHL(BRCHREGs 20) + SHL(DER» 12)
+ SHL(Jy 2))5
CALL EMITDATAWORD("47F00000"* + SHL(BRCHREG»16) + SHL(FER» 12) + 1)}
CALL FINDADDRESS (DP-8)3
CALL FIXCHW(Ps» SHL(ADREG»4)+SHR(ADRDISF»8)y ADRDISF & “FF“)j
RETURN
END3
CALL FIXCHW(Psy SHL(FER»4)+SHR(VAL»8)» VAL & "FF")3J
END FIXBFW3

FIXWHOLEDATAWORD S
FROCEDURE (ADRy WORD)$
DECLARE (ADR» WORD) FIXEDS$
DECLARE (BLK» TEMP) FIXEDy REREAD BIT(1)3j
IF CONTROL(RYTEC(CON.E)) THEN
OQUTFUT = X4 \\ ADR \\ ‘¢! FIXUF = ‘ \\ WORDj
COUNTH#FIXD = COUNT#FIXD + 13
BLK = ADR/DISKRBRYTESS$
REREAD = (CURDBLK #= BLK)j
IF REREAD THEN
nos /% MUST GET THE RIGHT EBLOCK %/
LONGDFIX = LONGDFIX + 15
TEMFP = DF3$
P = ALRj
) CALL GETDATAj
END3
ELSE SHORTODFIX = SHORTDFIX + 15
AR = ADR MOD DISKRYTESS$
DATACADR) = SHR(WORD» 24);

DATACADR+1) = SHRC(WORDy 16)7
4 DATAC(ADR+2) = SHR(WORDy 8)35
DATACADR+3) = WORDS

IF REREAD THEN DP = TEMF}
END FIXWHOLEDATAWORD S

ENTER?
FROCEDURE (Ns» Ty Ly LINE)S
/% ENTER A SYMBOL IN THE SYMBOL TABRLE X/
DECLARE (I» Jy» Ky Ly Ty LINE) FIXEDy N CHARACTERS$

DO I = PROCMARK TO NDECSYj$
IF N = SYT(I) THEN
Dos
K = SYTYPE(I)}
IDCOMPARES = IDCOMFARES + I - PROCMARKS$
IF T = LABELTYPE & (K = FORWARDTYFE \ K = FORWARDCALL) THEN
nos
IF CONTROL(BYTE(CON-E)) THEN
OUTFUT = X4 \\ ‘FIX REFERENCES TO?! “ \\ Ni
J = BASES(SYBASE(I))+ SYDISP(I)}
IF K = FORWARDCALL THEN
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IF L > *FFF" THEN

L = L8/
ELSE
L = L+43

SYBASE(I) = SHR(Ly 12)}%
SYDISP(I) = L 3 "FFF"§
CALL FIXWHOLEDATAWORD(JsL) 5
SYTYFE(I) = T}
DECLARED_ON.LINECI) = LINES}
END$
ELSE IF PROCMARK + PARCT < I THEN
CALL ERROR(’DUFLICATE DECLARATION FOR?: “ \\ N» 0)3j
: ELSE DECLARED.ON-LINE(I) = LINESj
RETURN I3
END3’

END 3’
NDECSY = NDECSY + 15
IF NDECSY > MAXNDECSY THEN
IF NDECSY > SYTSIZE THEN
nos
CALL. ERROR (’SYMBOL TABLE OVERFLOW’y 1)
NDECSY = NDECSY -~ 134
END’
ELSE MAXNDECSY = NDECSY}$
SYT(NDECSY) = Nj}
SYTYFE(NDECSY) = T}
DECLARED_ON_LINE (NDECSY) = LINEj
1 SYTCO(NDECSY) = 0}
SYESDTYPE(NDECSY) = ESDTYFEj
IF ESDTYPE ~= 0 & LENGTH(N) * 7 THEN
CALL ERROR(’EXTERNALsFUBLICy OR COMMON NAME EXCEEDS 7 CHARACTERS’)}#
IF T = LABELTYPE THEN

Dos
SYBASE (NDECSY) = SHR(L, 12)% /X% PAGE X/
SYDISP(NDECSY) = L & "FFF"j

ENDj

ELSE

Dos;
CALL FINDADDRESS(L)
SYBASE (NDECSY) = ADREGH
SYDISP(NDECSY) = ADRDISP}

END§

IDCOMPARES = IDCOMPARES + NDECSY -~ PROCMARKS$
RETURN NDECSY}$
END ENTERS

ID.LOOKUP?
{ FPROCEDURE (P)3$
| /% LOOKS UP THE IDENTIFIER AT P IN THE ANALYSIS STACK IN THE
SYMBOL TABLE AND INITIALIZES FIXLsCNT» TYPEs»REG» INX
APPROPRIATELY. IF THE IDENTIFIER IS NOT FOUND», FIXL IS
SET T0 -1

x/

DECLARE P FIXEDy» I FIXEDS
CHAR_TEMP = VAR(P)}

DO I = O TO NDECSY ~ 1%
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IF SYT(NDECSY~-I1) = CHAR_TEMP THEN
nos
IDCOMFARES = IDCOMFARES + I3
IyFIXL(P) = NDECSY - Ij
CNT(F) = 03} /% INITIALIZE SURSCRIFT COUNT X%/
TYPE(F) = VARIABLE}j
IF SYTYPE(I) = SPECIAL THEN
FIXV(P) = SYDISF(I)} /% BUILTIN FUNCTION X/
ELSE
FIXV(F) = 0} /% ~ BUILTIN FUNCTION %/

REG(F) » INX(F) = 0} /% INITIALIZE REGISTER FPOINTERS X/

SYTCOCI) = SYTCOCI) + 17 /% COUNT REFERENCES X/

RETURN
END3
END3
IDCOMPARES = INCOMFARES + NDECSYj
FIXLC(P) = -1} /% IDENTIFIER NOT FOUND %X/

END ID_LOOKUF 5

UNDECLARED._.ID?
FROCEDURE (F) 3

/% ISSUES AN ERROR MESSAGE FOR UNDECLARED IDENTIFIERS AND
ENTERS THEM WITH DEFAULT TYFE IN THE SYMROL TAELE

x/

DECLARE P FIXEDS$

CALL ERROR(‘UNDECLARED IDENTIFIER: “ \\ VAR(F) »0)3

CALL EMITDATAWORDCO)

CALL ENTER (VAR(P)y FIXEDTYFE» DF-4y CARD._COUNT) S

CNT(F) = 03}
FIXV(F) = 0Oj
REG(F) = 03}
INX(P) = 03j

FIXL(F) = NDECSYj

SYTCO(NLECSY) = 13 /% COUNT FIRST REFERENCE X/

TYPE(FP) = VARIABLE}/
END  UNDECLARED.IDj

/% PROCEDURES RELATED TO PUBLIC AND EXTERNAL FROCEDURE CALLS X/
/% MAJOR WEST VIRGINIA UNIVERSITY ENHANCEMENTS FOLLOW X/
BUILD.PROLOGUE ?

PROCEDURE(SYPTR)? /% CREATE CODE FOR BEGINNING OF "PUBLIC®" FROC

DECLARE (SYPTRy»I»J) FIXEDS$
DECLARE (B1,B2) RIT(8)}

PF = (PP + 3) & *FFFFFC"# /% SET PP TO FULL WORD BOUNDRY X/
SYBASE(SYPTR) = SHR(PPy12)$ /% SET BASE OF FROCEDURE %/
SYDISP(SYPTR) = PP & *FFF*§ /X% DISPLACEMENT X/
CALL EMITRX(BC»15s0yCALLREGs16)5 /% B X + 12 x%x/
IF LENGTH(CURRENT..PROCEDURE) < 8 THEN

S = PAD(CURRENT.FROCEDURE8) 3

ELSE
8 = CURRENT.PROCEDURE}
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BYTE(Ss0) = LENGTH(CURRENT.FROCEDURE) - 1}

n0o I =0 70 7 RY 24 /% INSERT NAME INTO CODE AREA X/
Rl = BYTE(SsI)3§
B2 = BYTE(SsI+1)3
CALL EMITCODERYTES(E1+RB2)}

END3§

SYRLDADDR(SYPTR) = PPj /% ADDR OF DATA CSECT GOES HERE %/
PP = PP + 4}

/% NOW EMIT CODE TO SAVE THE CALLERS REGISTERS VIA IEM/0S CONVENTIONS %/

CALL EMITRX(STMsBRCHREGsFEBRySBRy12)5 /X% SAVE R14 -~ R12 x/
CALL EMITRX(LOADyDER»OyCALLREG»12)% /% LOAD AIDR OF DATA CSECT X/
/% R15 IS BRASE RECAUSE WE ARE ENVOLKEDX/

/% VIA A RALR R14yR15 INSTRUCTION %/
CALL EMITRX(LM»4»12yDBRyBASEDATA+16) 5 /% LOAD OUR R4 - R12 X/

/% R4-R11 = DATA BASE REG’S X/

/% R12 NOW BECOMES THE BASE REG X/
CALL EMITRX(STORE»SBR»O»DEBR»SAVE+4)5 /% R13 TO OUR SAVE AREA X/
CALL EMITRX(LAyCALLREG»O»IIBR»SAVE) ) /% GET ADDR OF OQUR SAVE AREA X/
CALL EMITRX(STOREsCALLREGyOsSBR»8)3 /% INTO CALLER’S SAVE AREA X/
CALL EMITRX(LM»SBRyCALLREGDER»BASEDATA+52)S /% LOAD OUR R13 - R135 %X/

CALL EMITDATAWORDC(Q)§ /% SAVE AREA FOR FPARM ~DDRESS X/
FARMLOC = DP-4;

CALL FINDADDRESS (FARMLOC) s
CALL EMITRX(STORE»OyOsADREGyADRIISF)$s /% SAVE ADNDRESS OF FARMS X/
/% NOTE R13 IS NOT THE SAVE ANDRX/

END BUILD_PROLOGUES$

RUILD_EXTERNAL..CALL?
FROCEDURE(I) /% SET UFP FOR CALL TO FURLIC FROC %/
/% TRIGGERED RY "EXTERNAL: NAME FROCEDURE +.." X%/
DECLARE(I s TREGs TDISF) FIXEDS

CALL EMITDATAWORD(O)

CALL FINDADDRESS(DFP-4)3

TREG = ADREGH /% R13 SAVE AREA X/

TOISF = ADRDISFS

CALL EMITRX(STORE»SBR»O»TREGy TRISF)

CALL FINDADDRESS(DF) S -/% REGISTER SAVE AREA FOR EXTERNAL CALL X/
DF = DP + 72§ /% 18 WORD SAVE AREA %X/

CALL CHECKBASES#

CALL EMITRX(LA»SERsQyADREGYADRDIGF)$ /% CALLING CONVENTION X/

CALL EMITDATAWORD(Q)} /% ADDR OF EXTERNAL GOES HEREX/
SYRLDADDR(I) = DF-43j

CALL FINDADDRESS(DF-4)3}

CALL EMITRX(LOADsCALLREG»O»ADREGsADRDISF)F /X GET REAL ADDR OF FROC %/

CALL EMITRX(LA»O»OySYBASE (PROCMARK) »SYDISF (PROCMARK))$ /% FARM LIST ADDRX/
CALL EMITRR(BALR»BRCHREG»CALLREG)

B
!

CALL EMITRX(LOADsSBR»O» TREG» TDISF)$ /% RESTORE R13 %/ |
END BUILD.EXTERNAL..CALL}

N




END RESTORE.REGISTERS#
EMIT_.RETURN?

END' EMIT..RETURN?#

SETUF..EXTRN?
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RESTORE.REGISTERS ¢
FROCEDURE # /% RESTORE R4-R15 AFTER RETURN FROM AN EXTERNAL FROC X/ Q
CALL EMITRX(LOADySERyQ»DEBR»SAVE+4)§
CALL EMITRX(LMr14r15513+12)3 /% RESTORE R14 - R15 %/ 1
CALL EMITRX(L.Ms4s12+13536)5% /% RESTORE R4 - R12 X%/
CALL EMITRR("18"y15,3)3 /% RETURN CODE TO R1S5S FOR 0S %/
CALL EMITRR(BCRy15yRBRRCHREG) $ /% RETURN TO CALLER X/

FROCENURE $ /% RETURN FROM EITHER A LOCAL OR EXTERNAL FPROC %/
IF SYESDTYFPE(PROCMARK-1) = "01" THEN
CALL RESTORE.REGISTERSS /% RETURNING FROM A FUBLIC FROC x/
ELSE
nos
CALL FINDADDRESS(RTNADR)
CALL EMITRX(LOALy BRCHREG»OsADREGs ADRDISF) 5
Call. EMITRR(BCRy *F" yBRCHREG)
END$

FPROCEDUREC(I) §

/% FROCEDURE TO INITIALIZE CODE FOR EITHER A EXTERNAL FROC OR
FURLIC FROC %/

DECLARE(I) FIXEDS

DO CASE ESDTYPES

§ /% CASE 00 ~ SECTION DEFINITION X/ ;
nas /% CASE 01 -~ LABEL (PUBLIC ENTRY) DEFINITION %/
IF MAIN.FTR = 0 THEN
MAIN.FTR = Ij /% FIRST FUBLIC FROCEDURE X/
CALL BUILD_PROLOGUEC(CI)#
ENDS§
nos /% CASE 02 - EXTERNAL REFERENCE X/

CALL BUILD_EXTERNAL.CALLC(I)}
CALL EMIT.RETURNS
ENDS$

ENDF /% DO CASE x/
ESDTYPE = 0% /XRESET FOR FARAMETER LIST X/

END SETUF_EXTRNS$
SETINIT?

PROCEDURE $
/% PLACES INITIAL VALUES INTO DATA AREA X/

DECLARE (I» J) FIXEDS
/% CHECK FOR ATTEMPTED INITIALIZATION OF AN EXTERNALLY DEFINED VARIABLE X/
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IF SYESDTYPEC(FIXL(MP)) = "05* THEN
nos
CALL ERROR(‘ILLEGAL INITIALIZATION OF COMMON VARIABLE's1)5
RETURN#
END3#

IF ITYFE = CHRTYPE THEN
no;j
F TYPEC(MFP1) #= CHRTYPE THEN VAR(MFF1) = FIXV(MFF1l)}
VAR (MFPP1) ¢ /% THE STRING X/
LENGTH(S) - 15

o

I
)
I

IF I < O THEN
CALL EMITDESC(O0)3
ELSE
CALL EMITDESC(SHL(I»24) + CHF);

D0 J=0T0 Ij
CALL EMITCHAR(BYTE(SsJd) )¢
END3
END§
ELSE IF TYPE(MFF1) ~= CONSTANT THEN
CALL ERROR (‘ILLEGAL CONSTANT IN INITIAL LIST‘ )3
ELSE IF ITYPE = FIXEDTYFPE THEN
CALL EMITDATAWORD(FIXV(MFFPL1)) 5
ELSE IF ITYPE = HALFWORD THEN
nos
/% FIRST FORCE ALIGNMENT X/
DP = (DF + 1) & *FFFFFE"¢
CALL EMITBYTE (SHR(FIXV(MFF1l)y 8))5
CALL EMITBYTE(FIXV(MFF1) & *FF");
END ¢
ELSE IF ITYPE = RBYTETYPE THEN
CALL EMITBYTE(FIXV(MPF1))}
END SETINITS

ALLOCATE ¢
FPROCEDUREC(P s DNIM) 5
/% ALLOCATES STORAGE FOR THE IDENTIFIER AT P IN THE ANALYSIS
STACK WITH DIMENSION LIM
x/

DECLARE (Py DIMy Jr» LEN) FIXEDS

CHECK.NEWDP ¢

PROCEDURE §
DECLARE T FIXEDS
T = DP}
DP = NEWDF}#
CALL CHECKBASES$
DF = Ti

END CHECK.NEWDP}

e e e
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SYTYPE(FIXL(F)) = TYFE(F)}
IF SYESDTYPE(FIXL(F)) = EXT.FARM THEN /% ALLOCATE ALREADY DONEX/
nos
SYESDTYPE(FIXL(P)) = 0OF
RETURN #
END 3§
IF ESDTYFE = "05" THEN /% ALIGN TO WORD ROUNDRY FOR ADDR %/
nos
NEWDF = (NEWDF + 3) & "FFFFFC"3#
CALL CHECK_NEWDF§

ENDS$
DIM = DIM + 15 /% ACTUAL NUMEBER OF ITEMS X/
N0 CASE TYPE(F)3$

H /% CASE O DUMMY . 74

no; /X% CASE 1 HALFWORD %/

NEWDF = (NEWDF + 1) & “FFFFFE"3$ /% ALIGN HALFWORD X/
CALL CHECK._NEWDF 3§

J = NEWDF3
LEN = SHL(DIM» 1)
END3
H /% CASE 2 LABEL TYFE X/
v /% CASE 3 ACCUMULATOR X/
H /% CASE 4 VARIAELE X/
H /% CASE 5 CONSTANT X/
; /% CASE 6 CONDITION X/
nos /% CASE 7 CHARACTER TYFE X/

IF ESDTYPE ~= "05" THEN /% NOT AN EXTERNAL X/
nos
J = ~-NEWDSF}
NEWDSF = NEWDSF + SHL(DIM»2) 5
LEN = 03
END$
ELSE
DO# /% A COMMON STRING IS BEING DECLARED X/
CALL EMITDATAWORDC(O)§

J = NEWDFj
LEN = SHL(DIM»2)$ /X NUMBER OF DESCRIFTORS X/
END 3§
ENDj
nos /% CASE 8 FIXED TYPE X/

NEWDFP = (NEWDP + 3) & "FFFFFC"}$ /% ALIGN TO WORD %/
CALL CHECK.NEWDP#
J = NEWDPj

A6—-32




—
-

END3 /% OF DO CASE TYFE(F) X/

CALL FINDADDRESS(J)
SYBASE(FIXL(F)) = ADREGS
SYDISF(FIXL(F)) = ADRDISF
IF ESDTYFE ~= "03" THEN
NEWDF = NEWDF + LENj
ELSE
DO’
SYLEN(FIXL(F)) = LENS
SYRLDADDRSFIXL(F)Y) = Jj

END}

: IF SYESDTYPE(FIXL(F)) =
{ DO’

| CALL FINDADDRESS(FARMLOC)
J = FINDAC}

NEWDP = NEWDF + 47 CALL CHECK_.NEWDF3$
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LEN = SHL(DIM»2)3
END3§
Do; /% CASE 9 RYTE TYFE X/
CALL CHECK_NEWDF 3
J = NEWDF3
LEN = DIMj
ENDS$
nos /% CASE 10 FORWARD TYFE (LABEL) X/
NEWDFP = (NEWDP+3) & "FFFFFC"? /% WORD ALIGN X/
CALL CHECK_NEWDF
J = NEWDF3$
LEN = SHL(DIM»2)5 /% SFACE FOR FIXUFS %/
ENID's
’ /% CASE 11 DESCRIFT X/
’ /% CASE 12 SFECIAL 4
3 /% CASE 13 FORWARD CALL X/
’ /% CASE 14 CHAR_FROC.TYFE X/
/%  CASE 15 UNUSED X/

*OE* THEN /% MOVE EXTERNAL FARM %/

| CALL EMITRX(LOAD»JsOyADREGyADRDISF)$ /%X BAGE ADDR X/

CALL EMITRR(*18"915»J)3

CALL EMITRX(LA»JyOrJySHL(SYTCOCFIXL(F))~192))5
/XSAVE FOR CLEAR X/

/% FPARM ADDRX/

CALL EMITRX(LOAD»J»O0r»J»0)7 /% FARM VALUE X/

CALL EMITRX(STOREyBRCHREG»Oy15+0)5
IF TYFE(P) = CHRTYFE THEN
Do

CALL EMITRX(STORE»JsOsyDBRySTRN) §

/XZERO VALUE TO %/
/¥CLEAR FARM FIELDX/

/XINCOMMING DESCRIFTORX/

CALL EMITRX(STORE»SBRyOyDBRySTRREG) $

i CALL EMITRR("1B"»BRCHREGyBRCHREG) $

{ CALL EMITRR("18%yJy3)}
END'§

T —

CALL EMITRX(RAL yBRCHREG»OyFEBRySTRMOVE) $

2 S e
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IF SYTYPE(FIXL(F)) = BYTETYFE THEN

NIM = "42%5 /%  STC %/
ELSE IF SYTYPECFIXL(F)) = HALFWORD THEN
DIM = "40°"5
ELSE
NIM = STORE’ /% 8T %/

CALL EMITRX(DIMs Jr Or SYBASE(FIXL(F))y SYDISF(FIXL(F)))S§
BASES(J) = AVAILjS
SYTCOCFIXL(P))ySYESDTYFE(FIXL(F)) = O3

END$
SYESDTYPE(FIXLCP)) = ESDTYRES /% SET TO "05" IF EXTERNAL ELSE *00"X%/

END  ALLOCATES

TDECLARE S

FROCEDURE (DIM) 5+
/% ALLOCATES STORAGE FOR IDENTIFIERS IN DECLARATIONS %/
DECLARE DIM FIXEDj
NEWDF = DF3
NEWDSF = DNSF$
TYFPE(MF) = TYPE(SF)j
CASEF = FIXL(MF);3
00 I =1 TO INX(MF)3

FIXL(MP) = CASESTACK(CASEF+I) s /% SYMROL TARLE FUINTER X/
CALL ALLOCATE(MFy DIM)3
END?

ENID  TDECLARE

MOVESTACKS ¢

PROCEDURE (F»T)3s
DECLARE F FIXEDy T FIXEDS
/% MOVE ALL THE COMPILER STACKS DOWN FROM F TO T X/
TYPECT) = TYPE(F)§3 VAR(T) = VAR(F)§
FIXL(T) = FIXL(F)§ FIXUCT) = FIXVUCF)5
INX(T) = INX(F)3§ REG(T) = REG(F)jJ
FFPSAVE(T) = PPSAVE(F)§ CONT(T) = CNT(F)j

ENII MOVESTACKS

/% BRANCH FROCEDURES

BRANCH..RD ¢
FROCEDURECCONDly By I
DECLARE (CONDy By D) FIXED?
/% BRANCHES ARE A SFECIAL CASE. IF THEY ARE INTO THE 18T 4096
BYTES OF FROGRAM A SINGLE BRANCH WILL SUFFICE. OTHERWISE WE
MUST INDEX WITH A CONSTANT IN BRCHREG TO GET ANYWHERE.
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X/
IF B = 0 THEN
CALL EMITRX(RCy CONDy Oy FERy I35
ELSE
nos
CALL EMITRX(LOADy BRCHREG»Os[IBRySHL(E»2)) 3
CALL EMITRX(RCsy COND» BRCHREG» FERs I3
ENDy
END  RBRANCH.RBDj

BRANCH?
FROCEDURE (CONDy LOCATION)S
DECLARE (CONDy LOCATION) FIXEDjF
IF LOCATION = O THEN LOCATION = FF}
/% ASSUME FIXUF WILL BE NEAR %/

CALL BRANCH_BD(COND» SHR(LOCATIONy12)s LOCATION & "FFF®");

ENDIl BRANCH #

/X EXFRESSIONS

CONDTOREG$
PROCEDURE (MF» CC)3J
DECLARE (MF; CCy» J) FIXEDS
J = FINDACSH
CALL EMITRX(LAy Jy Oy Oy 0)5
IF FP < 4084 THEN
CALL BRANCH(CCy» FF+8);
ELSE
CALL BRANCH(CC» FP+12)5
CALL EMITRX(LAy Jy Oy Oy 1)5
TYPE(MP) = ACCUMULATORS
REG(MP) = Jj
STILLCOND = CC»s
END CONDTOREGS

BRLINK.EBD?
FPROCEDURE (BASEsDISF)$
DECLARE (BASEs DISF) FIXEDS
IF BASE = 0 THEN
CALL EMITRX(BAL» BRCHREG» Oy FRR» DISF)j
ELSE
Do;
CALL EMITRX(LOADy BRCHREGs O» DRRy SHL(BASEs2))5
CALL EMITRX(BAL» BRCHREG» BRCHREGs FBRy DISF)S§
END#
END BRLINK.BDj

/% CODE FOR FROCEDURES

A6—-35

L 94

x/
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SAVE_REGISTERS$
PROCEDURE ¢
/% GENERATES CODE TO SAVE REGISTERS BEFORE A FROCEDURE OR
FUNCTION CALL
x/
DECLARE I FIXEDS$
nI=1T0 3
IF BASES(I) ~= AVAIL THEN
nos
CALL EMITDATAWORD(O) 5
CALL FINDADDRESS(DF-4)3
TEMP(I) = SHL(ADREG»12)+ ADRDISFS$
CALL EMITRX(STOREyI»OyADREGyADRDISF) 5
END§
ELSE
TEMP(I) = 03
END§
END' SAVE.REGISTERSS

UNSAVE..REGISTERS ¢
FPROCEDURE (RsF) 3§
/% GENERATES CODE TO RESTORE REGISTERS AFTER A FUNCTION
OR PROCEDURE CALL AND ALSO DOES SOME HOUSEREEFING
X/
DECLARE (Ry Fy I» J) FIXEDS
IF BASES(R) ~= AVAIL THEN
nos
J = FINDACS
CALL EMITRRC*"18"y Jy RJ’
ENDS
ELSE
J R
no I 1 TO 35
IF TEMF(I) ~= O THEN
CALL EMITRX(LOADyIsOsSHR(TEMF(I)»12)y TEMF(I)&"FFF*)3$

END 3
TYFE(F) = ACCUMULATORS
REG(F) = J3

BASES(J) = ACCUMULATORS$
ENDI  UNSAVE..REGISTERSS

CALLSUB?
FROCEDURE (SBySDy Ry F) 3
DECLARE (SBy SD» Ry P) FIXEDS
CALL SAVE_REGISTERSS$
CALL BRLINK_.BD(SEsSD)}
CALL UNSAVE._.REGISTERS(Ry F)3j
END  CALLSUBjG

CALLSUE.FORWARD ¢
FROCEDURE (SBs»SDyRsP)$
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DECLARE (SEy SD» Ry F) FIXEDS
CALL SAVE.REGISTERSS
CALL EMITRX(LOADy BRCHREG» O» SBR»2SD)}
CALL EMITRX(BAL» BRCHREG: BRCHREG» FBR»y» 0)3j
CALL UNSAVE._.REGISTERS(R» F)j
END  CALLSUB.FORWARD3

FORCE..ADDRESS ¢
FROCEQURE (SFsR)
/% GENERATES THE ADDRESS OF THE +<VARIAEBLE> IN THE ANALYSIS
STACK AT SF IN REGISTER R. :
X/
DECLARE (SFs Ry Ky INXSF) FIXEDS
IF SYTYPE(FIXL(SP)) = LABRELTYFE THEN
no;
KN = FIXL(SF)}
IF SYRASE(K) = O THEN
CALL EMITRX(LAyR»yOyFEBRySYDISF(K))

ELSE
nos
CALL EMITRX(LOAIYR»OsDERy SHL(SYBASE(K) »2))5
CALL EMITRX(LA»R»RyFBRySYDISF(K)) 3§
END';
END»
ELSE
Dos
K = SYTYPE(FIXL(SF))}j
INXSF = INX(SF)j
IF INXSF ~= 0 THEN
Dos
IF K ~= BYTETYFE THEN
IF K = HALFWORD THEN
CaLl EMITRR ("1A"y INXSF»y INXSF)3
ELSE
CALL EMITRX("89"y INXSF»0+052)5%
BASES(INXSF) = AVAILS
END3?
IF K = FORWARDTYFE \ K = FORWARDCALL THEN
Dos
K = FIXL(SF)j
CALL EMITRX(LOADYRyO»SYBASE(K) ySYDISF(K)) 5§
CALL EMITRR("1A"»RsFER)}
END}
ELSE
CALL EMITRX(LAsRy» INXSFySYRASE(FIXL(SF))»SYDISF(FIXL(SF)))}$
ENDS$

END FORCE.ADDRESS§

FILE.PSEUDO._.ARRAY?
FROCEDURE (VARFPFILEPy DIRECTION)

/% PROCEDURE TO GENERATE CODE FOR THE FILE FSEUDO ARRAY.
TWO FORMS ARE HANDLED?

|
e — A ¥ - e - - - -
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~

N
<VARIABLE> = FILE(IyJ)}$
FILE(IyJ) = <VARIABLEX}

VARF IS A FOINTER TO THE <VARIAELE> IN THE ANALYSIS STACKS.
FILEP IS A POINTER TO THE ANALYSIS STACK WHERE FILE(IyJ)
HAS BEEN ASSIMILATED UNDER THE GUISE OF A SUBSCRIFTED
VARIABLE. DIRECTION = 0 FOR THE FIRST CASE (READ) AND
DIRECTION = 4 FOR THE SECOND CASE (WRITE). I IS THE FILE
INDEX (I = 1,2y3) AND J IS THE RELATIVE RECORD WITHIN THE
FILE. THE GENERATED CODE SHOULD HAVE THE SAME EFFECT ASS

LA 0y <VARIARLE

L. 11

SLL 1,3 Ix8

LA 1yDIRECTIONt44(y1)

L 2yJ

L BRCHREG » XFL.MON V.CON FOR THE MONITOR

RALR BRCHREG»CALLREG

REGISTERS 0-3 ARE NOT FRESERVED ACROSS THE MONITOR CALL»
T HENCE ALL REGISTERS ARE FREEIDy

L V4
DECLARE (VARFsy DIRECTION, FILEF» R) FIXEIDS
IF TYFE(VARF) = VARIARLE THEN
Do
CALL FORCE..ADDRESS (VARF»OQ) 5§
CALL EMITRX("89" yREG(FILEF)»0y0»3)5 /% I%x8 x/

PE———

T—

R = FINDACS
1 IF INX(FILEF) = 1 THEN
nos /%  JUGGLE REGISTERS X/

CALL EMITRR("18"yRy1)3$
INX(FILEF) = Rj}
END§
CALL EMITRX(LA»1yOyREG(FILEF)»»44+DIRECTION) §
IF INX(FILEF) ~= 2 THEN
CALL EMITRR("18" 2y INX(FILEF))} /% J X/
CALL EMITRX(LAsSER»OsDER»SAVE)F /% SAVE AREA ADDR X/
CALL EMITRX(LOADyCALLREG»OyDER»XFLMON) §
CALL EMITRR(BALRyBRCHREGy CALLREG) ¥
CALL EMITRX(LOADI'ySER»OsDERy BASEDATA+52)F /% RESTORE R13 X/

TYPE(FILEF) = SPECIALS$ /7% NO MORE ASSIGNMENTS X/
CALL CLEARREGSS /% FREE ALL REGISTERS X/
END3

ELSE
CALL ERROR(‘ILLEGAL USE OF FILE FSEUDO ARRAY’»1)5

END FILE.FSEUDO.ARRAY}j

EMIT.INLINE?
PROCEDURE §

/% GENERATES CODE FOR THE FPSEUDO FUNCTION INLINE x/

DECLARE BINLM CHARACTER INITIAL (‘BAD ARGUMENT TO INLINE’)}#

%
]
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IF CNT(MF) < 4 THEN

DO’
IF TYPE(MPP1) = CONSTANT THEN
DO CASE CNT(MF)
’ /% NO CASE O x/
FIXL(MF) = FIXV(MFF1)3$ /% SAVE OF CODE %/
no; /% SAVE R1 X/
TYFE(MF) = ACCUMULATORS
REG(MF) = FIXV(MFF1)3
END§
CALL EMITCODERYTES(FIXL(MF)» SHL(REG(MF)» 4) +
FIXV(MFF1))s
/% EMIT OF R1 X X/
END;
ELSE
CALL ERROR(EINLMs1)+
ENDs
ELSE IF TYFPE(MPF1) = CONSTANT THEN
Do’
IF CNT(MF) & 1 THEN
CALL EMITCODERYTES (INX(MP)+SHR(FIXV(MFF1)y 8)y
FIXV(MFFL1))
/% EMIT B DDD X/
ELSE
INX(MF) = SHL(FIXV(MFF1)s 4)5 /¥ SAVE BASE REG %/
END
ELSE IF TYPE(MFF1) = VARIABLE THEN
Dnos
CNT(MFP) = CNT(MP) + 13
IF CNT(MF) & 1 THEN
CALL EMITCODERBRYTES(SHL(SYRASE(FIXL(MFF1))y» 4) +
SHR(SYDISF(FIXL(MFFPL1))y 8) »
SYDISP(FIXL(MFF1)))3
ELSE
CALL ERROR(EBINLMs 1)3
END
ELSE

CALL ERROR(BINLM» 1)35

END EMIT.INLINES

FROC.START$
PROCEDURE §
/% GENERATES CODE FOR THE HEAD OF A PROCEDURE X/

DECLARE I FIXED$
I = FIXL(MFP)$
FIXL(MP) = FFP3}

A6—~39
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CALL BRANCH("F®*»0)3 /% BRANCH ARQUND X/
SYRASE(I) = SHR(PF»12)5 /% ADDRESS OF THE FROCEDURE %/
SYDISP(I) = PP & °*FFF"j
SYESDTYPE(I) = ESDTYFEs /% SET TYFE TO INTERNAL»PUBLICy» OR EXTERNAL X/
CALL EMITDATAWORDC(O)$ /% FLACE TO ETORE RETURN ADDRESS %/
RTNADR = DP - 43
FPSAVE (MF) = RTNADR?
CALL FINDADDIRESS (RTNADR) 3§
CALL EMITRX(STOREsy BRCHREG»O»>ADREGsADRDISF)
IF ESDTYFE ~= "00" THEN
CALL SETUP_EXTRN(I) /¥ EXTERNAL OR PUBLIC FROC %/

END PROC_.STARTS$

STUFF .FARAMETER ¢
FROCEDURE }
/% GENERATES CODE TO SENDIN AN ACTUAL FPARAMETER TO A FROCEDURE X/
I = FIXL(MP) + CNT(MF)5
IF LENGTH(SYT(I)) = O THEN
nos
IF SYTYPE(I) = BYTETYFE THEN

J = "42°%; /%  8TC %/
ELSE IF SYTYPE(I) = HALFWORD THEN
J = "40°%5
ELSE
J = STORE?/ /% 8T x/

CALL EMITRX(Js REG(MFF1)y Oy SYRBASE(I)»y SYDISFC(I))5J
BASES(REG(MFF1)) = AVAIL}/
END
ELSE
CALL ERROR(’TOO0 MANY ACTUAL FARAMETERS s 1)
END STUFF_.PARAMETER?$

CHECK_.STRING..OQVERFLOW?

FROCEDURE $
DECLARE I FIXEDj$
CALL EMITRX (LOADy Oy O» SERy FREEFOINT)
CALL EMITRX (CMFRy Oy Oy SER» FREELIMIT)S
I = PP}
CALL BRANCH (4y 0)3
CALL EMITRR("18"y0ySBR)? /% STRING TO RBE COMFACTELD %/
CALL EMITRX(STM»O»3sDER»BASEDATA)
CALL EMITRX(STORE» BRCHREG»O»DER»SAVE)$ /XSAVE RETURN REGX/
CALL EMITRX(LAySER»O»IBRySAVE)$ /X LINK SAVE AREA X/
CALL EMITRX(LOADsCALLREG»Os»DERyXFPLCOMF) }
CALL EMITRR(BALRsBRCHREG»CALLREG)}#
CALL EMITRX(LM»O»3yDBRyRASEDATA)
CALL EMITRR("18"»SBR»0) 3 /% RESTORE R13 TO ORIGINAL VALUE X/
CALL EMITRX(LOADyBRCHREG»O»DBRySAVE)$ /XRESTORE RETURN ADDRX/
CALL FIXBFW (I» PP)3#

END CHECK.STRING.OVERFLOWS}

1 FORCEACCUMULATOR ¢
PROCEDURE (P)$
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DECLARE P FIXEDS
/% FORCE THE OFERAND AT P INTO AN ACCUMULATOR X/
DECLARE (Ry SBy SDy TFy SFFy I) FIXEDy T1 CHARACTERS$

CHECK_.COMMON
FPROCEDURES /% LOAD DATA FROM COMMON IF NECESSARY X/
DECLARE OFFSET FIXEDj
IF SYESDTYPE(I) ~= "035" THEN /7% NOT COMMON X/
DO
CALL EMITRX(TFsRy INX(F)ySEySD)
RETURN$
ENI'§
CALL EMITRX(LOADyBRCHREGyOySEySD)3 /% ALIDR OF DATA X/
IF SFP = CHRTYPE THEN /X% INC FAST COM FREAMELEX/
OFFSET = 203 /X0FFSET FOR STRING FREFIX %/
ELSE OFFSET = 0}
CALL EMITRX(TFyRy INX(F) s BRCHREGyOFFSET)# /% GET THE DATA X/

END CHECK.COMMON#

COUNT#FORCE = COUNTH#FORCE + 15
TF TYFE(F) j
SR SYBASE(FIXL(F))»
I = FIXL(P)3 /% SYMBOL TABLE FOINTER X/
sh SYDISF(I)
SFF = SYTYPE(I);
IF TP = CONDITION THEN CALL CONDTOREG (Fy REG(F))3$
ELSE IF TP = VARIABLE THEN
Do
IF SFF = LABELTYFE \ SFFP = CHAR_FROC.TYFE THEN
nos
CALL CALLSUE(SEySDs»3sF)J
IF LENGTH(SYT(FIXL(F)4CNT(F)+1)) = O THEN
IF CONTROLC(BYTEC’N’)) THEN
QUTPUT = ‘%% WARNING--NOT ALL FARAMETERS SUFFLIED’S
IF SFF = CHAR.FROC.TYFE THEN
TYFE(P) = DESCRIFTS#

END3
ELSE IF SFP = FORWAROTYFE \ SFF = FORWARDCALL THEN
nos
CALL CALLSUB_FORWARD(SEsSDy3sF) 3
SYTYPE(FIXL(F)) = FORWARDCALL $
END3
ELSE IF SFF = SPECIAL THEN
nos
CALL EMITRX(®*90*» 1» 3y DERy BASEDATA+4)5
IF 8D = 6 THEN
DOs /%  INFUT %/
CALL CHECK_STRING.OVERFLOW#
IF REG(P) = O THEN CALL EMITRR ("1B"s» 2y 2)5%
ELSE IF REG(P)~=2 THEN CALL EMITRR("18"y 2y REG(F))}#
BASES(REG(P)) = AVAIL;}
CALL EMITRX (LOADy Oy O» SBRy FREEFOINT)S
/% THIS IS A POINTER TO THE FIRST FREE STRING AREAX/
CALL EMITRX (LA» 1y Oy Oy 4)7 /% 4 IS READ CARD X%/
CALL EMITRX(LAySBRyOsDER»SAVE) $
CALL EMITRX(LOADyCALLREGyOyDBRyXFLMON) §




XCOM - XFL. VERSION IV COMPILER AL~42

CALL EMITRR (BALRy BRCHREG» CALLREG){ /% MONITOR CALLX/

/% MOVE FREE STRING AREA FOINTER X/

CALL EMITRX(LOADySER»OyLERyBASEDATA+52) 5
CALL EMITRX (STOREy 1» Oy SERy FREEFOINT)
CALL EMITRX (STORE» Oy Oy DERy STRL)S

REG(F) = 03
TYFPE(F) = DESCRIFTS
END#

ELSE IF SD = 8 THEN
CALL FILE.FPSEUDO._.ARRAY(F-2yF»0)3}
ELSE IF SD »>= 11 & SD <= 18 THEN
nos
/% TRACE» UNTRACEy EXITy TIMEy DATEs ETC. X/
IF 8D = 15 THEN R = 13 ELSE R = 03¢
IF SD > 15 THEN
nos
IF REG(F) ~= 0 THEN
CALL EMITRR ("18"y Oy REG(F))5s
BASES(REG(F)) = AVAIL}
IF INX(F) ~= 2 THEN
CALL EMITRR ("18"y 2y INX(F))}$
BASESC(INX(F)) = AVAILS
END§
/% SET UF MONITOR REQUEST CODE X/
CALL EMITRX(LAs190s0ySHL(SD-Ry2)~32)3
/% MONITOR CALL X/
CALL EMITRX(LAYySERsOyDRERySAVE) §
CALL EMITRX(LOADy CALLREGyOysIRRy XFLMON) 3
CALL EMITRR (BALRy BRCHREGs CALLREG)S#
CALL EMITRX(LOADySERyOsIBRy RASELATA+52)
TYPE(F) = ACCUMULATOR?
IF ~= O THEN
CALL EMITRR ("18"s Oy R) ¥
REG(F) = 03
ENI$
ELSE CALL ERROR (’ ILLEGAL USE OF “ \\ SYT(FIXL(F)))5$
CALL EMITRX ("98"y 1y 3y DNEBRy RASEDATA+4)}
END#

ELSE

D03 /% FETCH THE VARIABLE (ALL ELSE HAS FAILEDD X/
IF SFP ~= BYTETYFE THEN
nos
IF INX(F) ~= 0 THEN
Dos
IF SFF = HALFWORD THEN
CALL EMITRR ("1A"» INX(F)y INX(F))j
ELSE
CALL EMITRX ("8%9"y INX(F)y Os Oy 2)5
/% SHIFT INDEX FOR WORD-TYFE ARRAY X/

R = INX(F)}$
END 3
ELSE R FINDACS

IF SFP = HALFWORD THEN TF = "48"}
ELSE TP = LOAD}
CALL CHECK..COMMONG#
END}

L o i ol e et L ates o 0
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ELSE
Dno;
R = FINDACj
CALL EMITRR (*1B*» Ry
TP = *43";
CALL CHECK..COMMON;
/% INSERT CHARACTER X/
BASES(INX(F)) = AVAILj
END;
IF SFF = CHRTYPE THEN TYPE(F) =
ELSE TYPE(P) = ACCUMULATOR;
REG(F) = Rj
END;

R) 3§

DESCRIFTS

END3
ELSE IF TF =
nos
R = FINDAC#
/% FETCH A CONSTANT INTO AN ACCUMULATOR X/
IF FIXV(F) = O THEN CALL EMITRR("1E"s Ry
ELSE IF FIXV(F) < "1000" & FIXV(F)
CALL EMITRX(LAsy Ry Oy Oy FIXV(F))3S
EL.SE
nos

CONSTANT THEN

CALL EMITCONSTANT (FIXV(F))3$
CALL EMITRX (LOAD» Ry O» ADREG»
END's
TYPE(P) =
REG(F) =
END$
ELSE IF TP =
Do
R = FINDACS
TYPE(F) = DESCRIFT;
] REG(P) = R}
T1 = VAR(P)}
8D = LENGTH(T1) ~ 13
IF “SD < O THEN
CALL EMITRR("1B"»RsR)$ /% CLEAR REG Ry
ELSE
nos
CALL FINDADDRESS (-DISP) 3
/% MAKE UF A DESCRIFTOR %/
CALL EMITDESC(SHL (SDy24)4+CHF) 3
D0 I = 0 TO SDj
CALL EMITCHAR(BYTE(T1»
END3
k| CALL EMITRX (LOAD
! END3
* . END}
ELSE IF TP =
CALL ERROR
END FORCEACCUMULATORS

ACCUMULATOR 5
R$

CHRTYFE THEN

I))s

Ry Oy ADREG»

ACCUMULATOR THEN IF TF ~= DESCRIFT

(’FORCEACCUMULATOR FAILED XXX’y

3 FORCEDESCRIPT?
| PROCEDURE (P) 3§

/% GET A DESCRIFPTOR FOR THE OPERAND P X/

e

/% CLEAR R X%/

R)$
»= 1 THEN

ADRDISF) §

1)

A6-43

NULL STRING %/

ADRDISF) #

THEN
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DECLARE P FIXEDS$
CALL FORCEACCUMULATOR (F)3
IF TYPE(P) ~= DESCRIFT THEN
DO}
CALL EMITRX (STORE» REG(F)» Oy DBRy STRN)§
/% STORE IN PARAMETER LOCATION FOR NUMBER-TO -DECIMAL-STRING X/ !
BASES(REG(F)) = AVAILj H
CALL CALLSUB(OsNMBRNTRY»3sF)3}
/% ASSUMES NUMBER-TO-STRING IS IN THE 1ST FAGE X/
TYPE(F) = DESCRIFT;
END#
END' FORCEDESCRIPT

GENSTORE $
FROCEDURE (MP» SF)
DECLARE (MF» SF» SFP» SEy SDy Iy TF) FIXED
COUNT#STORE = COUNT#STORE + 15
IF TYPE(SF) = SFECIAL THEN RETURNj#
/% GENERATE TYFE CONVERSION (IF NECESSARY) & STORAGE CODE --
ALS0 HANDLES OUTFUT AND FILE ON LEFT OF REFLACE OFERATOR %/ ‘

CHECK..COMMON:
FROCEDURES /% STORE DATA INTO COMMON IF NECESSARY X/
DECLARE OFFSET FIXEDj
IF SYESDTYFPE(I) ~= "035" THEN /% NOT COMMON %/
nos
IF (SYESDTYPEC(FIXL(SF)) = "05" & MOVEFLAG) \
TYFPE(SF) = DESCRIFT THEN
DOs  /7%XMOVE THE STRING FROM COMMON OR ASSIGNMNET %/
CALL EMITRX(STORE»SER»OyDERRySTRREG)F /% RECEIVE STRX/
CALL EMITRX(STOREyREG(SF)yOsyDERySTRN)§ /XEXT DESCX/
RASES(REG(SF)) = AVAILS /%FREE UF ACCUM X/
CALL CALLSUE(OsSTRMOVE»3»SF)§ /% MOVE THE STRX/
TYFPE(SF) = DESCRIFTS#
END3
CALL EMITRX(TFyREG(SF) » INX(MF)sSRySI) §
RETURNS#
END§
CALL EMITRX(LOADyBRCHREG»Q»SEySIDF /% ADDR OF DATA X/
OFFSET = 0F
IF SFF = CHRTYFPE THEN /% INC FAST COM FREAMELEX/
nos
IF MOVEFLAG THEN
Dos
CALL EMITRX(STORE» BRCHREGy» Oy DERySTRREG) #
CALL EMITRX(STOREsREG(SF)s0yDERySTRN)
RASES(REG(SF)) = AVAIL}
CALL CALLSUB(OySTRMOVEs3ySF) 35
TYPE(SF) = DESCRIFTj$
CALL EMITRX(LOADyRBRCHREG»OQsDERySTRREG) #
END$
OFFSET = 203}
END3 §
CALL EMITRX(TFyREG(SP)» INX(MF)»BRCHREG»OFFSET)$ /% STORE THE DATA X/f
END CHECK.COMMON#
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I = FIXL(MF);
SBR = SYBASE(I)j
Sh = SYDISP(I)}

SFF = SYTYPE(I)
IF SFF = SPECIAL THEN
DOs
IF S = 3 THEN /% FUNCTION RYTE ON THE LEFT X/
nos
CALL FORCEACCUMULATORC(SF) 5
CALL EMITRX("42" yREG(SF) y» INX(MF) yREG(MF)»0) 3}

END§
ELSE IF 8D = 7 THEN
nos /% QUTFUT X/

CALL EMITRX("90"y1y3sDERyBASEDATAT4) 5
MOVEFLAG = FALSE$ /XTURN OFF MOVE FOR OQUTFUT x/
TARGET-.REGISTER = O3
CALL FORCEDESCRIPT (SF)3
TARGET.REGISTER = ~-13
IF REG(SP) ~= 0 THEN CALL EMITRR ("18"» O» REG(SF))3$
IF REG(MF) = O THEN CALL EMITRR ("1R"» 2y 2)5
ELSE IF REG(MF) ~= 2 THEN CALL EMITRR ("18"y 2y REG(MF))7#
RASES(REG(MF)) = AVAILjS
CALL EMITRX(LAySERyO»DERySAVE); /% SAVE AREA ADDR X/
CALL EMITRX (LAy 1y Oy Oy 8)3 /% 8 = FRINT CODE %/
CALL EMITRX(LOADyCALLREGyOsIERyXFLMON) 3§
CALL EMITRR (RALRs BRCHREG» CALLREG)$ /% MONITOR CALL %/
CALL EMITRX(LOADySER»OsDRER»BASEDATA+52)5 /XRESTORE R13 X/
CALL EMITRX("98"y1,y3sDEBRyBASENATA+4) 5
' MOVEFLAG = TRUE}j /XRETURN FLAG TO NORMAL STATE X/
] _ ENDS$
: ELSE IF SDI = 8 THEN
CALL FILE_PSEUDO_ARRAY(SFyMFy4)3
ELSE CALL ERROR (‘ILLEGAL USE OF “ \\ SYT(I))j;
ENDS
ELSE
nos
CALL FORCEACCUMULATOR (SF)}#
IF TYPE(SF) ~= SPECIAL THEN
nos
IF SFP=FIXEDTYFE & TYFE(SF)=ACCUMULATOR \ SFF=CHRTYFE THEN
nos
IF SFP = CHRTYFE THEN CALL FORCEDESCRIFT (SF)j
/% SHIFT INDEX FOR WORD ARRAY X/
IF INX(MF) #= 0 THEN CALL EMITRX ("89"y INX(MF)»0+0s2)5
TP = STORE# CALL CHECK.COMMONS
END
ELSE IF SFF = HALFWORD & TYFPE(SF) = ACCUMULATOR THEN
Dnos

IF INX(MF) ~= 0 THEN CALL EMITRR ("1A"»INX(MF)» INX(MF))}
TP = "40"§ CALL CHECK_.COMMON?
END
ELSE IF SFF = BYTETYPE & TYFE(SF) = ACCUMULATOR THEN
D03 TP = *"42"; CALL CHECK.COMMON# END$
ELSE CALL ERROR(’ASSIGNMENT NEEDS ILLEGAL TYFE CONVERSION’)S$
END3

END#




|
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RASES (INX(MF)) = AVAILj
RASES(REG(SP)) = AVAILj’

CALL MDVESTACKS (SFy MF)3$
END GENSTORE

STRINGCOMFARE?

FROCEDURE #
/% GENERATES THE CODE TO COMFARE THE STRINGS AT SF & MF X/

DECLARE (Is Jy KR) FIXED;

CALL FORCEDESCRIFT (SP)# /% GET THE DESCRIFTOR FOR THE SECOND OFERAND %X/

I = 6 - REG(MP) - REG(SF)F /% FIND THE THIRD REGISTER %/
CALL EMITRR ("18"y 0y REG(MF))§ /% WE CAN USE O FOR SCRATCH X/
CALL EMITRR ("17"y Oy REG(SF))} /% EXCL. \ TO COMFARE X%/

CALL EMITRX ("8A"y Os Oy Oy 24)3 /X CHECK HIGH ORDER 8 RITS FOR ZERO X%/

IF REG(MFF1) = 6 \ REG(MFFLl) = 8 THEN

Dno; /% IF WE ONLY NEED TO TEST EQUALITYs CODE IS SIMFLER
K = FFj
CALL BRANCH (6y 0)35

ENI

ELSE

nos
J o= PR
CALL BRANCH (8» 0)5 /%  SKIF IF EQUAL LENGTH X/
CALL EMITRR ("15"» REG(MF)s REG(SF)) /% SET CONDITION CODE

K = PP§ /% SAVE FOR FIXUF x/
CALL BRANCH ("F"y 0)5 /% BRANCH AROUND STRING COMFARE CODE X/
CALL FIXEBFW (Js FF)3
END s
IF BASES(I) ~= AVAIL THEN CALL EMITRR ("18"» Oy I)3 /% SAVE REG I X%/
CALL EMITRR ("18"s Iy REG(MF))3j
CALL EMITRX ("88"y Iy O» Oy 24)5 /% SCALE LENGTH FOR EXECUTE COMMANI
CALL EMITDATAWORD (*DS5000000* + SHL(REG(MF)» 12))5
CALL EMITRYTE (SHL(REG(SF)» 4))5
CALL EMITRYTE (0)3j
CALL FINDADDRESS (DIF-~6&)3
CALL EMITRX ("44", I, Or ADREGy ADRDISF);
IF BASES(I) ~= AVAIL THEN CALL EMITRR ("18"» Iy 0)3/% RESTORE REG IXx/
BASES (REG(SF)) = AVAILj
CALL FIXBFW (Ky PP)$3 /% BRING OTHER BRANCH IN HERE X/
END STRINGCOMFARE #

SHOULDCOMMUTE ¢
FROCEDURE BIT(1)5
IF TYPE(SP) = VARIABLE THEN
IF SYTYPE(FIXL(SP)) = FIXEDTYPE THEN RETURN FALSE}
IF TYPE(MP) = CONSTANT THEN RETURN TRUES
IF TYPE(MP) = VARIABLE THEN
IF SYTYFE(FIXL(MP)) = FIXEDTYPE THEN RETURN TRUES
RETURN FALSE}
ENID'§

ARITHEMIT?
FROCEDURE (OP)5
/% EMIT AN INSTRUCTION FOR AN INFIX OPERATOR -~ CONNECTS MF & SFP X/

DECLARE (OPy TPy T1) FIXED?

iy "
e b G Mmum cen —

X/

X/

X/
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COUNT#ARITH = COUNT#ARITH + 13
TP = 03 /% REMEMBER IF COMMUTED X/
IF COMMUTATIVE(OF) THEN
IF SHOULDCOMMUTE THEN
nos
TF = MP§ NP = SP§ SP = TP}
END'}
CALL FORCEACCUMULATOR (MF)j /% GET THE LEFT ONE INTO AN ACCUMULATOR X/
/% FIXL(SP) IS GARBAGE IF TYPE ~= VARIABLE, WE GET OC5 IF WE TEST IT %/
TL = "0%)
IF TYPE(SP)
IF TYPE(MP)
nos
IF OF = CMPRR THEN CALL STRINGCOMPARE}
ELSE CALL ERROR (/ARITHMETIC WITH A STRING DESCRIFTOR’)j
END3 |
ELSE IF T1 THEN
D0 /% OPERATE DIRECTLY FROM STORAGE %/ g
IF INX(SP) ~= O THEN CALL EMITRX ("89*y INX(SF)s» Oy O» 2) |
/% SHIFT TO WORD INDEXING X/
CALL EMITRX(OF+64yREG(MF)» INX(SF) » SYBASE (FIXL(SF) )y
SYDISP (FIXL(SF)))$
/% REG OPCODE + 64 = RX OFCODE X/
BASES(INX(SF)) = AVAIL;
END$
ELSE IF TYPE(SPF) = CONSTANT THEN
Dos
CALL EMITCONSTANT (FIXV(SF))3
CALL EMITRX (OF+64s REG(MF)» Oy ADREG» ADRDISF);
END$

VARIARLE THEN IF SYTYFE(FIXL(SF)) = FIXEDTYFE THEN Tl = “1%%
DESCRIFT THEN

-

ELSE
nos
CALL FORCEACCUMULATOR (SF)3
IF TYPE(SF) ~= ACCUMULATOR THEN
CALL ERROR (‘ARITHMETIC BETWEEN STRING DESCRIFTORS » 1)
CALL EMITRR (OF» REG(MF)» REG(SF))3s
BASES(REG(SF)) = AVAILS
ENID
IF TP ~= 0 THEN
DOf /7% COMMUTED X/
SF = MP3 MP = TF¥
CALL MOVESTACKS (SF» MF)3
END 3
/% BY THE ALGORITHM» TYFE(MF) IS ALREADY ACCUMULATOR %/
END ARITHEMIT:

EOOLBRANCH
FROCEDNURE (SF» MP)3$
DECLARE (SF» MP» T1) FIXEDS
T1 = "0"§
IF TYPE(SP) = VARIABLE THEN IF SYTYPE(FIXL(SF)) = BYTETYFE THEN T1 = "1%j
/% GENERATE A CONDITIONAL BRANCH FOR A DO WHILE OR AN IF STATEMENT X/
IF STILLCOND *= O THEN
Do
BASES(REG(SP)) = AVAIL}
IF PP < "1008" THEN PP = PP ~ 12§ ELSE FP = PF - 163
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IF CONTROL(BYTE(CON.E)) THEN

QUTPUT = X4 \\ “ BACK UF CODE EMITTER’S
INSTRUCT(RC) = INSTRUCT(RC) ~ 13 /% KEEF STATISTICS ACCURATE X/
INSTRUCTC(LA) = INSTRUCTCLA) -~ 23
REG(SF) = STILLCONDj

ENDF
ELSE IF T1 THEN
nos
IF INX(SF) ~= O THEN
nos
CALL EMITRRC* LAy INX(SF) s SYBASE(FIXL(SF))) 5
CALL EMITRX("21"y0r1yINX(SF)sSYDISF(FIXL(SF))) 5
/%  TEST UNDER MASK X/
BASES(INX(SF)) = AVAILj
END
ELLSE CALL EMITRX("921"y0s1sSYRASE(FIXL(SF)) ySYLISF(FIXL(SF))) 3§
/¥ TEST UNDER MASK %/
REG(SF) = 83
ENIDs
ELSE IF TYFE(SF) = CONSTANT THEN
Dos
IF FIXV(SF) THEN
DOs FIXL(MF) = 03 RETURN$ ENDF
ELSE R"G(SP) = 1573
ENDS
ELSE IF TYPE(SF) %= CONDITION THEN
no;
CALL FORCEACCUMULATOR (SF)3s
CALL EMITRX ("S54%y REG(SF)y Oy DNERy TRUELOC)S /7% TEST LS RIT X/
BRASES(REG(SF)) = AVAIL>S
REG(SF) = 853
ENDG
FIXL(MP) = PFP; /X% SAVE ADDRESS FOR FUTURE FIXUF X/
CALL BRANCH (REG(SF)s 0)3 /% REG(SF) HAS THE CC TO RE TESTED FOR %X/
END BOOLBRANCH

SET.LIMIT?
FROCEDURE
/% SETS DO LOOF LIMIT FOR <ITERATION CONTROL.: X/
IF TYFE(MFF1) = CONSTANT THEN
CALL EMITCONSTANT(FIXV(MFF1))3j
ELSE
nos
CALL FORCEACCUMULATOR(MPF1) 3§
CALL EMITDATAWORD(O)§
CALL FINDADDRESS(DF-~4)3
CALL EMITRX(STOREyREG(MFF1)yOyADREGyADRIISF) §
BASES(REG(MFP1)) = AVAILSj
END$
INX(MP) = ADREGS
FIXV(MF) = ADRIISFS:
END  SET.LIMITS

DIVIDE.CODE?S

et b ad S
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FROCEDURE #

END  DIVIDE_CODES$

SHIFT.CODE:
FROCEDURE (OF) 3
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/% GENERATES THE CODE FOR DIVISION X/

TARGET.REGISTER = 03
CALL FORCEACCUMULATOR(MF) 3
TARGET..REGISTER = -1/
IF REG(MF) ~= 0 THEN
nos
CALL EMITRR("18"sOsyREG(MF)) i /% LR OyREG(MF) X%/
BASES(REG(MP)) = AVAILj
REG(MF) = 03
END3
IF BASES(1) = AVAIL THEN
nos
/% MUST "SMEAR" THE SIGN X/

- R U T Py S Spr—

CALL EMITRX("8E"s05050y32)5 /% SRDA 0,32 x/
RASES (1) = ACCUMULATORS$
CALL ARITHEMIT(®"1D")j /% DIVIDE X/
REG(MF) = 135 /%  RESULT X%/
END3

ELSE
CALL ERRORC‘DIVISION OR MOD REQUIRES BUSY REGISTER »s1)5

/% GENERATES CODE FOR THE BUILT IN FUNCTIONS SHL AND SHR X/
DECLARE OF BIT (8)5
IF CNT(MP) ~= 2 THEN
CALL ERROR(‘SHIFT REQUIRES TWO ARGUMENTS’»0)5
ELSE IF TYPE(MFFP1) = CONSTANT THEN
Dos
IF OF = *"89" & FIXV(MFF1) = 1 THEN
CALL EMITRR ("1A"s» REG(MF)»y REG(MF))3j
ELSE CALL EMITRX (OFy REG(MF)y Oy Oy FIXV(MFF1))5
END3
ELSE
Dos
CALL FORCEACCUMULATOR(MFFL1) 3
CALL EMITRX(OFy REG(MF)» Oy REG(MFF1)y 0)3
BASES(REG(MFF1)) = AVAIL}
END$
TYPE(MP) = ACCUMULATORS}

END SHIFT.COLES

/%

BUILT-IN FUNCTIONS

CATENATE.CODE
PROCEDURE #

/% BUILD A CATENATE SUBROUTINE %/
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CATENTRY = PP}
CHECK_STRING_.OVERFLOW?

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
Tl =
CALL
CALL
CALL

EMITRX
EMITRR
EMITRX
EMITRR
EMITRR
EMITRR
EMITRR

(LOAD» 1y0sA1A2) 5

(*"18°*y 3, 1)3 /% COFY INTO REG(3) X/

("SE"y 3y Oy Rl»

("12*%y 1y 1)% /% TEST FOR NULL FIRST OFPERAND X/

(RCR» 8y BRCHREG)

(CMPRRy 3y 1)% /% IS SECOND OFERAND NULL? X/

(BCR» 8» BRCHREG)

FINDADDRESS (MASKFO000)3

EMITRX
EMITRX

FINDADDRESS (MOVER) 3

ADREG §
EMITRR
EMITRX
EMITRX

J = PP}

caLL
CALL
CALL

RRANCH
EMITRX
EMITRR

K = PPj

CALL
CALL
CALL
CALL
CALL
CAaLL
CALL
CaLl
CALL
CALL
CALL
CALL
CALL
CALL
CALL

BRANCH
FIXBFW
EMITRR
EMITRX
EMITRX
EMITRX
FIXBFW
EMITRX
EMITRX
EMITRX
EMITRX
EMITRX
EMITRX
EMITRR
EMITRR

("54*y 3y Oy ADREGy ADRDISF)F /% MASK OUT ADDRESS X/

(*SE"y 3y Oy DER>»

T2 = ADRDISFj

("18"y Oy 3)% /% SAVE LENGTH IN REG(O) X%/
(LOADY 2,0y SERyFREEFOINT) 5

(CMFRy 1y Oy DERy

(4 0) /%
(LAy 19 Oy 1y 0)¢
("16*y Oy 1)

(*F*y O)3§
(Jy FF)3

("16"+0+2)3 /% OR IN CORRECT ADDRESS X/

("43"y350vA1vA2)
("44"y3509T1sT2)5%
("41"s2935291)5%
(Ky FPP)3
(LOAD»1»0yR1VR2) %
("43"y 3y0yR1sR2)
("44"%y350sT1yT2)5%
("41"9y2939291)5%

(STOREy Oy Oy DBRy STRL)$ /% STORE INTO STRL X/
(STOREs2y0»SERyFREEFOINT) 5 /% SAVE TOF OF STR. A, X/
(*"18"y 3y 0)3 /X% RESULT TO REG(3) X/

(RCRy 15y BRCHREG)S /% RETURN X/

END CATENATE_CODE

CONVERT..CODE ?
PROCEDURE 3

/% THE

NMEBRNTRY =
CHECK.STRING.OVERFLOW?

CALL
CALL
CALL
cAaLL
CALL

CALL
CALL

EMITRX
EMITRR
EMITRX
EMITRX

EMITRX
EMITRX

1 = PP}

CALL
CALL
CALL

EMITRR
EMITRR
EMITRR

NUMBRER~TO-STRING CONVERSION SUBROUTINE X/

PP}

(LOADy 3+0y DERy
("10"%9393) 5%

(LOADy 1,0»SBRYFREEFOINT) /% FREE SOME STRING AREA %/

(LAr150s1911)5

(STORE» 190y SERyFREEFOINT) 5

(LA»0»0s0,10)5

("06"91+0)5%
("1R"+2+2) 3%
("1D"»2+0) %

/% FIND MOVE INSTRUCTION %/

VERSION IV COMFILER A6~-50

/% LOAD FIRST DESCRIFTOR X/
B2)# /% COMRINE DESCRIFTORS X%/
# /% RETURN WITH RESULT IN REG(3) X/

# /% RETURN WITH RESULT IN REG(3) x/

CATCONST)$ /% CORRECT LENGTH OF RESULT X%/

STRL)Y§ /% SKIF MOVE IF AT TOF %/

FAKE MOVE %/

/% INSERT LENGTH FIELD %/
/% EXECUTE THE MOVE %/
/% UFDATE FREEFOINT X/

/% LOAD SECOND DESCRIFTOR X/
# /% INSERT LENGTH FIELD X/
/% EXECUTE THE MOVE x/
/% UFDATE FREEFOINT %/

/% CALL COMFACTIFY %/
STRN) j
/% SET FOSITIVE FOR CONVERT X/

/% 11 IS THE MAXIMUM NUMRER OF DIGITS
IN A CONVERTED 32 BIT INTEGER X/

/% BRASE 10 FOR DIVISION %/

/% COUNT THE DIGIT %/
/% CLEAR REGISTER 2 X%/
/% DIVIDE RY 10 %X/
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CALL EMITRX (LA»25052y"FO*)3 /% ADD IN THE EBCDIC CODE %/
CALL EMITRX ("42°y2,0r150)3
CALL EMITRR (*12%,3,3)} /% TEST FOR ZERO %/
CALL BRANCH (6s1)3% /% GET NEXT DIGIT %/
CALL EMITRX (LOAD's3s0sDER»STRN) 3
CALL EMITRR (*"12°y3+3)3 /% TEST FOR NEGATIVE %/
I = PP}
CALL BRANCH (10,0)5
CALL EMITRX (LA»2y0505*60%)} /X "60% = ‘=' X/
CALL EMITRR (*06°s150)5
CALL EMITRX ("42%y2,05150)5
CALL FIXBFW (IsFP)3}
CALL EMITRX(LOAD»3s0sSERsFREEFOINT)S /% MAKE UP RESULT DESCRIFTORX/

CALL EMITRR("1B"»3s1)5
CALL EMITRR("06"93+0)5

CALL EMITRX("8%9"+3+0+0524)5 /XSHIFT LENGTH FIELD LEFT %/
CALL EMITRR("1A"»3s1)5 /¥ ADD IN ADDRESS X/

CALL EMITRX(STORE»3y0sDEBR»STRL)F /% FPTR TO NEW STRING %/
CALL EMITRR(BCR» 135y BRCHREG) # /%X RETURN X/

END CONVERT..CODE $

STRING.MOVE:
FROCEDURE §
STRMOVE = FP; /% ADDRESS OF ROUTINE %/
CALL EMITRX(LOADy1yOsDEBRySTRN)? /% GET DESCRIFTOR %/
CALL EMITRR("1R"»3,3)# /%XCLEAR R3 FOR NEXT INSTRX/
CALL EMITRR("12"y1s1)3 /% CHECK FOR NULL X/
CALL EMITRR(RBCR»8yBRCHREG)S /% IF NULL RETURN O IN R3 X/
CALL EMITDATAWORDC(O)
3 CALL FINDADDRESS(DIF-4) 5
Tl = ADREG} T2 = ADRDISFj
CALL EMITRX(STOREsSBR»0sT1yT2)5 /%X SAVE ORIGINAL SERX/
CALL EMITRX(LOADySERyOyDERySTRREG) § /XGET RASE ADDR OF STRING CSECTX/
CALL CHECK_STRING.OVERFLOWS?
CALL EMITRX(LOAD»2y0ySBRyFREEFOINT)
CALL EMITRX("43",3,0sDBRySTRN)F /% GET LENGTH x/
CALL FINDADDRESS (MOVER) §
CALL EMITRX("44°,3y0yADREGyAIRDISF)$ /% MOVE THE STRING %/
CALL EMITRR("18"+1+3)5 /% SAVE LENGTH %/
CALL EMITRX("89"93+0,0,24)5% /% SHIFT LENGTH TO HIGH RBRYTE X/
CALL EMITRR("1A"»392)5 /% NEW DESCRIFTOR X/
CALL EMITRX("41"»2y192y1)F /X UFPDATE FREEFOINT X/
CALL EMITRX(STORE»3»0sDBRySTRL) S /XLAST STRING %/
CALL EMITRX(STORE»2y0ySBRyFREEPOINT)S /% STORE NEW VALUE %/
CALL EMITRX(LOADSBR»QO»T1yT2)5 /% RESTORE %/
CALL EMITRR(BCR»15yBRCHREG)? /X RETURN %/
| CALL FIXBFW (CATENTRY-4, FF)j

R o -

END STRING..MOVES$

/% TIME AND DATE x/

¢ PRINT_TIME!
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FROCEDURE (MESSAGEy T)3§
DECLARE MESSAGE CHARACTERy T FIXED#
MESSAGE = MESSAGE \\ T/360000 \\ ‘i’ \\ T MOD 360000 / 6000 \\ ¢’
\\ T MOD 6000 / 100 \\ FERIODj
T =T MOD 100§ /% DECIMAL FRACTION X/
IF T < 10 THEN MESSAGE = MESSAGE \\ 7073}
QUTPUT = MESSAGE \\ T \\ PERIOL;
END PRINT.TIMES

FRINT.DATE.AND.TIME?
FROCEDURE (MESSAGEy Dy T)$

DECLARE MESSAGE CHARACTERy (D'y Ty YEARs DAY» M) FIXEDS$

DECLARE MONTH(11) CHARACTER INITIAL (‘JANUARY‘y ‘FERRUARY’y ‘MARCH’»
‘AFRIL’y ‘MAY’» ‘JUNE’y ‘JULY’y ‘AUGUST’s» ‘SEFTEMBER’y ‘OCTORER’»
‘NOVEMBER“y ‘DECEMBER’)»

DAYS(12) FIXED INITIAL (Oy 31y 60y 91y 121y 152y 182y 213y 244y 274y
305y 330y 366)H

YEAR = /1000 + 1900/

DAY = I MOD 10007

IF (YEAR & "3") ~= 0 THEN IF DAY > 59 THEN DAY = DAY + 13 /% ~ LEAF YEARX/

M= 13
DO WHILE DAY = DAYS(M)? M = M + 15 END
CALL PRINT.TIME(MESSAGE \\ MONTH(M~-1) \\ X1 \\ DAY-DAYS(M-1) \\ COMMA
\\ YEAR \\ ‘., CLOCK TIME = ‘y T)#
END PRINT.DATE.AND._TIMES

/% INITIALIZATION

-

INITIALIZATION:
FROCEDURE #
EJECT.-PAGE$

X/

CALL FRINT.DATE.AND.TIME (‘X F L COMFILATION -~ WEST VIRGINIA UNIV -~ XCOM

IV VERSION OF ‘» DATE_OF _GENERATIONs TIME.OF _GENERATION)S
DOUBLE_SPACE
CALL PRINT_DATE_AND_TIME (‘TODAY IS ‘» DATE, TIME)Sj
DNOUBLE _SFACE S

DO I =1 TO NT#
8 = V()i
IF 8 = /<NUMBER>’ THEN NUMBER = I5 ELSE
IF 8 = ‘<IDENTIFIER>’ THEN IDENT = Ij ELSE
IF 8 = ‘<8TRING>’ THEN STRING = I# ELSE
IF 8 = //’ THEN DIVIDE = Ij ELSE
IF 8 = /.\.’ THEN EOFILE = I} ELSE
IF 8 = "DECLARE’ THEN STOFIT(I) = TRUE? ELSE
IF 8 = ‘PROCEDURE’ THEN STOFIT(I) = TRUE; ELSE
IF 8§ = END’ THEN STOFIT(I) = TRUE} ELSE
IF 8 = ‘DO’ THEN STOPIT(I) = TRUE# ELSE
IF § = /3’ THEN STOPIT(I) = TRUE§ ELSE
IF 8 = OR THEN ORSYMBOL = I¢ ELSE
IF 8 = /\\’ THEN CONCATENATE = I} ELSE
’
END’

IF IDENT = NT THEN RESERVED.LIMIT = LENGTH(V(NT-1))3}
ELSE RESERVED.LIMIT = LENGTHC(V(NT))j

|
|
|
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V(EOFILE) = ‘EOF’}

STOPIT(EOFILE) = TRUES}

CHARTYFE(RYTE(X1)) = 1}

CHARTYPE(BYTE(HYFPHEN)) = 27

CHARTYFE(BYTE(’"/)) = 3}

D0 I = 0 TO 2555
NOT-LETTER_OR_DIGIT(I) = TRUE}

END3

DO I = 0 TO LENGTH(ALFHARET) - 15
J = BYTE(ALFHABET,» I)3§
TX(J) = I}
NOT_LETTER_OR_DIGIT(J) = FALSES
CHARTYPE(J) = 4}

END 3§

DOI =0 TO 9i
J = BYTE(’012345678%9'y 1)+
NOT.LETTER-OR-DIGIT(J) = FALSES
CHARTYPE(J) = 5

END3

DO I = V_INDEX(O) TO V_INDEX(1) -~ 15
J = BYTE(V(I))} ;
TX(J) = Ij '
CHARTYFE(J) = 73

END$

CHARTYPE(BYTE(OR)) = 85

CHARTYPE(BYTEC('/’)) = &3

COMMUTATIVE("14") = TRUE}

COMMUTATIVE("16") = TRUE}#

COMMUTATIVE(®*1A") = TRUE)

RETURNED_TYFE = FIXEDTYFES$ /% DEFAULT RETURN TYFE X/

LASTRASE = DBR? BASES(LASTRBASE) = 0j
/% INITIALIZE SYMBOL TARLE VARIARLES X/
FF = 03 /7% CODE ORIGIN %/
i DF = 0% /% DATA ORIGIN X/
DSF = 203
CHF = 15
CORE.ESDID = 13 /% FIRST ESDID FOR LINK EDITING %/

FPPLIMy DPLIMs CHFLIM = DISKRYTES#
/% UFPFPER BOUND FOR EMITTER ARRAYS X/
FFORGy DPORGy CHFORG = 0}
/% LOWER BOUND FOR EMITTER ARRAYS X/
CURCBLK» CURDELKy CURSBLK = 0}
/% CURRENT BLOCK QCCUFPYING EMITTER ARRAYS %/
SHORTCFIXy SHORTDFIXy LONGCFIX» LONGDFIX = Of
/% STATISTICAL COUNTERS FOR FIXUFS %X/
FCP = 0% /% POINTER INTO FIXUF ARRAY X/
NDECSY »PROCMARK = 13 FARCT = 0O}
/% INTEGERS FOR BRANCH ADDRESSING %/
DO I = 0 TO PROGRAMSIZES CALL EMITDATAWORD(SHL(I»12))F END?

/% WARNING» THE FOLLOWING SECTION OF INITIALIZE DEFENDS ON
THE INITIALIZATION OF THE BUILTIN FUNCTION AND FSEUDO
VARIABLE NAMES AND ATTRIBUTES IN THE SYMBOL TABLE ARRAYS.

x/
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SYDISF(2) = DPj /% MONITOR.LINK x/
BRASEDATA = DFj /% ADDRESS OF REG INITIALIZATION AREA X%/
DF = DF + 64 /% REG INIT AREA I.E. 16 X 4 X/

XPLCOMP = BASEDATA + 96# /% ADDRESS OF COMFPACTIFY X/

XFLMON = BASEDATA + 603 /X RELOCATED ADDRESS OF THE MONITOR X/
SAVE = DPFj /% LINK SAVE AREA X/

nF = 0OP + 72§ /% 18 WORDS X/

MASKF000 = DF§ CALL EMITDATAWORD("FFO00000")
/% SET UP THE MOVE TEMFLATE IN DATA AREA X/

MOVER = DF3#

CALL EMITBYTE("D2")5 /% MVUC %/
CALL EMITRBYTE(OQ)}$

CALL EMITRYTEC("20")5

CALL EMITBYTE(Q);

CALL EMITRYTE(®*10")5

CALL EMITBYTE(OQ)

SYDISF(3) = DF} /% TIME.OF .GENERATION
CALL EMITDATAWORD(TIME) §

SYDISF(4) = DFj /% DATE_OF .GENERATION
CALL EMITDATAWORD(DATE) 5

SYDISF(S) = Oj /% COREWORID

SYDISF(6) = Oj /% CORERYTE

SYDISF(?) = DFj /% NDESCRIFPT

DESCL = IIF»

CALL EMITDATAWODRD (0)5
Aly Bl = SBR% /X% AlyA2 IS THE FIRST PARAMETER TO \\»y X/

A2 = DSF» /% B1,RB2 IS THE SECOND %/
CALL EMITDESC (0)7¥
B2 = DSFy

CALL EMITDESC (0);

STRL = DPi CALL EMITDATAWORDC(O)}

STRN = DPj CALL EMITDATAWORD(O)j

STRREG=DF§ CALL EMITDATAWORDC(O)}

TRUELOC nPé CALL EMITDATAWORD(TRUE) $

COMFLOC DP# CALL EMITDATAWORD("FFFFFFFF")3$

CATCONST = DPF$# CALL EMITDATAWORD ("1000000")5

RTNADR = DF3$ CALL EMITDATAWORD (0)}

NDECSY = 307 FPROCMARK=NDECSY+1}7 /% POINTER TO XFLMAIN X/
CURRENT_-PROCEDURE = X1 \\ ‘XFLMAIN’J

CALL EMITDATAWORD (0)5

SYDISP(NDECSY-2) = DF-43} /% COMPACTIFY
STRING.RECOVER = NDECSY-23$

SYESDTYPE (NDECSY~2) *02"F /X ENTRY FOR XFLFACK OR COMPACTIFY X/
SYRLDADDR (NDECSY~2) RASEDATA + 567

SYESDTYPE(NDECSY~1) "02"F /% ENRTY FOR XFLMON X/
SYRLDADDR (NDECSY~1) BASEDATA + 605

i

#oHOHH

/% SET UFP MAIN ENTRY AND INITIALIZE REGISTERS %/

SYESDTYPE(NDECSY) = "01"$ /% USED FOR RELOCATING MAIN ENTRY X/
CALL BUILD_.PROLOGUE(NDECSY)$
MAINLOC = SYDISP(NDECSY)#

X/
x/
L 94

X/
x/

X/




/%
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CALL BRANCH("F*»0)i /¥ BRANCH AROUND BUILT-INS X/

CALL CLEARREGS?/

/% EMIT CODE FOR BUILT.IN FUNCTIONS X/
CALL CATENATE.CODRES

CALL CONVERT.CODES$

CALL STRING..MOVES

CORE.ESDID = 174
CALL CLEARREGS?

ENARLE CONTROL TOGGLES FOR LISTING & SYMBOL DUMF %/
CONTROL(BYTEC’L)) = TRUE}/
CONTROL(BYTE(/D’)) = TRUES

/% FIRST SET UP GLOBAL VARIARLES CONTROLLING SCANy THEN CALL IT %X/
CF = 0§ TEXT.LIMIT = ~15
TEXTy CURRENT_FPROCEDURE = XOj

CALL SCAN3#

/% INITIALIZE THE PARSE STACK X/
SF = 13 PARSE.STACK(SF) = EOFILES

END INITIALIZATIONS

/%

SYMROL AND STATISTICS PRINTOUT X/

SYMBOLDUMF ¢
PROCEDURE #

et g e

/% LISTS THE SYMBOLS IN THE PROCEDURE THAT HAS JUST BEEN
COMFILED IF $S OR $D IS ENARLED
MAINTAIN PARITY ON $D AND $§

x/

DECLARE (LFM» Iy Jy Ky Ly M) FIXEDS$

DECLARE (BUFFER» BLANKS) CHARACTERS)

DECLARE EXCHANGES BIT(1)» SYTSORT(SYTSIZE) EBIT(14)}

DUTLINE
PROCEDURE (NAME» P) CHARACTER}$
DECLARE NAME CHARACTER» (Fy By D) FIXED?
IF SYTYPE(P) = LABELTYFE \ SYTYFE(P) = CHAR.FROC.TYFE THEN
DO3
B = PBRj
D = SHL(SYBASE(P)» 12) + SYDISF(F)3$
END}
ELSE
D03
B = SYBASE(F)j
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XCOM =

D =
END§

SYDISF(F) 3§

BUFFER =
RETURN NAME \\
/ DECLARED ON LINE
‘ AND REFERENCED
END' OUTLINES

'
*

IF PROCMARK

L
-

NDECSY THEN

XFL. VERSION

PAD (D \\ LPAREN \\ E \\ “)»“y

SUBSTR (SYT(I)y Qv

SN S SS—

IV  COMFILER

11)5

- \\ TYPENAME(SYTYFE(F)) \\ “ AT °
\\ DECLARED_ON_LINEC(F) \\
N\ SYTCOCF) \\ ’ TIMES.’j

SUBRSTR(BLANKSyK) §
SYTCIY \\ RUFFER?%

L)y

SYT(SYTSORT(I)) THEN

SYTSORT (L) s

/¥ RECORD LAST SWAF X/

nos
DOURBLE . .SPACE§
QUTPUT = ‘SYMBOL TAELE DUMF’}$
DOUBLE. . SPACE s
LFM = LENGTH(SYT(FROCMARK))}
L = 155
DO I = PROCMARK TO NDECSY3$
IF LENGTH(SYT(I)) > L THEN
L = LENGTH(SYT(I))}
END
IF L. > 70 THEN L = 703
BLANKS = SURBSTR(X70y Oy L)3¥
DO I = PROCMARK TO NDECSY3#
SYTSORT(I) = I%
K = LENGTH(SYT(I))j
IF K > 0 THEN
IF K < L THEN
nas
BUFFER =
SYT(I) =
END§
ELSE
nos
BUFFER =
SYT(I) = BUFFER}/
END
END3
EXCHANGES = TRUES$
K = NDECSY - FROCMARKj3
00 WHILE EXCHANGESS$
EXCHANGES = FALSE3$
D0 J =0 TOK - 1%
I = NDECSY -~ J#
L=1I-~-1%
IF SYT(SYTSORT(L))
DO’
M = SYTSORT(I)}$
SYTSORT(I) =
SYTSORT(L) = M}
EXCHANGES = TRUE}$
K = Jj
END$

END#

A6~T6

\\ BUFFER \\
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END#
I = FPROCMARKS:
DO WHILE LENGTH(SYT(SYTSORT(I))) = O0j
I =1+ 15 /% IGNORE NULL NAMES X/
END3
DO I =1 TO NDECSY3#
K = SYTSORT(I)}
OQUTPUT = OUTLINE(SYT(K)y K)3}
K=K+ 1}

NDECSY)

DO WHILE (LENGTH(SYT(K))
J = K - SYTSORT(I)j

0) & (K

OUTFUT =
OUTLINEC(’ FARAMETER “ \\ J \\ SUBSTR(ELANKS,
K=K+ 1
END#
END3
BUFFER = SUBSTR(SYT(FROCMARK)y O » LFM)3#
SYT(FROCMARK) = BUFFER}$
EJECT..FAGE#
END3

END SYMRBOLDUMF §

14)y K)5§

DUMFIT?
FROCEDURE # /% DUMF OUT THE COMPILED CODE & DATA AREAS X/
DECLARE DUMFMSG CHARACTER INITIAL (
MACRO DEFINITIONS? LITERALLY? IDCOMFARES = GYMBOL TARLE SIZE
MACRO DEFINITIGNS = STACKING DECISIONS= SCAN = EMITRR
EMITRX = FORCEACCUMULATOR = ARITHEMIT = GENSTORE
‘)i
DECLARE DUMPMSG1 CHARACTER INITIAL (
FIXBFW = FIXDATAWORD = FIXCHW = GETDATA
GETCODE = FINDADDRESS = SHORTCFIX = LONGCFIX
SHORTDFIX = LONGDFIX = INSTRUCTION FREQUENCIES:’)}$

CALL SYMBOLDUMF§

IF ~ CONTROL(BYTEC(’L’)) THEN RETURNF /% STOP LIST HERE
DOUBLE..SPACE$

OUTPUT = SUBSTR(DUMFMSGy1s21)35

DOUBLE..SPACE §

DO I =0 TO TOP.MACROS

OUTPUT
END
DOUBLE.SPACE

/% PUT OUT THE ENTRY COUNT FOR IMFPORTANT FROCEDURES X/

OUTPUT = SUBSTR(DUMPMSG»41»21) \\ IDCOMFARESS$
OUTPUT = SUBSTR(DUMFMSGr»61921) \\ MAXNDECSYS$

* ). e .

T IR, I——— -
1 ST s ST - e, T e

x/

==

FAD(MACRONAME(I)y 21) \\ SUBSTR(DUMPMSG»21+21) \\ MACRO.TEXT(I)#}

|
1




OUTFUT = SUBSTR(DUMFMSGy81521) \\ TOF.MACRO + 15
OUTPUT = SUBRSTR(DUMPMSG»101»21) \\ COUNT#STACK?
OUTPUT = SUBSTR(DUMPMSG»121521) \\ COUNT#SCAN?
OUTFUT = SUBSTR(DUMFMSGy141y21) \\ COUNT#RRj
QUTPUT = SUBSTR(DUMPMSGy161921) \\ COUNT#RX3
QUTPUT = SUBSTR(DUMPMSG»181,21) \\ COUNT#FORCE#
OQUTPUT = SUBSTR(DUMPMSG»201521) \\ COUNT#ARITH}
OQUTPUT = SUBSTR(DUMPMSG»221,21) \\ COUNT#STORE}
OUTPUT = SUBSTR(DUMPMSG1s1521) \\ COUNT#FIXEBFW#
OUTFUT = SUBSTR(DUMPMSG1s21521) \\ COUNT#FIXDj
OUTPUT = SUBSTR(DUMPMSG1s41521) \\ COUNT#FIXCHW?
OUTPUT = SUBSTR(DUMPMSG1s61521) \\ COUNTHGETD?
OUTPUT = SUBRSTR(DUMFMSG1+81221) \\ COUNT#GETCS
OUTPUT = SURSTR(DUMFMSG1»101y21) \\ COUNTH#FINDS
OQUTFUT = SUBSTR(DUMFMSG1»121921) \\ SHORTCFIXj
OUTFUT = SUBSTR(DUMFMSG1s141,21) \\ LONGCFIXj#
OUTPUT = SUBSTR(DUMFMSG1s161521) \\ SHORTDOFIXS
OUTPUT = SUBSTR(DUMFMSG1»181521) \\ LONGDFIXS$

DOUBLE..SFACE S

OUTFUT = SUBSTR(DUMPMSG1,201,235) %

DNOURBLE..SFPACE S

OUTFUT = XOj

00 I = 0 TO 2555

IF INSTRUCT(I) ~ = O THEN
OQUTPUT = SUBSTR(OPNAMES»OFERCI)»4) \\ X4 \\ INSTRUCT(I)?#
END?#
EJECT..FPAGE S
END DUMFITS

STACK..DUMF ¢
FROCEDURE $
DECLARE LINE CHARACTERS

LINE = ‘PARTIAL FARSE TO THIS FOINT IS: ‘5
D0 I = 2 TO SPy
; IF LENGTHC(LINE) > 105 THEN
F DO
OQUTPUT = LINES
LINE = X4}
END 3
] LINE = LINE \\ X1 \\ V(PARSE.STACK(I))>’
END 3

OUTPUT = LINES}
END STACK.DUMF$

/X% THE SYNTHESIS ALGORITHM FOR XFL

SYNTHESIZE?
PROCEDURE (FRODUCTION..NUMEBER) §
DECLARE PRODUCTION.NUMBER FIXEDS$

/% ONE STATEMENT FOR EACH FPRODUCTION OF THE GRAMMARX/

XCOM = XFL.  VERSION IV COMFILER A6-58

X/
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DO CASE FRODUCTION..NUMEBER?
; /% CASE 0 IS A DUMMY» BECAUSE WE NUMBER FRODUCTIONS FROM 1 X/

/%  <PROGRAM:> != <STATEMENT LISTX X/
nos /% FINAL CODE FOR XPLSM INTERFACE & SETUF %/
IF MP ~= 2 THEN /X WE DIDN‘T GET HERE LEGITIMATELY %/
DO#
CALL ERROR (’/EOF AT INVALID POINT’y 1)
CALL STACK.DUMF 3
ENDs
DO I =1 TO NDECSY»
IF SYTYPE(I) = FORWARDTYFE \ SYTYFE(I) = FORWARDCALL THEN
IF SYTCOCI) > O THEN
CALL ERROR (’/UNDEFINED LABEL OR FROCEDURE? “ \\ SYT(I)y 1)}
END5
CALL EMITRR ("1R"y 3» 3)i /% RETURN CODE QF ZERQ X/
CALL EMIT_.RETURNj
D0 I = 4 70 DRR~-15
CALL FIXWHOLEDATAWORD(BASEDATA+SHL(Iv2)y» BASES(I)) S
END$

/% INSERT FROLOGUE FOR STRINGS %/

DESC(0) = 05 /% LOWER_ROUND FOR XFPLFACK X/

DESC(1)»DESC(2) = DSPF + CHFs /% FREEFOINT AND FREERASE X%/

DESC(3) = DNSP + SHL(DSFyS) + SHL(DSFy4)F /% ARSOLUTE STRING TOF %X/

/% ADD OFFSET OF DSP TO THE DESCRIFORS FOR FARTIAL RELOQCATION %/

DO I =5 TO SHR(DSFy2) 5
IF DESC(I) ~“= O THEN /% ALD TOF OF DESCRIFTOR ADDR TO DESC %/

nos
J = ((DESC(I) & "FF0Q0000") + DSF)§
DESC(I) = J + (DESC(I) & "QOFFFFFF")3$
ENDj

END3
DESC(4) = (SHR(DSF»2))5 /% ¥ OF DESCRIFTORS INCLUDING 5 FOR FREFACEX/

COMFILING = FALSES
END#

/%  <STATEMENT LIST:> $i= <STATEMENT: X/

-
y

/%  “STATEMENT LIST> 3= <STATEMENT LIST:> <STATEMENT: X/
H

/% <STATEMENT:> &= <BASIC STATEMENT: X/
nos

CALL CLEARREGS/

STATEMENT.COUNT = STATEMENT.COUNT + 13

ESDTYPE = "0"F /X RESET EXTERNAL/FURBLIC BIT %X/
ENDj§

/%  <STATEMENT: (= <IF STATEMENT: X/
CALL CLEARREGS?

/%  <BASIC STATEMENTX> §i= <ASSIGNMENT> 3 X/
i




XCOM = XFL VERSION IV COMFILER A6~60

/%  <BASIC STATEMENT:> 33= <GROUF: 3 X/

a
y

/*‘ <RASIC STATEMENT> $!= <FPROCEDURE DEFINITION: » X/
/*j <BASIC STATEMENT> $$i= <RETURN STATEMENTX $ X/

/*t <BASIC STATEMENT> &i= <CALL STATEMENT: 3 X/

/*r “BASIC STATEMENT: $i= <G00 TO STATEMENT: . 94

/*’ “BASIC STATEMENT> $ = <DECLARATION STATEMENT: 3 . 74

H
/% <BASIC STATEMENT:> 3= 3} X/
’
/% <BASIC STATEMENT:> $i= <LABEL DEFINITION: <RASIC STATEMENTX: X/ 4

¥
/%  <IF STATEMENT» $i= <IF CLAUSEX <STATEMENT: X/
CALL FIXBFW(FIXL(MP)y» FPF)3 /% FIX THE ESCAFE RBRANCH NOW THAT STMT IS DONE X/

/%  <IF STATEMENT: $i= <IF CLAUSE> <TRUE FART:» <STATEMENT: X/
D03 /% THERE ARE TW0O BRANCHES TO RE FILLEXD IN WITH ADDRESSES HERE X/
CALL FIXBFW(FIXL(MPF1)s» FF)3 /% ESCAFE FROM TRUE FART X/
CALL FIXBFW(FIXL(MF)y FIXV(MFF1))5 /% HOF AROUND TRUE FART %/

a
y

/% <IF CLAUSE: $i= IF <EXFRESSION: THEN X/
CALL ROOLEBRANCH(MFF1l, MF)$ /X% BRANCH ON FALSE OVER TRUE FART X/

/%  <TRUE PART> $i= <BASIC STATEMENT: ELSE X/
DO /% SAVE THE FPROGRAM POINTER & EMIT THE CONDITIONAL BRANCH X/
FIXL(MF) = FF§
CALL BRANCH(*F*"y 0)§ /X% "F" MEANS UNCONDITIONAL BRANCH X/
FIXV(MF) = FFj}
ENDS$

\
END#
/7%  <IF STATEMENT> $$= <LAREL DEFINITION: <IF STATEMENT: X/ © .

/%  <GROUF:> $3i= <GROUF HEAD: <ENDING>- X/
DOs /% BRANCH BACK TO LOOF & FIX ESCAFE JUMF X/
IF INX(MF) = 1 \ INX(MF) = 2 THEN
DO# /% STEF OR WHILE LOOF FIX UF %/
CALL BRANCH("F*» FFSAVE(MF) )
CALL FIXBFW(FIXL(MF)» FF)35
END
ELSE IF INX(MP) = 3 THEN
DOF /% COMMENT CASE GROUF X/
. /% JUSTIFY TO WORD BOUNDARY X/
: DP = (DP + 3) & "FFFFFC"}$
CALL FINDADDRESS(DF)§
CALL FIXCHW(FIXL(MF)+2y SHL(ADREG»4)+SHR(ADRDOISF»8)» ADRDISF)#
DO I = PPSAVE(MP) TO CASEP-13 CALL EMITDATAWORD(CASESTACK(I))# ENDS
CASEF = PPSAVE(MF) - 13
CALL FIXBFW(FIXV(MP)» FF)}
END3’

e et
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IF LENGTH(VAR(SF)) = O THEN IF VAR(MF-1) ~= VAR(SF) THEN

CALL ERROR C(“END “ \\ VAR(SF) \\ ‘* MUST MATCH LAREL ON GROUF’y

END3
/%  =GROUF HEAD: $i= DO 3§ X/
INX(MF) = 03
/¥  <GROUF HEAD:> 3= DO <STEF DEFINITION: 3§ X/

no;s
CALL MOVESTACKS(MFPF1ls MF)3§
INX(MP) = 13 /% 1 DENOTES STEF X/

END'3

/%  <GROUF HEAD: $i= DO <WHILE CLAUSE: X/
nos
PFSAVE (MF) = FPFSAVE(MFF1) 3
FIXL(MF) = FIXL(MFF1)js
INX(MF) = 2§ /% 2 DENOTES WHILE %/
END$

/%  <GROUF HEAD: $3!= DO <CASE SELECTOR: 3§ X/
nos
CALL MOVESTACKS(MFF1ls MF)j
INX(MP) = 33 /% 3 DENOTES CASE X/
INFORMATION = INFORMATION \\ ’ CASE 0.’}
END3

/%  <GROUF HEAD: 3= <GROUF HEAD: <STATEMENT X/
IF  INX(MF) = 3 THEN
DOs /% CASE GROUF» MUST RECORD STATEMENT ADDRESSES X/
CALL BRANCH ("F"y FIXV(MF))5
IF CASEP »= CASELIMIT THEN CALL ERROR (/TOO0 MANY CASES’y 1)3
ELLSE CASEF = CASEP + 15 CASESTACK(CASEF) = FFj
IF BCD ~= ‘END’ THEN

INFORMATION = INFORMATION \\ * CASE ‘ \\ CASEF-FFSAVE(MF) \\ FERIOD}

ENDs

/% <STEF DEFINITION> 3= =VARIARLE: <REFLACE:> <EXFRESSION: <ITERATION CONTROL:

X/
DO /% EMIT CODE FOR STEFFING DO LOOFS %/
CALL FORCEACCUMULATOR (MP+2)
IF SYESDTYPE(FIXL(MP)) ~= "00" THEN
CALL ERROR(’EXTERNAL USED AS D0 LOOF VARIABLE’»1)3
IF INX(MP) ~ = 0 THEN
CALL ERROR (’SUBSCRIFPTED DO VARIAELE’s 0)3
STEPK = PP}
CALL BRANCH('F"y 0)3
PPSAVE (MF) = PP}
L = FIXL(MP)}
ADREG = SYBASE(L)}$
ADRDISF = SYDISP(L)$
IF SYTYPE(L) = BYTETYPE THEN
no;
CALL EMITRR(*1B"» REG(MP+2)y REG(MP+2))3
CALL EMITRX ("43%, REG(MP+2)s O» ADREGs ADRDISF);3
END3

T ——
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ELSE IF SYTYFE(L) = HALFWORD THEN
CALL EMITRX ("48"y REG(MF+2)y Oy ADIREGy AIRDISF)S§
ELSE
CALL EMITRX (LOADy REG(MF+2)y 0Oy ADREGy ADRDISF) S
CALL EMITRX ("35A"»y REG(MF+2)y Oy REG(MF+3)y FIXL(MF+3))3
CALL FIXBFW(STEFKs FF)3s
IF SYTYPEC(L) = BYTETYFE THEN I = "42"j
ELSE IF SYTYPE(L) = HALFWORD THEN I = "40";
ELSE I = STORES$
CALL EMITRX (Iy REG(MF+2)s O» ADREG» ADRDISF) s
CALL EMITRX (CMPRy REG(MF+2)y Oy INX(MP+3)y FIXV(MF+3)) 5
FIXL(MF) = FFj
CALL BRANCH("2", 0)3s
BASES (INX(MP)) = AVAILj
BASES (REG(MP+2)) = AVAILS
END§

/%  <ITERATION CONTROLX 3= TO <EXFRESSION: X/

nos
REG(MF) = DER3j
FIXL(MF) = TRUELOC: /% FOINT AT THE CONSTANT ONE FOR STEF X/
CALL SET_LIMIT;:

END3
/% <ITERATION CONTROL: $3= TO <EXPRESSION: BY <EXFRESSION: X/
nos
IF TYPE(SF) = CONSTANT THEN CALL EMITCONSTANT (FIXV(SF))#
ELSE

nos
CALL FORCEACCUMULATOR (SF)3s
CALL EMITDATAWORID (0)3j
CALL FINDANDRESS (LF-4)5
CALL EMITRX (STOREs REG(SF)» Oy ADREGy AURDISF) S
BASES(REG(SF)) = AVAILS
END§
REG(MF) = ADREG?#
FIXL(MF) = ADRDISF
CALL SET.LIMITS
END$

/%  <WHILE CLAUSE> $i= WHILE <EXPRESSION: X/

/X

CALL BOOLBRANCH(SF»s MF)3

“~CASE SELECTOR::
Dos

CALL FORCEACCUMULATORC(SF) §

CALL EMITRX("89"» REG(SF)y» Oy Oy 2)35

FIXL(MF) = FPF3j

CALL EMITRX(LOADy REG(SF)y REG(SEF)y Oy 0)5

CALL EMITRX(RBC» "F"y REG(SF)y FERy 0)3

BASES(REG(SF)) = AVAILS

FIXV(MP) = FF3j

CALL BRANCH("F*®y 0)3

IF CASEP »= CASELIMIT THEN CALL ERROR (’TOO MANY CASES’y 1)
ELSE CASEF = CASEF + 13

CASESTACK(CASEP) = FFj

..

= CASE <EXPRESSION: X/

Ab-62
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FPSAVE(MP) = CASEPj
END 1

/% <PROCEDURE DEFINITION:> $!= <PROCEDURE HEAD: <STATEMENT LIST:» <ENDING: X/
D0s /% FPROCEDURE IS DEFINED, RESTORE SYMBOL TARLE X/
IF LENGTH(VAR(SF)) = O THEN
IF SURSTR(CURRENT.FROCEDUREy 1) ~= VAR(SF) THEN
CALL ERROR C(‘PROCEDURE’ \\ CURRENT_-FROCEDURE \\ “ CLOSED RBY END “ \\
VAR(SF)» 0)5
IF CONTROL(RYTE(’S’)) THEN
CALL SYMBOLDUMF 3
DO I = PROCMARK TO NDECSY3j
IF SYTYPE(I) = FORWARDTYFE \ SYTYFE(I) = FORWARDCALL THEN
IF SYTCOCI) > O THEN
CALL ERROR (‘UNDEFINED LABEL OR FROCEDURE? “ \\ SYT(I)y 1)
IF SYESDTYPEC(I) = "03" THEN /% EXTERNAL USED AS A FORMAL FARM %/
CALL ERROR(‘COMMON VARIABLE DEFINED WITHIN A FROCEDURE»1)3
END >
00 I = PROCMARK + FARCT TO NDECSY + 13
SYT(I) = X157
ENID's
NDECSY = PROCMARK + FARCT - 13
/% FARAMETER ADDRESS MUST BE SAVED RUT NAMES DISCARDED X/
D0 I = PROCMARK TO NDECSY3$
IF SYTYPE(I) = O THEN
nos
CALL ERRORCZUNDECLARED FARAMETER? \\ SYT(I))}
SYTYPE(I) = FIXEDTYFES?
CALL EMITDATAWORINC(O)§
CALL FINDADDRESS (NF-4) 3

SYRASE(I) = ADREGS
SYDISF(I) = ADRDISF;
END 3

! SYT(I) = XOj

END'3

/7% EMIT A GRATUITOUS RETURN X/

RTNADR = FFSAVE(MF)}

CALL EMIT.RETURNS

CURRENT_-PROCEDURE = VAR(MF)}

FROCMARK = FIXV(MF)3; FARCT = CNT(MF)3

RETURNED.TYFPE = TYFE(MF) 3

CALL FIXBFUW(FIXL(MF)» PF)} /% COMFLETE JUMF AROUND FROCEDURE DEFINITION %/
END§

/% <PROCEDURE HEAD: :!= <FROCEDURE NAME:> 3§ . 4
D03 /% MUST FOINT AT FIRST FARAMETER EVEN IF NONEXISTENT X/
/% SAVE OLD PARAMETER COUNT %/
CNT(MF) = PARCTS FARCT = 0}
/% SAVE OLD FPROCEDURE MARK IN SYMBOL TAELE X/
FIXV(MP) = PROCMARKS FROCMARK = NDECSY + 1
TYPE(MFP) = RETURNED.TYPES$
| RETURNED..TYFE = Oj
| CALL PROC.STARTS
END?

re
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/%  <PROCEDURE HEAD: $$= <PROCEDURE NAMEX: <TYFE: 3§ X/

nos
CNT(MF) = PARCT?
PARCT = 03}
FIXV(MF) = PROCMARK?
PROCMARK = NDECSY + 13
TYPE(MF) = RETURNED.TYFE?

RETURNED.TYPE = TYFE(SF-1)3}
IF RETURNED.TYFE = CHRTYFE THEN
SYTYPE(FIXL(MF)) = CHAR.FROC.TYFE
CALL FROC.STARTS3
ENID'S

-

X/

-

/% <PROCEDURE HEAD: $i= <PROCEDURE NAME: <FARAMETER LIST>
nos
CNT(MF) = CNT(MPF1)j /% SAVE FARAMETER COUNT X/
FIXV(MF) FIXV(MFF1)$
TYFE(MF) = RETURNED._TYFE}$
RETURNED.TYFE = 03
CALL PROC_START?#
END3

/% <PROCEDURE HEAD:> :!= <FROCEDURE NAME:» <FARAMETER LIST>» <TYFE: 3}
nos
CNT(MF) = CNT(MFF1)5
FIXV(MF) = FIXV(MPF1)3
TYPE(MF) = RETURNED.TYFES$
RETURNED..TYFE = TYFE(SF~1)y»
IF RETURNED.TYFE = CHRTYFE THEN
SYTYPE(FIXL(MF)) = CHAR.FROC.TYFE ¥
CALL FROC_.STARTS
END

/% <PROCEDURE NAME:> $i= <LABEL DEFINITION: FROCEDURE X/
nos
S = CURRENT.-.FROCEDURE }
CURRENT.FROCEDURE = X1 \\ VAR(MF)?/
VAR(MF) = §j
END

/% <“<PARAMETER LIST: !!= <PARAMETER HEAD:: <IDENTIFIERX ) X/
Dos
FARCT = PARCT + 15
CALL ENTER (VAR(MFF1)s Oy Oy 0)5§
IF ESDTYPE = "02" THEN /% THIS IS AN EXTERNAL FARAMETER X/
Dnos
CALL EMITDATAWORD(O)$ /%XVALUE OF FARM X/
CALL FINDADDRESS(DF-4) 3}
SYBASE (NDECSY) = ADREG}#
SYDISP (NDECSY) = ADRDISFS
SYESDTYPE(NDECSY) = "OF"3 /% "OF" = EXTERNAL FARAMETER X/
END$
ELSE
IF ESDTYPE = "01" THEN /¥ FUBLIC FROC FARM X/
DO

Ab6-64
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SYTCOCNDECSY) = PARCT? /X LOCATION OF FARM IN LIST %/
SYESDTYPE(NDECSY) = "OE*F /X% USED LATER IN DECLARE GRAMMARX/
END?

END'$

/% <PARAMETER HEAD: ¢

DO /% FOINT AT THE

FIXV(MF) = FROCMAR
CNT(MF) = FARCT?#

= X/
FIRST PARAMETER FOR SYMEOL TARLE X/
K3

FROCMARK = NDECSY + 15

FARCT = O3
END'§
/% <PARAMETER HEAD> $!= <PARAMETER HEAD:> <IDENTIFIERX v X/
nos

FARCT = FARCT + 13
CALL ENTER (VAR(MFPF1)y Oy Oy 0)3
IF ESDTYFE = "02" THEN /% THIS IS AN EXTERNAL FARAMETER X/

DOs
CALL EMITDATAWORDC(O) S /%VALUE OF FARM X/
CALL FINDADRDRESS(DF-4)3
SYRASE (NDECSY) = ADREGS#
SYDISP(NDECSY) = ADRDOISF S
SYESDTYFE(NDECSY) = "OF"3 /% "OF" = EXTERNAL FARAMETER X/
END»
ELSE
IF ESDTYPE = "01" THEN /% FURLIC FROC FARM X/
no;
SYTCOCNDECSY) = PARCTS /% LOCATION OF FARM IN LIST %/
SYESDTYPE(NDECSY) = “OE"# /X USED LATER IN DECLARE GRAMMARX/
END
ENDjs
/%  <ENDINGX: = END X/

VAR(MF) = XOj

/%  <ENDING: $$= END <IDENTIFIERX X/
VAR(MF) = VAR(SFP)j

/%  <ENDING> 3= <LABEL DEFINITION: ~ENDING:> X/
VAR(MF) = VAR(SF)

/% <LABEL DEFINITION: 3= <IDENTIFIER: 3 L 94
IF LENGTH(VAR(MP)) » 8 THEN /X% NOT SFECIAL LAREL X/
FIXL(MP) = ENTER (VAR(MF)» LARELTYFEs» FFy FIXL(MF))3$

ELSE
nos
IF VAR(MF) = ‘EXTERNAL‘ THEN
ESDTYPE = *02° 3 /% TURN ON EXTERNAL BIT %/
ELSE
IF VAR(MP) = ‘PUBLIC’ THEN
ESDTYPE = "01° 3 /% IDENTIFY AS A FUBLIC FROCEDURE %/
ELSE
IF VAR(MP) = ‘COMMON’ THEN
ESDTYPE = *05°% /% LAEELED COMMON %/
. il e
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ELSE
FIXL(MP) = ENTER (VAR(MF)» LARELTYFE» FF» FIXL(MF))}$
END3

/% <RETURN STATEMENT> $!= RETURN X/
CALL EMIT.RETURNS#

/% <RETURN STATEMENT:> i= RETURN <EXFRESSION: X/
DO /% EMIT A RETURN BRANCH & PASS VALUE IN REGISTER 3 X/
/% NOW FORCE IT INTO REGISTER 3 X/
TARGET.REGISTER = 33
IF RETURNED.TYPE = CHRTYFE THEN
CALL FORCEDESCRIFT(MFF1)3
ELSE
CALL FORCEACCUMULATOR(MFF1)3j
TARGET..REGISTER = -1}
IF REG(MPF1) ~ = 3 THEN CALL EMITRR("18"y3yREG(MFF1))5
CALL EMIT.RETURNj
CALL CLEARREGS?#
END3

/%  <CALL STATEMENT:> $i= CALL <VARIARLE: X/
nos
CALL FORCEACCUMULATOR(SF) 3
CALL CLEARREGS?
END 3

/7%  <GO0 TO STATEMENT> $!= <GO TO» <IBENTIFIERX X/
nos
CALL ID_LOOKUF(SF)3»
J = FIXL(SF)}§
IF J < 0 THEN /% 18T OCURRANCE OF THE LAREL X/
nos
CALL EMITDATAWORIDC(O) 5 /% SPACE FOR FIXUF X/
J = ENTER (VAR(SP)» FORWARDTYFEy DF-4y FIXL(SF))3J
SYTCOCS) = 15
END3
IF SYTYPE(J) = LABELTYFPE THEN
CALL BRANCH_BD("F"»SYRASE(J) »SYDISF(J))
ELSE IF SYTYPE(J) = FORWARDTYFE THEN
Dos
CALL EMITRX(LOADYy BRCHREGyOySYRASE(J) »SYDISF(J) ) 5
CALL EMITRX(RC»y"F"yBRCHREG»FRR»O)
END 3’ !
ELSE
DOs
CALL ERROR(’TARGET OF GO TO IS NOT A LAREL’»0)3$
CALL EMITRX(BCy»"F"»0ySYBASE(J) »SYDISF(J))
END

END#
/% <60 TOx = GO TO x/

H
! /% <60 TOx ¢
§

.
i

GOTO x/
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.o
.
it

/% <DECLARATION STATEMENT: NECLARE <DECLARATION ELEMENT: X/

/% <DECLARATION STATEMENT:» 3= <DECLARATION STATEMENT:> » <DECLARATION ELEMENT:
X/

a
’

/% <DECLARATION ELEMENT> $i= <TYPE DECLARATION: X/
nos
IF TYPE(MF) = CHRTYFE THEN
DSF = NEWDSF 3

ELSE
nos
DF = NEWDF
CALL CHECKRASES §
END3
END3
/%  <DECLARATION ELEMENT> $$= JIDENTIFIERX:> LITERALLY <STRING: X/

IF TOP_MACRO >= MACRO.LIMIT THEN
CALL ERROR(‘MACRO TABLE OVERFLOW’ 1)}
ELSE
DO’
TOP-MACRO = TOF._.MACRO + 15
I = LENGTH(VAR(MF))
J = MACRO_INDEX(I)S$
Do L =1 T0 TOP.MACRO - Jj
K = TOF.MACRO - L
MACRO.NAME (K+1) = MACRO.NAME(K)§
MACRO.TEXT(K+1) = MACRO.TEXT(K)}
END3
MACRONAME (J) VAR (MF) s
MACRO.TEXT(J) = VAR(SF)}
DO J = 1 TO 2355
MACRO..INDEX(J) = MACRO.INDEX(J)+15
END
END3

i

/%  <TYPE DECLARATION: <IDENTIFIER SFECIFICATION: <TYFEX X/

CALL TDECLARE(Q)

.
L]

i

.

/%  <TYPE DECLARATION: $i= <BOUND HEAD: <NUMRER:> ) <TYPFE> X/
CALL TDECLARE(FIXV(MFF1))}

E /%  <TYPE DECLARATION> $t= <TYFE DECLARATION: <INITIAL LIST: X/
5 ;
i /% <TYPE> $i= FIXED X/
: TYPE(MF) = FIXEDTYPE
/%  <TYPE> $t= CHARACTER X/
k TYPE(MP) = CHRTYFE 3}

/% <TYPE> $i= LABEL x/
TYPE(MP) = FORWARDTYFE 3§

: S e e = \ — , ‘
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/% <TYPEX 3= <BIT HEAD: <NUMBER:> ) X/
IF FIXV(MPF1) <= 8 THEN TYPE(MF) = BYTETYFES$
ELSE IF FIXV(MPP1) <= 16 THEN TYFE(MF) HALFWORD§
ELSE IF FIXV(MFP1) <= 32 THEN TYPE(MF) FIXEDTYFES$
ELSE TYPE(MF) = CHRTYFES

i oH

..

/% <RIT HEAD: 3= BIT ( X/

y i1

/%  <BOUND HEAD:> $i= <IDENTIFIER SFECIFICATION: ( X/

/%  <IDENTIFIER SPECIFICATION: $i= <IDENTIFIER: X/
nos
INX(MP) = 15
I = FIXL(MF)S
FIXL(MFP) = CASEF3§
IF CASEFP »= CASELIMIT THEN
CALL ERRORCDCLRMs1)5
ELSE
CASEF = CASEF + 15
CASESTACK(CASEF) = ENTER (VAR(MF)y Oy Oy I)3
END§

/%  ZIDENTIFIER SPECIFICATION> $i= <IDENTIFIER LIST»> < IDENTIFIERX> ) X/
nos
INX(MF) = INX(MF) + 15
IF CASEF = CASELIMIT THEN
CALL ERROR(DCLRMs 1)
ELSE
CASEF = CASEF + 13
CASESTACK(CASEF) = ENTER (VAR(MFF1)s Oy Oy FIXL(MFF1))3j
END$

/%  <IDENTIFIER LIST> $3= ( X/
nos
INX(MF) = 03
FIXL(MF) = CASEFj$
END 3

/%  <IDENTIFIER LIST: $¢= <IDENTIFIER LIST: <IDENTIFIER: » . ¥4
nos
INX(MP) = INX(MF) + 135
IF CASEP >= CASELIMIT THEN
CALL ERROR(DCLRM» 1)
ELSE
CASEP = CASEF + 13
CASESTACK(CASEP) = ENTER (VAR(MPF1)y O» Oy FIXL(MFF1))3
END 3}

/%  <INITIAL LIST> (3= <INITIAL HEAD: <CONSTANT: ) X/
CALL SETINIT 3

/%  <INITIAL HEAD:> $3= INITIAL ( x/

IF INX(MP-1) = 1 THEN
ITYFE = TYPE(MF-1)3j /% INFORMATION FROM <TYFE DECLARATION:> X/

e —— e S SO . S5~
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ELSE

nos

CALL ERRORC‘INITIAL MAY NOT BE USED WITH IDENTIFIER LIST’»0)5F

ITYPE = 03}
END}

E
/7%  <INITIAL HEAD:> (3= <INITIAL HEAD: <CONSTANT: » X/

CALL SETINITS

/% <ASSIGNMENT:> !i= <VARIABLE> <REPLACE> <EXPRESSION:> X/
CALL GENSTORE (MFySF) 3
/%  <ASSIGNMENT:> $i= <LEFT PART> <ASSIGNMENT> X/
CALL GENSTORE (MFySF) 3
/%  <REFLACE> ti= = X/ :
;
/% <LEFT PART> 1= <VARIABLE: » %/
i
/% <EXPRESSION:> $i= <LOGICAL FACTOR: %/
;
/%  <EXPRESSION> $i= <EXPRESSION> \ <LOGICAL FACTOR> %/
/% *146" = OR» "S56" = 0 */
CALL ARITHEMIT(®16%)}
=
: /%  <LOGICAL FACTOR: $3= <LOGICAL SECONDARY> %/
;
/%  <LOGICAL FACTOR:> $i= <LOGICAL FACTOR> & <LOGICAL SECONDARY: %/
/% *"14" = NR» "54° = N X/
CALL ARITHEMIT(*14%);

| /% <LOGICAL SECONDARY: 1= <LOGICAL FRIMARY> X/
| IF TYPE(MF) = CONDITION THEN CALL CONDTOREG(MF»y REG(MF))3

/%  <LOGICAL SECONDARY: ¢
nos
CALL MOVESTACKS (SFy MF)3$
IF TYPE(MF) = CONDITION THEN
CALL CONDTOREG (MFy "E® ~ REG(MF))}/

e
it

Y <LOGICAL PRIMARY: X/

ELSE
Dnos
CALL FORCEACCUMULATOR (MF) 3§
/% "57% = X X/
CALL EMITRX ("57"y REG(MP)y Oy DERy COMFLOC)S
END3
END3

| /%  <LOGICAL PRIMARY> (= <STRING EXPRESSION: x/

’

/% CONDITION CODES MASK
0 OPERANDS EQUAL BIT 8
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1  FIRST OFERAND LO RIT 9
2 FIRST OPERAND HI RIT 10 ]

/%  <ZLOGICAL FRIMARY> $!= «STRING EXFRESSION: <RELATION:> <STRING EXFRESSION:
X/

nos
CALL ARITHEMIT(CMPRR)
BASES(REG(MP)) = AVAILS
REG(MF) = REG(MFF1)3
TYPE(MP) = CONDITIONS

END;

/%X <RELATION: 33
REG(MF') = &34

X/

i
it

/¥  <RELATION: &= < X/
REG(MF) = 103}

/%  <RELATION: $i=
REG(MF) = 12}

X/

L3

/% <RELATION> $i= ~ = X/
REG(MF) = 85

/%  <RELATION: 23= % < x/
REG(MF) = 43

] /X <RELATION: $¢= ~ X/
REG(MF) = 23

/%  “RELATIONX: $8= < = X/
REG(MF) = 23

/% ZRELATION: 23
REG(MF) = 4j

it

i

¥*
~N

“ARITHMETIC EXFRESSION: X/

i

/%  <STRING EXPRESSION: 13
’
/%  <STRING EXPRESSION: $i= <STRING EXPRESSION> \\ <ARITHMETIC EXFRESSION:
x/
D03 /% CATENATE TWO STRINGS %/
MOVEFLAG = FALSES /XTURN OFF FOSSIEBLE MOVE OF COMMON STRINGS X/
CALL FORCEDESCRIFT(MF)3
CALL EMITRX(STOREsyREG(MF)s0yAL1yA2)}
BASES(REG(MF)) = AVAIL;S
CALL FORCEDESCRIFT(SF)S$
CALL EMITRX(STOREsREG(SF)»OsRB1sB2) 5
BASES(REG(SF)) = AVAIL}
CALL CALLSUBC(OyCATENTRYs»3yMF)
/% ASSUME CATENATE I8 IN THE 18T PAGE X/
MOVEFLAG = TRUE?} /% TURN ON TO ENABLE MOVE OF COMMON STRINGS X/

i

TYFE(MF) = DESCRIPTS
END?

1
1
J
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/% <ARITHMETIC EXPRESSION: $!= <TERM: X/
H
/% <ARITHMETIC EXPRESSION> !i= <ARITHMETIC EXFRESSION> + < TERM: X/

/% "1A" = ARy "5A" = A X/
CALL ARITHEMIT("1A")3j

/% <ARITHMETIC EXPRESSION: $i= <ARITHMETIC EXFRESSION: -~ - TERM:> X/
/% "1R" = SRy "SR" = § X/
CALL ARITHEMIT("1B")j

/%  <ARITHMETIC EXPRESSION: = + <TERM> L 4
CALL MOVESTACKS (MFF1sMF)3

/%  <ARITHMETIC EXPRESSIONX: 8= - <TERM:X X/
nos
CALL MOVESTACKS(MFF1ls MF)j
IF TYFE(MF) = CONSTANT THEN FIXV(MF) = — F"IXV(MF)3$
ELSE
nos

CALL FORCEACCUMULATOR(MF) 3
CALL EMITRR("13"y REG(MF)y REG(MF))$# /% LCR = COMFLEMENT X/

END#
END5

/%  <TERM>» $i= <PRIMARY: L 74

/% <TERM> $i= <TERM> X <FRIMARY: X/
/% "1C" = MRy "35C" = M X/
) nos

CALL FORCEACCUMULATOR(MF) 3
IF REG(MP) = 1 THEN
DO# /% MULTIFLY IS FUNNY ON A 360--S0RRY X/
REG(MF) = 0}
CALL ARITHEMIT("1C")5»
REG(MF) = 15
END
ELSE
nos
CALL FORCEACCUMULATOR(SF)
IF REG(SF) = 1 THEN
Dos

CALL EMITRR("1C"yO»REG(MF))
BASES(REG(MF)) = AVAIL}/
REG(MF) = 15
END3
ELSE IF REG(MFP) + REG(SP) = G THEN
nos /% OPERANDS ARE IN 2 & 3 X/
CALL EMITRRC"1C®"»2+2)5%
BASES(2) = AVAIL}
REG(MP) = 3j
END?
ELSE CALL ERROR (’MULTIPLY FAILED XXX’y 1)

END$

> LAl v e e o e e L e g e L il o o

END$
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/% <TERM» = <TERM» / <FRIMARY: X/
CALL DIVIDE.CODEj
/% DIVIDE IS EVEN FUNNIER THAN MULTIFLY %/

/%  <TERM> $i= «TERM> MOD <PRIMARYX L 4
no;
CALL DIVIDE.CODE}
CALL EMITRR("18"»1+0)} /% LR 1,0 X/
END§

/% <PRIMARYX> 1= <CONSTANT: X/

y
/%  <PRIMARY> $i= <VARIABLE> X/
IF FIXVU(MF) = 3 THEN /% FINISH OFF THE FUNCTION BYTE X/
IF CNT(MP) = 1 THEN
Do;
IF TYPE(MF) = CHRTYFE THEN
no;
TYPE (MF)
FIXV(MF)
END;
ELSE
no;
| I = FINDACS
? CALL EMITRRC*1ER*"sIs1)3 /% SR Ir1 X/
| CALL EMITRX("43*yIy0sREG(MF)»0) ¢
E /% IC X/
BRASES(REG(MF)) = AVAIL}
REG(MP) = I}
TYPE(MF) = ACCUMULATORS

CONSTANT §
BYTE(VAR(MF) ) 35

i

END'§
| END3$
ELSE IF CNT(MF) = 2 THEN
DO’

I = INX(MP)3$
CALL EMITRX("43"yIy»I+REG(MF)0)s
BASES (REG(MF)) = AVAIL»
] REG(MF) = Ij
TYFE(MP) = ACCUMULATORS
END§

/% <FPRIMARY> !i= ( <EXPRESSION: ) X/
CALL MOVESTACKS(MFF1ly MF)3j

/% <VARIABRLE>» :!= <{IDENTIFIER: X/
DOs /% FIND THE IDENTIFIER IN THE SYMROL TARLE X/
CALL ID_LOOKUP (MP)}
IF FIXL(MP) = ~1 THEN
CALL UNDECLARED.ID(MP) 3

ENDS$

/% <VARIABLE> !:!= <SUBSCRIFT HEAD: <EXFRESSION: ) X/ , |
DO /% EITHER A FROCEDURE CALL OR ARRAY OR BUILT IN FUNCTION X/ ;
CNT(MP) = CNT(MP) + 15 E
I = FIXV(MP)$ |
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IF I < é6 THEN
D0 CASE I+

/% CASE 0 X%/

nos /% SUBRS \ CALL x/
CALL FORCEACCUMULATOR (MPF1)5§
IF SYTYPE(FIXL(MF)) = LABELTYFE \
SYTYPE(FIXL(MF)) = CHAR-PROC.TYFE THEN
CALL STUFF_FARAMETERS$

ELSE
no; /% SUBSCRIFTED VARIABLE %/
IF CNT(MFP) > 1 THEN
CALL ERROR (/MULTIFLE SURSCRIFTS NOT ALLOWED''s 0)3
INX(MF) = REG(MFF1)5
ENI's
END$

/% CASE 1 X/

DO /% BUILT IN FUNCTION: LENGTH %/
CALL FORCEDESCRIPT (MPF1)3
CALL EMITRR ("12*, REG(MFF1)s REG(MFP1))§ /X LTR TO CHECK FOR NULX/
CALL EMITRX ("88°s REG(MFF1)s Oy Oy 24)5 /X SHIFT TO CHARACTER X/
I = PPj
CALL BRANCH (8» 0); /% DON’T INCREMENT LENGTH ON NULL STRING %/ ,
CALL EMITRX (LA» REG(MPF1)s Oy REG(MFF1)y 1)3 /¥ADD 1y TRUE LENGTHX/
CALL FIXBFW (Iy PF)3 /% DESTINATION OF NULL STRING JUMF %/
REG(MP) = REG(MPP1)3 /% RECORD CONTAINING ACCUMULATOR X/
TYPEC(MP) = ACCUMULATOR;

END#

/7% CASE 2 X/

/% BUILT~IN FUNCTION SUBSTR X/
nos
IF CNT(MF) = 2 THEN ]
nos
IF TYPE(MFFL) = CONSTANT THEN
nos
CALL EMITCONSTANT (SHL(FIXV(MFF1)» 24) - FIXV(MFF1))3
CALL EMITRX (*"SF*» REG(MF)» Oy ADREG» ADRDISF)?
END 3
ELSE
Los
CALL FORCEACCUMULATOR (MFF1)3$
CALL EMITRR ("1E®» REG(MF)» REG(MFF1))3
CALL EMITRX ("89"» REG(MFF1)» Oy Oy 24)5
CALL EMITRR ("1F"y REG(MF)»y REG(MFF1))}
BASES(REG(MFPF1)) = AVAIL}

/% ALR BRASE %/

END$
I = PP}
CALL BRANCH (1» 0)3 /% WE MAY NOW HAVE NEGATIVE LENGTH X/

CALL EMITRR (*1B"y REG(MF)y REG(MF))$# /% NULL DESCRIPTOR X/
CALL FIXBFW (I» FP)J
END?

- el -
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ELSE
nos /% THREE ARGUMENTS X/
CALL EMITRX (LAy REG(MF)s INX(MF)y REG(MF)s, PPSAVE(MF))j
BASES (INX(MF)) = AVAILS
IF TYPE(MFP1) ~= CONSTANT THEN
nos
CALL FORCEACCUMULATOR (MFF1)3
CALL EMITRX (LA» REG(MFF1)» Oy REG(MFF1)» “FF")35
/% DECREMENT LENGTH BY 1 X/
CALL EMITRX (*89"y REG(MFF1)y O» Oy 24)5
CALL EMITRR ("16"» REG(MP)y REG(MFF1))$ /% \ INTO DI %/
BASES (REG(MPF1)) = AVAILS
END
EL.SE
nos
CALL EMITCONSTANT (SHL(FIXV(MFF1)-1y 24))5
CALL EMITRX (*56"y REG(MF)» Oy ADREGs ADRDISF)S$
END§
END#
TYPE(MF) = DESCRIFT?
END#

/% CASE 3 X/

no; /% BUILT IN FUNCTION RYTE %/
IF CNT(MP) = 1 THEN
nos

IF TYFE(MFF1) = CHRTYFE THEN
nos
TYFE(MF) = CHRTYFES$
VAR (MF) = VAR(MFF1)3
END#
ELSE
no;
CALL FORCEDESCRIFT(MFF1)3#
IF REG(MFF1) = 0 THEN
no;
REG(MF) = FINDACSH
CALL EMITRR("18"yREG(MF)»0) 5
/% LR REG(MF)»0 X/

END#
ELSE
REG(MF) = REG(MPF1)3
TYFE(MF) = DESCRIPTS
INX(MF) = 0%
END?
END#
ELSE IF CNT(MP) = 2 THEN
{ nos

EUIPRREEY T g SRV T S TR T —— o

CALL FORCEACCUMULATOR(MPF1) 3
INX(MP) = REG(MFF1)3
END?
ELSE
CALL ERROR(’BYTE CALLED WITH MORE THAN TWO ARGUMENTS’»0)3#

END?
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/%X CASE 4 X/
CALL SHIFT.CODE(®*89")3j /% SLL X/
/% CASE 5 x/

CALL SHIFT_CODE("88")3j /% SRL %/
END# /% OF CASE STATEMENT %/

ELSE IF I = 10 THEN
CALL EMIT_INLINES
ELSE IF I = 19 THEN /% BRUILTIN FUNCTION ADDR
nos
REG(MF) = FINDACSH
CALL FORCE-.ADDRESS (MFF1sREG(MF) )3
TYFE(MF) = ACCUMULATORS$
END§
ELSE
nos
CALL FORCEACCUMULATOR (MFF1)34
IF CNT(MF) = 1 THEN REG(MF) = REG(MFF1)3
ELSE INX(MF) = REG(MFF1)3#
ENII's

ENDS$ /% OF FRODUCTION X/

/%  <SUBSCRIPT HEAD> (i= <IDENTIFIERX ( X/
nos
CALL ID_LOOKUP(MF)3
IF FIXL(MF) < O THEN
CALL UNDECLARED._IDC(MF) 3
ENID'5

/%  <SURBSCRIFT HEAD: $!= <SURSCRIFT HEAD: <EXFRESSION: »
Dos /% BUILT IN FUNCTION OR FROCEDURE CALL X/
CNT(MP) = CNT(MP) + 17
IF FIXV(MF) = 0 THEN
nos /% ~ BUILT IN FUNCTION X/
CALL FORCEACCUMULATOR (MFF1)3
IF SYTYPE(FIXL(MF)) = LABELTYFE \
SYTYPE(FIXL(MF)) = CHARLFROC.TYFE THEN
CALL STUFF.FARAMETER

END$
ELSE IF FIXV(MP) = 2 \ FIXV(MF) = 3 THEN
Dos /% SUBSTR OR BYTE X%/

IF CNT(MP) = 1 THEN
nos
CALL FORCEDESCRIFT (MFF1)}
IF REG(MFP1) = O THEN

Dos
REG(MF) = FINDACSH
CALL EMITRR ("18"» REG(MF)» 0)3%
END3
ELSE REG(MP) = REG(MFF1)3}

END$
ELSE IF CNT(MP) = 2 THEN

X/

X/

A6~73
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nos
IF TYPE(MPP1) = CONSTANT THEN FFSAVE(MF) = FIXV(MPF1)3
ELSE H
no;
CALL FORCEACCUMULATOR (MFF1)3
INX(MP) = REG(MFF1)3
FPPSAVE (MF) = 0}
END
END$
ELSE CALL ERROR (‘TO0 MANY ARGUMENTS TO SUESTR \ BYTE’)$

END 3
ELSE IF FIXV(MF) = 4 \ FIXV(MF) = 5 THEN
Doy /% SHR \  SHL X/
CALL FORCEACCUMULATOR(MFF1)3
REG(MF) = REG(MFF1)3$
END§
ELSE IF FIXV(MF) = 10 THEN
CALL EMIT_INLINES?
ELSE IF FIXV(MF) == 8 THEN
nos /% SOME SORT OF MONITOR CALL X/
CALL FORCEACCUMULATOR (MPF1)3
IF CNT(MF) = 1 THEN REG(MF) = REG(MFF1)s
ELSE CALL ERROR (‘TO0 MANY ARGUMENTS FOR 2 \\ SYT(FIXL(MF))) S
END 3
ELSE$ /¥ RESERVED FOR OTHER RUILT IN FUNCTIONS %/
END§

/7%  CCONSTANT:> 3= <STRING: X/
TYFE(MF) = CHRTYFES$

/%  CCONSTANT: $3= <NUMBER: X/
TYFE(MP) = CONSTANTS#

ENDF /% OF CASE SELECTION ON FRODUCTION NUMEER X/
END SYNTHESIZES$

/% SYNTACTIC FPARSING FUNCTIONS X/

RIGHT..CONFLICT?
FROCEDURE (LEFT) BITC(1)5
DECLARE LEFT FIXED$
/%  THIS PROCEDURE IS TRUE IF TOKEN IS ~ A LEGAL RIGHT CONTEXT OF LEFTX/
RETURN ("CO" & SHL(BYTE(CLCG.EFT)y SHRC(TOKENy»2))y SHLC(TORENy1)
& "06")) = 03
END RIGHT.CONFLICTS

RECOVER ¢
FROCEDURE § :
/% IF THIS IS THE SECOND SUCCESSIVE CALL TO RECOVERy DISCARD ONE SYMROL %/
IF ~ FAILSOFT THEN CALL SCAN?
FAILSOFT = FALSES$




f
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N0 WHILE ~ STOPIT(TOKEN);j
CALL SCAN# /% TO FIND SOMETHING SOLID IN THE TEXT X/

END'§

DO WHILE RIGHT-CONFLICT (PARSE_STACK(SF))3}
IF 8P » 2 THEN SP = SF —~ 17 /X% AND IN THE STACK X/
ELSE CALL SCAN# /% BUT DON‘T GO TOO FAR %/

END3?
OUTPUT = ‘RESUME:’ \\ SUBSTR(FOINTERy TEXT.LIMIT+LE~CF+MARGIN.CHOF+7)3$

END RECOVERS?

STACKING?
FROCEDURE RBRIT(1)# /% STACKING DECISION FUNCTION X/
COUNT#STACK = COUNT#STACK + 13
DO FOREVERj /% UNTIL RETURN %/
DO CASE SHR(BYTE(C1(FARSE.STACK(SF)) sSHR(TOKEN»2) ) s SHL(3-TOKENys1)86) 835

/% CASE 0 x/
nos /% ILLEGAL SYMEOL FAIR %/
CALL ERROR(‘ILLEGAL SYMROL FAIR: 7 \\ V(FPARSE.STACK(SF)) \\ X1 \\
V(TOREN)» 1)35
CALL STACK.DUMF 3
CALL RECOVER}#
END3

/% CASE 1 X/

RETURN TRUE? /% STACK TOREN X%/

/% CASE 2 X/

RETURN FALSES$ /% DON’T STACK IT YET %/

/% CASE 3 X/

nos /% MUST CHECK TRIFLES X/
SHL (FARSE..STACK(SF~1)y 16) + SHL(FARSE.STACK(SF)y» 8) + TOKENA
-1% K = NCITRIFLES + 13 /% RINARY SEARCH OF TRIFLES X%/
0 WHILE I + 1 < Ky
L = SHR(I+Ky 1)3%
IF CITRIFLES(L) > J THEN K = L3
ELSE IF C1lTRIPLES(L) < J THEN I = L%
ELSE RETURN TRUEF /% IT IS A VALID TRIFLE X/
END#
RETURN FALSES$
END#

J
I
D

END§ /% OF DO CASE %/
END# /% OF DO FOREVER X/
END STACKING#

PR.OK?$
PROCEDURE (PRD) BIT(1)3} .
/% DECISION PROCEDURE FOR CONTEXT CHECK OF EQUAL OR IMBEDDED RIGHT PARTS
DECLARE (Hs I+ Jy PRD) FIXED?
D0 CASE CONTEXT.CASE(FRI)
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/%X CASE 0 -- NO CHECK REQUIRED X/
RETURN TRUES !
/% CASE 1 -~ RIGHT CONTEXT CHECK X%/ |
RETURN #~ RIGHT..CONFLICT (HOTR(FRD))S§
/% CASE 2 —-- LEFT CONTEXT CHECK X/

nas
H HOTR(FRID) -~ NT§
I PARSE.STACK(SF —~ FRLENGTH(FRIN))}
DO J = LEFT_.INDEX(H-1) TO LEFT-INDEX(H) - 13
IF LEFT.CONTEXT(J) = I THEN RETURN TRUE}
END3
RETURN FALSES$
END3

/% CASE 3 -~ CHECK TRIFLES X/

nos
H HOTEB(PRI) -~ NT3$
I SHL (FARSE..STACK(8F ~ FRLENGTH(FRD))y 8) + TOKENS
DO J = TRIFLE.INDEX(H-1) TO TRIFLE.INDEX(H) - 1%
IF CONTEXT.TRIFLE(J) = I THEN RETURN TRUE}$
END'y
RETURN FALSES$
END3

END? /% OF D0 CASE x/
END PR.OKS

/X ANALYSIS ALGORITHM X/

REDUCE ¢
FROCEDURE §
DECLARE (Iy J» PRD) FIXEDS
/% PACK STACK TOF INTO ONE WORD %/
DO I =8P - 4 TO SF ~ 13
J = GHL(Jy 8) + FARSE.STACK(I)$
END'’

DO PRD = PR.INDEX(FARSE.STACK(SF)~1) TO PR.INDEX(FARSE.STACK(SF)) - 13

a IF (PRMASK(PRLENGTH(FRID)) & J) = PRTR(FRID) THEN
: IF PR.OK(PRD) THEN
DO? /% AN ALLOWED REDUCTION %/

MF = SFP ~ PRLENGTH(FRD) + 17 MFF1 = MF + 1%

CALL SYNTHESIZE(FRDTB(PRI))$

SP = MPJ

PARSE.STACK(SF) = HOTB(FRD)}

RETURN?#
END}
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END$

/% LOOK UP HAS FAILED, ERROR CONDITION X/
CALL ERROR(’NO PRODUCTION IS AFPPLICABRLE‘»1)3%
CALL STACK.DUMF$
FAILSOFT = FALSES
CALL RECOVER#

END REDUCE §

COMFILATION.LOOPR?
FROCEDURE 3

COMPILING = TRUES
N0 WHILE COMFILINGS /% ONCE AROUND FOR EACH FRODUCTION (REDUCTION)
N0 WHILE STACKINGS
SP = 8F + 15
IF SP = STACKSIZE THEN
DO
CALL ERROR (’STACK OVERFLOW XXX COMFILATION AROQRTED XXXy
RETURN /% THUS ABRORTING COMFILATION %/
END;
FARSE.STACK(SF) = TOKEN?#
VAR(SF) = RCDS
FIXV(SP) = NUMRER..VALUE?
FIXL(SP) = CARD.COUNTS$
PFSAVE(SF) = FFj
CALL SCAN3j
END§

CALL REDUCES
END? /% OF DO WHILE COMPILING x/
END COMFILATION._LOOFS?

/% MAIN FPROCEDURES INVOLVED WITH THE CREATION OF THE SYSLIN FILEX/

INSERT.BINRCD
PROCEDURE(WyN)#? /X% INSERT 1-4 RYTES INTO THE RINARY ORJECT RECORI/
DECLARE(WsN»I»SHIFT) FIXEDS

/% CALCULATE THE INITIAL SHIFT COUNT I.E. SHIFT = (N-1) X 8 X/
SHIFT = SHL(N-1»3)}
DO I = O TO N-15
BINARY(BINPTR+I) = SHR(WySHIFT)j
SHIFT = SHIFT - 83
END?
BINFTR = BINPTR + N3
END INSERT.BINRCDS?

INIT.BINRCD?
PROCEDURE(TYPE) §
DECLARE (TYPE»I) FIXEDj$
DECLARE BINHDRS (12) RIT(8) INITIAL ("CS"y "E2"»"C4"y /X% ESD %/
"E3"y"E7"y"E3"y /X TXT X/
"D9*y"ND3"y"C4"y /% RLD %X/
"CS*»"DS"y"CA")% /% END ¥/

X/

2)5
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TYFE TYPE X 3 - 37 /% GET INDEX INTO BINHDRS X/
no 1 1 70 3%
RINARY(I) = BINHDRS(TYFE)j}
TYPE = TYFE + 13
END?
DO I = 4 TO 793 /% SET REST OF BINRCD TO SFPACES %/
BINARY(I) = H40j}
END3
IF TYPE < 10 THEN
BINARY(10) = 0§ /% SET BYTE COUNT HIGH ORDER RYTE TO O X/
BRINFTR = 163
END INIT.RINRCD?

PUNCH._.SYSLIN?
PROCEDURE §
DECLARE (I»J) FIXEDj

IF BINFTR - 16 < 1 THEN
RETURN?# /% NOTHING TO WRITE %/
BINARY(11) = RINFTR - 1647% /% INSERT RYTE COUNT %/

SYSFUNCH = BINRCD 3

DO I = 16 TO RINFTRS
RINARY(I) = HA40j

END§

BINFTR = 165

END FPUNCH..SYSLINS

OUTPUT.ESD?
FROCEDURE (NAME» TYPE» ADDRy OTHER) §
DECLARE NAME CHARACTERS
DECLARE TYPE RBRIT(8)3%
DECLARE (ADDRy OTHERs I) FIXEDS

IF NAME = ‘XPLINIT’ THEN RETURN$ /% NOT REALLY AN ENTRY %/
IF BINFTR > 63 THEN /% THREE ESI’S FER CARD %/
DOs /% WRITE A ESIN RECORD TO SYSLIN %/
BINARY(14) = SHR(ESD._FIRST»8)3
BINARY(15) = ESD.FIRST} /% INSERT FIRST NON LD TYFEX/

CALL PUNCH-_.SYSLINS /% OUT TO OUTPUT(2) OR SYSLIN X/
ESD_FIRST = "4040";
END}
NAME = PAD(NAME»8)3% /% FILL OUT TO 8 CHARACTERS X/
4 DO I =0TO 7 5 /% GET THE ESD NAME X/

E | BINARY(BRINPTR) = BYTE(NAME»I)3}
BINPTR = BINFTR + 13}
END$
BINARY(BINPTR) = TYPE#
IF TYPE ~= "01* & ESD.FIRST = *4040" THEN
ESD.FIRST = ESDID? /% FIRST NON LD ESDID %/
BINARY(BINPTR+1) = SHR(ADDRy16)}
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BINARY(RINFPTR+2) = SHR(ADDR,08)}
BINARY(BINFTR+3) = ADDRS$ /% INSERT ADDR OR OFFSETX/
BINFTR = BINPTR +33 /% CNT FROM AROVE & A COUFLE OF SFACES X/
BINARY(BINPTR) = SHR(OTHER»16)3j
BRINARY(BINPTR+1) = SHR(OTHER,8)3}
b BINARY(BINFTR+2) = OTHERS
BINPTR = RINPTR + 3 /% SET FTR TO NEXT ESD ENTRY ZxXx/
END QUTPUT.ESD}
' PUNCH._ESD?
PROCEDURE 5

DECLARE (ESDADDRyESDOTHER) FIXEDS

/% START BY EMITTING ESD’S FOR THE SECTIONS X/

IF MAIN.FTR ~= 0 THEN

CHAR.TEMF = SYT(MAIN_.FTR) \\ X453 /%X FIRST FURLIC ENTRY X/
ELSE

CHAR_TEMF = ‘XPLMAIN ‘5 /% ROOT FROC NAME %/
DO I =0 TO 65

IF BYTE(CHAR_.TEMF»I) = RYTE(X1l) THEN

3 END 5

WORKRYTE = RYTE(CODE_.ESDID)
BYTE(CHAR.TEMF»7) = WORKRBYTE: /% AFFEND ESDID X/
CALL OUTFUT_.ESD(CHAR.TEMF»sOQsOsFF)

WORKBYTE = BYTE(CODE.ESDID + 1)
BYTE(CHAR.TEMP»7) = WORKEYTES$
CALL OUTPUT..ESD(CHAR_.TEMFyO»OsIIF) }

WORKBYTE = BYTE(CODE..ESDID + 2)5

BYTE(CHAR.TEMF»7) = WORKBYTES$ /% STRINGS ESD NAME X/
ESDID = CODE-ESDID + 25 /% LAST SYSTEM ESDID %/
ESD.FIRST = CODE_ESDID? /% FIRST ESDID IN THE ESD RECORDS X/
CALL OUTPUT.ESD(CHAR.TEMF»OyOsDESC(3)+256)

/% NOW CREATE ESD ENTRIES FOR THE REMAINING ENTRIES X/

32

/% TO BE USED LATER BY THE RLD PROCESSING MODULE %/

, DO I = O TO NDECSYs /% SEARCH SYMBOL TABLE X/
! IF SYESDTYPE(I) ~= O THEN
; Dos

CASEP = CASEP + 1}
CASESTACK(CASEP) = Ij /% SAVE THE SYMROL TABLE FOINTER X/
ESDTYPE = SYESDTYPE(I)}
IF ESDTYPE = "01" THEN

DECLARE ESDBAD CHARACTER INITIAL(/INVALID ESD TYFEs» COMFILER BUG’)$

BYTE(CHAR.TEMPyI) = BYTE(’X’)3 /X REFACE BLANKS WITH X’§ X/

CASEFPsFARCT = 03 /% USE CASE STACK TO HOLD FOINTERS TO THE SYMBOL TAEBLE X/
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Dnos
ESDADDR = SHL(SYBASE(I)»12) + SYDISF(I)3#
ESDOTHER = CODE.ESDID?
END3
IF ESDTYPE = "02" THEN
Do

ESDADDR = 0}
ESDOTHER = *40404040°;
ESDID = ESDID + 13
END}
IF ESDTYPE = "05* THEN |
Do; |
ESDADDR = 03 i
ESDOTHER = SYLENCI);
ESDID = ESDID + 13
IF SYTYPE(I) = CHRTYFE THEN /% SPECIAL CASE X/ |
Do; |
PARCT = PARCT + 1
FIXCADR(PARCT) = I3 /% SYMBOL TABLE POINTERX/
ESDOTHER = SHL (ESDOTHER»S) + 2763
END}

END#
CALL OUTPUT_ESI(SYTC(I)»yESDTYFE»ESDADDRy ESNOTHER) #

SYTCO(I) = ESDID: /% NEED ID FOR BUILDING RLD’S X%/
END?

END3
P /% ALL ESD HAVE BEEN EMITTED CHECK FOR LEFTOVERS IN RUFFER X/

IF BINFTR > 16 THEN

Do;s
BINARY (14) = SHR(ESD.FIRST,8)3
BINARY(15) = ESD_FIRSTS
CALL PUNCH_SYSLIN;}

ENDj

END PUNCH.ESDj

PUNCH..TXT?$

PROCEDURE #

DECLARE (IyBLOCK»BASEADDR) FIXEIDS

DECLARE (TXT_ORG» TXT_END» TXT..ADDRy TXT.LIM) FIXEDS ;
DECLARE FILE.ID FIXEDS$ ‘

DO I =1 TO 45
BLOCK = 0
BASEADDR = ADDR(CODE) }
TXT.LIM = DISKRYTESS

B T e gy rr——

DO CASE I/
# /% CASE 0 ~ NOTHING X/
DO /% CASE 1 - CREATE CODE CSECT x/

TXT-ORG = 0% TXT.END = PP}
ESDID = CODE_-ESDID}
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FILE.ID = I3
END3$

DO /% CASE 2 - CREATE DATA CSECT X/
TXT.ORG = 0% TXT_.END = DFj
ESDID = ESDID + 17 /X ONE MORE THAN CODE ALWAYS X/
FILE.ID = I3

END3 /% DO CASE X/
/% INSERT ESDID & CLEAR COL‘S 17-72 ( 16-71 RELATIVE TO 0) %/

BINFTR = 53

: CALL INSERT.BINRCD(TXT_ORG»3)$
, BINPTR = 14

] CALL INSERT.BINRCD(ESDIDs2)}

/% READ IN THE FIRST BLOCK OF DATA OR STRINGS X/
IF I ~#= 3 THEN
CODE = FILE(FILE.IDyO)S#

E /% CREATE THE ACTUAL TXT RECORDS HERE X/

‘ DO TXT-ADDR = TXT.ORG TO TXT.ENDJ
: IF TXT.ADDR &= TXT.LIM THEN
Dos
BLOCK = BLOCK + 15
CODE = FILE (FILE.IDyEBLOCK)S
BASEADDR = ADDR(CODE)
TXTLIM = TXT.LIM + DISKBYTESS$
END

IF BINFTR > 71 THEN
Dos
CALL PUNCH.SYSLIN/
TXT.ORG = TXT.ADDR}
BINPTR = G5}
CALL INSERT.BINRCD(TXT.ORGy3)3
BINPTR = 163
ENDS
BINARY(BINPTR) = COREBYTE(RASEADDR)}

e A ——
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END}

Do} /% CASE 3 ~ BUILD DESCRIFTOR FOR STRINGS %/
TXT.ORG = 05 TXT_END = DSFj
TXT_LIM = DSP + 15
BASEADDR = ADDR (DESC)# /% GET INFO FROM DESCRIFTOR ARRAY %/
ESDID = ESDID + 15 /% ONE MORE THAN DIATA ALWAYS X/

END;

Do} /% CASE 4 - CREATE STRINGS CSECT %/
TXT.ORG = DSP§ /% SAVE ROOM FOR DESCRIFTORS %/
TXT.END = DSP + CHF} /% DESCRIPTORS & STRINGS %/
TXT_LIM = TXT_LIM + TXT_ORG# /% FIX FOR BLOCK CONTRL %/
FILE_ID = 3;

END$
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RINFTR = BINFTR + 15
f BASEADDR = BASEADDR + 15
END 3§ /% ALL TXT FOR THIS ESDID DONE %/
IF BINFTR > 16 THEN
CALL PUNCH.SYSLING#
END? /% DO I =1T04 x/
1 ENDN PUNCH_TXT3$

FUNCH.RLD?
FROCEDURE §
/% FPROCEDURE TO RUILD THE RLD ENTRIES FOR SYSLIN X/

DECLARE (R.FTRyFP_FTR) RBIT(18)3 /% RELOCATION AND FOSITION ESDID’S X%/
DECLARE FLAG BIT(8)3 /% RELOCATION FLAG X/
DECLARE (LAST_RsLAST.F) BIT(148)j
DECLARE FLAG.FTR FIXED INITIAL(20)F /% FPOINTER TO FLAG IN BINRCD %/
DECLARE LAST_FLAG RIT (8)% /X USED WHEN R.FTR = F.FTR ETC...%¥/
DECLARE (ADDRy Iy J) FIXEDS?

QUTFUT..RLD?
FPROCEDURE 5

IF BINFTR > 64 THEN /% RUFFER MIGHT BE GETTING FULL X/
no;
BINARY (FLAG.-FPTR) = LAST.FLAGS
CALL FPUNCH.SYSLINy
LAST_RsLAST_F = 07 /% SET UF FOR ANOTHER RCD X/
FLAG_.FTR = 203 /% FOSITION OF FIRST FLAG %/
RINFTR = 133
END3$
IF LAST.R = R_-PTR & LAST.F = F_.FTR THEN
BINARY(FLAG.FTR) = LAST.FLAG \ "01"3 /% TURN ON RIT 0 X/
ELSE
DOF /% LONG RLD SEGMENT X%/
BINFTR = RINFTR + 13

BINARY (FLAG-PTR) = LAST.FLAG/
BINARY(RINPTR) = SHR(R.FTR»8)3
[ BINARY(BRINPTR+1) = R_PTRj}
BINARY(RINPTR+2) = SHR(P.FTRy8)3
RINARY (RINFTR+3) = F_FTR}
BINFTR BINFTR + 33 /% GETS RUMFED AGAIN BELOW X/ {

LAST.R
END
BINFTRyFLAG.PTR = BRINPTR + 14
LAST_FLAG = FLAG?} /% FLAG BYTE MIGHT CHANGE AND R & F NOT X/

R-PTR? LAST.F = FP.FTR$

BINARY(BINPTR+1) = SHR(ADDR»16)7 /% FLAG GETS SET LATER %X/
BINARY(BINFTR+2) = SHR(ADDR,»O08)
BINARY(BINFTR+3) = ADDR}

BINFTR = BINPTR + 35 /% ONE LESS THAN ACTUAL S0 WE CAN TRY TO GET
AT LEAST 4 MORE BYTES ON THE SYSLIN RCD
IF THE BINFTR = 63 . 4
END OUTPUT.RLD?

BINPTR = 153 /% IN THIS PROC WE INCREMENT FIRST X/
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/% FIRST CREATE THE RLD FOR THE ADDRESSING RELOCATION %/

R-FTRyF_FPTR = CODE_.ESDID + 13 /% DATA CSECT X%/

FLALG = "0C"3 /% ADCONS» 4 BYTES LONG X/

DO I = 4 TO DBR? /% RELOCATE DATA RASES X/
ADDR = BASEDATA + SHL(I»2)% /%X BASEDATA + 16 = R4 ETCssc X/
CALL OUTPUT..RLD?

ENDs

/% NOW SET UP THE ADCONS IN THE STRING AREA X/

R-FPTRyP_FTR = CODE-ESDID + 2% /% STRING ESDID X/
DO I =1 TO 33 /% SET UP STRING DESCRIPTOR FREFACE X/
ADDR = SHL(I»2)5

CALL OUTFUT._RLIDG

END3’
/¥ RELOCATE CONSTANT STRINGS 74
DO I =05 TO SHR(OSPy2) 5 /% START AFTER THE FROLOGUE X/
IF DESC(I) = O THEN 3 /% SORRY NO NOT ON THIS TERMINAL X/
ELSE
naos;

ADDR = SHL(I»2)3
CALL OUTFUT.RLDS#
END;
END3

/% SET UFP STRING BASE INTO BASES AREA %/
FLAG = "1C"3 /% V-TYFE ADDRESSy 4 BYTES IN LENGTH X/
P.PTR = CODE_-ESDID + 17 /% INTO CODE CSECT x/
ADDR = BASEDATA + 523 /% OFFSET FOR THE STRING RASE REGISTER X/
CALL OUTPUT.RLD}

/% SET THE BASE ADDR OF THE FROGRAM INTO THE DATA AREA X/
R.FTR = CODE_-ESDID;}
ADDR = BASEDATA + 48;
CALL QUTPUT.RLD}

/% ALL BASE REGISTERS ARE RELOCATED, NOW SET UF THE °*FUBLIC"»
"EXTERNAL"» AND "COMMON® VARIABLES %/

/% FIRST DO ALL THE ENTRY POINTS (I.E. "FUBLIC®" )3 EACH DEFINITION
OF A PUBLIC ENTRY WILL REQUIRE THE RELOCATING OF THE DATA CSECT
BASE ADDRESS INTO THE CODE CSECT. THIS IS REQUIRED FOR INITIALIZATION
OF BASE REGISTERS UPON ENTRY INTO THE FROCEDURE %/

R.PTR = CODE_ESDID + 17 /% DATA CSECT GOES INTO THE X/
F.PTR = CODE_ESDID 3 /% CODE CSECT AT THE ADDRESS SPECIFIED
AT SYRLDADDR IN THE SYMBOL TARBLE X/

DO I =1 TO CASEPs} /% THE ESD ROUTINE PLACED THE SYMBOL TARLE
POINTERS INTO CASESTACK TO REDUCE TIME SEARCHINGX/
IF SYESDTYPE(CASESTACK(I)) = "01" THEN /% WE GOT ONE X/
Dosj
ADDR = SYRLDADDR(CASESTACK(I)) S}
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CALL OQUTPUT.RLDS#
END;§
END$

/% NOW WE CAN PROCESS THE "EXTERNAL® AND "COMMON®" TYFES X/

P.PTR = CODL-ESDID + 13 /% DATA CSECT %/
DO I =1 TO CASEF/
J = CASESTACK(I)§ /% WE WILL USE ‘CASESTACK(I)‘ A LOT HERE x/
IF SYESDTYPE(J) ~= "01" THEN
DOs
ADDR = SYRLDADDR(J)§

R.PTR = SYTCOC(J) /% SET THE ESDID %/
CALL QUTPUT.RLIDS
END#

END 3
/% WE ARE FINALLY DNONE WITH THOSE DARN RLD‘S X/

/7% LET’S NOT FORGET THE LEFTOVERS IN THE SYSLIN BUFFER X/

IF BINFTR > 16 THEN

nos
BINARY(FLAG_FTR) = LAST_.FLAGS
CALL PUNCH.SYSLINS

END3

END PUNCH_RLD?

PUNCH..END$

PROCEDURE #
BINPTR = $53 /% INSERT ENTRY ADDR %/
CALL INSERT.BINRCD(MAINLOC»3)5

BINARY(14) SHR(CODE_ESDIN.8) 5

BINARY (15) CODE_ESDIDS
OUTPUT(2) = BINRCD? /% SYSFUNCH %/

END PUNCH_ENDj

/% ROUTINE TO PUNCH CSECTS FOR THE COMMON STRINGS WHICH REQUIRE
SPECIAL PROCESSING BECOUSE OF THE WAY STRINGS ARE HANDLED IN
GENERAL UNDER THIS VERSION OF THE XFL COMPILER X/

PUNCH_.COMMON ¢
FROCEDURE §
DECLARE (I»JyLEN) FIXED?

ESDID = 15 /% ALL COMMON CSECTS ARE CREATED INDIVIDUALLY WITH
AN ESDID OF 1 L 4
DO I =1 TO PARCT}#
J = FIXCADR(I)# /% SYMBOL TAEBLE FOINTER %/

/% ALLOCATION ALGORITHM IS AS FOLLOWS?
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TOTAL CSECT LENGTH WILL RBE

¥ OF DESCRIPTORS X 4 *SYLENCD)®

# OF DESCRIFTORS % 128 *SHL(SYLEN.+."
PLUS 256 BYTES FOR FAD AROVE FREELIMIT

FLUS 20 BYTES FOR THE SYSTEM STRING FROLOGUE

LEN = SYLEN(J) + SHL(SYLEN(J)»3) + 256 + 203
CALL INIT-BINRCD(1)3 /% ESD SETUF x/
BINFTR = 14;

CALL INSERT.RINRCD(ESDIDy2)3j

CALL OUTPUT-ESD (SYT(J)»0»OsLEN)/

CALL PUNCH_SYSLINj

TEXT CONTAINS THE FOLLOWING 3

WORD 0 = 0 (WILL CONTAIN THE DESCRIFTOR OF THE LAST STING CREATED
WORD 1 = PREDEFINED TOF OF THE STRING AREA (FREEFOINT)

WORD 2 = FREEBASE

WORD 3 = MAXIMUM TOF ANDR OF THIS COMMON (FREELIMIT)

WORD 4 = THE ACTUAL NUMBER OF STRING DESCRIFTORS IN THIS COMMON

THE ABOVE AREA REQUIRES SFACE OF THE FIRST 4 DESCRIFTORS
THEREFORE THE FIRST USER DESCRIFTOR IS DESC(3) WHICH IS
SET IN THE INITIALIZATION ROUTINES

CALL INIT_.RINRCDN(2)5 /% INIT FOR TXT %/

BINFTR = 5

CALL INSERT_RINRCD(O»3)3 /%SET ORIGIN TO 000 X%/
BINFTR = 143

CALL INSERT_BINRCDC(ESDID,2)5 /% INSERT ESDID X/

CALL INSERT_-RINRCD(O»4)3 /% WORD O X%/

SP = SYLENC(J) + 205 /% FIRST BYTE FOR NEW STRINGS %/
SYLEN(I) = # OF DESCRIFTORS X% 4 X/

CALL INSERT_BINRCD(SPs4)3 /% WORD 1 X/

CALL INSERT_.RINRCD(SFs4)F /% WORD 2 %/

CALL INSERT_RINRCD(LEN-256s4)5 /X WORD 3 X/

CALL INSERT_BINRCD((SHR(SYLENC(J)»2)+3)»4)% /X% WORD 4 %/

/% ZERO OUT THE REMAINING DESCRIFTOR FOSITIONS X/
/% THIS IS NOT DONE BY THE LINKAGE EDITOR S0 WE DO ITx/

DO SP = 1 TO SHR(SYLEN(J)»2)}$
CALL INSERT_.BINRCD(O0»4)}
IF BINFTR > 71 THEN
Dos
CALL PUNCH_-SYSLIN/
BINPTR = G}
CALL INSERT.BINRCO(SHL(SFy2)+20y3)5
BINPTR = 16}
END3$
END#

CALL PUNCH.SYSLING

/% RELOCATE TXT WORDS 1 ~ 3 WITH THE ADDR OF THE COMMON STRING %/

A6~87
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CALL INIT.BINRCD(3)# /X RLD X%/
LEN = "OD"%# /X RLD FLLAG BYTE - ADCONs 4 BYTESy R & F ARE = X/
CALL INSERT_BINRCD(SHLC(ESDIDy146)+ESDINs4)F /% R & F FOINTERS X/
no sF =1 TO 33
CALL INSERT_.RINRCD(SHLC(LEN»24)+SHL(SF»2)y4)3
END3
3 CALL PUNCH.SYSLIN;

/% NOW WRITE THE END RECORD X/

CALL INIT-RINRCDC(4)F /% END X/
SYSFUNCH = BINRCID?
ENDj$
END PUNCH..COMMON

EMIT.SYSLIN?
PROCEDURE #
DECLARE I FIXEDj$

IF SEVERE.ERRORS > O THEN
Dnos =
OQUTRUT = ‘#¥##¥#¥# SEVERE ERRORS DETECTED - NO SYSLIN FILE CREATED’$
RETURN
END
CALL INSERT.CODE.FIXUFS/
FILE(STRINGFILEyCURSBLK) = STRINGSS#
FILECDATAFILE» CURDERLK) = DATAS

/% FIRST SET UFP A COMMON LINK BETWEEN THE CHARACTER STRING EINRCD
AND THE BYTE ARRAY "RINARY" S0 WE CAN INSERT BINARY INFO INTO
*"RINARY®" AND USE *"RINRCD® TO OUTFUT TO THE CHARACTER ORIENTED
FILE "OUTPUT(2)" WHICH IS THE SYSLIN QUTFUT FILE FOR THE
LINKAGE EDITOR °*SYSPUNCH®

THE METHOD IS TO CREATE A STRING DESCRIFPTOR IN THE LOCATION
FOR "RINRCD®" WHICH CONTAINS THE ADDRESS OF °*BINARY®

AND A LENGTH OF 79 (THE LENGTH GETS INCREMENTED IN THE QUTFUT
ROUTINES)$ THEN THE ONLY REFERENCE TO "RINRCD®" SHOUL EE A
“SYSPUNCH = BINRCD;"® X/

I ADDR(BINRCINDF /% DESCRIFTOR ADDRESS %/
J ADDR(BINARY)$# /% ADDRESS OF BINARY ARRAY -~ BYTE 0 X/
COREBYTE(I) = 793 /% HIGH ORDER RYTE IS LENGTH X/

COREBYTE(I+1) = SHR(J»16)3% /% ANDRESS TOF BYTE %/
COREBYTE(I+2) = SHR(J»08)% /% ADDRESS MIDDLE RYTE X/
COREBYTE(I+3) = Jj /% ADDRESS LOW BYTE X/

/% THE ADDRESSES ARE NOW LINKED AND MAKES LIFE MUCH EASIER AND
LESS TIME CONSUMING DURING CREATION OF THE SYSLIN DATA SET %/

BINARY(0) = "02"% /% ALL LOAD RECORDS START WITH HEX 02 X/
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DO I = 1 TO 4% /% ESDy TXT» RLDy END %X/
CALL INIT.BINRCDC(I)#
D0 CASE I3

$ /% CASE 0 - DOES NOT EXIST X/

CALL PUNCH_ESDS /X% CREATE ESD RECORDS X/
CALL PUNCH.TXT? /% CREATE TXT RECORDS %/
CALL PUNCH.RLDS /% CREATE RLD RECORDS X/
CALL FUNCH._.END3 /% FINISH UF WITH END X/

END? /% DO CASE X/
END3
IF PARCT » O THEN CALL FPUNCH.COMMONG#
END EMIT.SYSLING

FRINT..SUMMARY:
FROCEDURE 5
DECLARE I FIXED}
CALL FRINT.DATE_AND.TIME (‘END OF COMFILATION “»y DATEs TIME)S
OQUTPUT = XO0j#
OUTPUT = CARD.COUNT \\ ‘ CARDS CONTAINING “ \\ STATEMENT.COUNT
\\ Y STATEMENTS WERE COMFPILEIN. s
3 IF ERROR_COUNT = O THEN OQUTFUT = ‘NO ERRORS WERE DETECTED.#
; ELSE IF ERROR.COUNT > 1 THEN
5 OQUTPUT = ERROR.COUNT \\ ‘ ERRORS (’ \\ SEVERE.ERRORS
\\ ‘ SEVERE) WERE DETECTED. s
ELSE IF SEVERE_.ERRORS = 1 THEN QUTFUT = ‘ONE SEVERE ERROR WAS DETECTEI. “§
ELSE OQOUTPUT = ‘ONE ERROR WAS DETECTEID. s
IF PREVIOQUS._.ERROR > O THEN
OUTPUT = ’“THE LAST DETECTED ERROR WAS ON LINE “ \\ PREVIOUS.ERROR
\\ PERIODS}
OQUTFUT = PP \\ ’ BYTES OF FROGRAM» “ \\ DIF \\ 7 OF DATAr 7 \\ ISF
\\ 7 OF DESCRIFTORSs “ \\ CHF \\ ‘/ 0OF STRINGS. TOTAL CORE REQUIREMENT’
\\ X1 \\ PP + DPF + DSF + CHF \\ * BYTES.’/
IF CONTROLC(BYTEC/IN’)) THEN CALL DUMFPITS
CLOCK(3) = TIMES
CALL EMIT.SYSLIN/ /XCREATE THE SYSLIN FILE FOR LKEDR %X/
DOURBLE..SFACE §
CLOCK(4) = TIMES}
DO I =1 TO 45 /% WATCH OUT FOR MIDNIGHT X/
IF CLOCK(I) <« CLOCK(I-1) THEN CLOCK(I) = CLOCK(I) + 86400007
END

CALL PRINT.TIME (‘TOTAL TIME IN COMPILER ‘y CLOCK(4) - CLOCKCQ))S
CALL PRINT.TIME (’SET UP TIME “y CLOCK(1) - CLOCK(O)Y)$
CALL PRINT.TIME (‘ACTUAL COMPILATION TIME ‘» CLOCK(2) - CLOCK(1))3#
CALL PRINT.TIME (‘POST~COMFILATION TIME ‘y CLOCK(4) - CLOCK(2))5%
CALL PRINT.TIME (’SYSLIN CREATION TIME ‘y CLOCK(4) -~ CLOCK(3))5

¥
IF CLOCK(2) > CLOCK(1) THEN /% WATCH OUT FOR CLOCK BEING OFF %/
OUTPUT = ‘COMPILATION RATE?! ‘ \\ 6000XCARD..COUNT/(CLOCK{(2)~CLOCK(1))
\\ 7 CARDS PER MINUTE.
END PRINT.SUMMARY

|
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MAIN..PROCEDURE ¢
FROCEDURE 3

CLOCK(Q) = TIMEF /% KEEF TRACK OF TIME IN EXECUTION X/
CALL INITIALIZATIONS

CLOCK(1) = TIMES
CALL COMPILATION_LOOF;

CLOCK(2) = TIMES
EJECT .FAGE 3

/% CLOCK(3) GETS SET IN PRINT.SUMMARY X/
CALL PRINT.SUMMARY$

END MAIN_PROCEDUREj
CALL MAIN..FROCEDNURE
RETURN SEVERE._ERRORS;
EOF EOF EOF

Ab6~P0
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