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Abstract

~ The problems of writing large systems in BLISS that can be run in more than one
environment are described. A method (a set of methods) for attacking these problems
is explained, with examples of its use in a particular system (a compiler). Aspects of
the BLISS language are discussed with regard to their usefulness or uselessness in
solving these problems.
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In 1974, the authors undertook to write a compiler for ALGOL 68. The compiler was to
run on a PDP-11 and produce code suitable for a PDP-11. The first version was to
run on C.mmp{i], a multiprocessor system comprising several (slightly modified) PDP-
11 processors and other hardware, under the HYDRA[2] operating system.

The compiler was written in BLISS[3), for the usual variety of reasons, not least of
which was that the C.mmp/HYDRA system offers a complete symbolic debugging system
(SIX12[4]) and other support for BLISS programs, However, there were some initial
problems with building a system in this environment.

- The environment itself was unstable. The hardware and the various levels of
the operating system were full of bugs, and subject to frequent redesign as
well,

- The environment was completely unfamiliar to the authors, who had never used
it before.

- The compiler and linker for BLISS did not run on C.mmp/HYDRA, but on a PDP-
10/TOPS-10, with no easily available link between the two. Thus changing the
compiter involved loading a linked version onto a DECtape, carrying the tape
over to C.mmp, mounting it there, and reading it--a time-consuming process.
(This, incidentally, was one of the problems that the ALGOL 68 syslem was
intended to solve, since it was 10 run entirely under C.mmp/HYDRA,)

Hence, the authors decided o build a preliminary version of the compiler, which would
run entirely under PDP-10/TOPS-10 (suffering {rom none of the above three
problems), and do most of the early development work on the preliminary version. To
minimize the problems of changing over from PDP-10 versions to C.mmp versions and
vice versa, the preliminary version was also written in BLISS. We wished to be able to
switch from using either version to using the other, simply by making a small number
of error-proof changes, and then running the appropriate compiler and linker to
produce the version to be used. We completely met this goal, and in fact switched
from using one version to using the other several times. In addilion, we met it in a
way that was very easy to maintain: although we had not used the POP-10 version
since April 1976, we used the procedure outlined above to create a PDP-10 version in
February 1977, with essentially no problems (e.g. all files compiled correctly, in splte
of language differences between BLISS-10 and BLISS-11).

Achieving this level of porlability was a non-trivial task. BLISS is not as high-level a
fanguape as ALGOL nor as standardized as FORTRAN (though achieving portability even
in FORTRAN is not always easy [8]) The machine-dependence of the design of even
the simplest data structures is nol hidden from the programmer; moreover, 1/0 and
other interactions with the operating sysiem are not part of the language, and must be
supplied by the user’s program {or at least in separately-compiled programs).
Standard packages are available for handling routine problems for both BLISS-
10/TOPS-10 and BLISS-11/HYDRA, but there are several prablems with using these:

o They are not compatible with each other. ‘
o They (especially the BLISS-11/HYDRA package) are inadequate for the needs of
large programs such as compilers.



o There are no packages for any PDP-11 operating systems other than HYDRA,
RSX-11, and RT-11, and even these three are not compatible with each other.

This paper describes the techniques we used to achieve portability, ie. to minimize
the ‘work necessary to change over from one version to the other. Chapter 1
describes our system for isolating the differences between the architecures of the
PDP-10 and the PDP-11. Chapter 2 describes our treatment of the differences
between the BLISS-10 and BLISS-11 languages. Chapter 3 describes the compiler
interface with the operating system, ie. the system for isolating the differences
between TOPS-10 and HYDRA. In Chapter 4 we draw some conclusions about the '
general applicability of our techniques, and about the design of system implementation
languages (such as BLISS) with portability in mind. Portions of the compiler are
included in the Appendices for illustration, '

1. Hardware Differences

By using a high-level language, we were able to avoid having to deal with differences
between the instruction sets and instruction formats of the PDP-10 and the PDP-11
(the few exceptions are noted below). However, because of the nature of the BLISS
language, we could not avoid dealing with differences between their data formats,

Our method of isolating these differences was to use a "REQUIRE file™. BLISS has a
declaration similar in purpose to the PL/l 7INCLUDE statement, by means of which a
program may incorporate several files as part of its source text; this is the REQUIRE
declaration. Any particular separately-compiled module of the compiler begins with a
series of REQUIRE declarations, each gf which names a file containing some set of
related definitions. The very first such file is always SYSPRMREQ, which contains the
definitions which hide the differences between the PDP-10/BLISS-10 and the PDP-
11/BLISS-11 systems. The 10 version of ‘this file is BIOPRM.REQ; the 11 version is
B11PRM.REQ. The first step in the changeover from one version to the other, say from
the 10 version to the 11 version, is to make sure that SYSPRMREQ is a copy of the
proper version of this file (in this case B11PRM.REQ). This requires a single command
to the file system. ;

Not all of the differences between language/machine systems could be handied by a
single file of definitions, however, Those that could not may be characterized as
differences between libraries. Neither of the two BLISS compilers generates code to
support unsigned division, conversion of strings of characters ta fixed- or floating -
point numbers .(or to BITS values, for ALGOL 68), or the SIGNAL/ENABLE feature of
BLISS-11. These must be handled by library subroutines, and the libraries, even those
whith can be written in BLISS, are of a very low-level, machine-dependent nature.
The two libraries are kept as separate groups of source files, and the differences in
the interfaces to them are hidden in SYSPRM.REQ, '

A few words of explanation of BLISS are in order before we describe the contents of
SYSPRM.REQ. The data structures commonly available in other high-level languages,’
such as records, slacks (except for the control stack), arrays, list cells, and so forth,
are not built into BLISS. To use such a structure, a program must define it, by defining



~ the layout in memory of each instance of the structure. Thls mcludes a list of
the parameters (e.g. dimensions) of any declaration of a variable with that -
structure, and specification of how those parameters are used (if at all) in
' determmmg the amount of storage allocated to that variable.

- the method by which the fleids of the structure are accessed. A parhcularz
_ field need not be an entire machine word; then it must be specified which
group of bits within the word it must be. :

For instance, the standard definition of a one*dsmenslonal zero-based array of one-
word values (m BLISS 10; it is slightly dlf!erent in BLISS-11) is as follows: '

structure Vectqr {Index] = [Index) (.Vector + .Index) <8, 36>;

The first pair of square brackets indicaies that both declarations and accesses of
Vector variables have one parameter. The expression in the second pair of square
brackets indicates how large an array is allocated to such a variable when it is
declared; in this case, the number of words allocated is equal to the parameter
{"Index") used in the dectaration. (For instance, a declaration like

local Vet;tor- QQQQ {445];

causes the array QQQQ to have length 445 words.) The remaining expression indicates
" how this structure is to be accessed: the iocation of the base variable and the value
of the index are summed to gef an address, and the 36 bits starling at bit O of the
word at that address (that is, the whole word) are referred to.

The Vector structure happens to be predefined, but all other structures must be
defined by the user’s program. The definition of this structure in BLISS-11 is slightly
different from its definition in BLISS-10, because of the different data formats of the
two machines: one can declare vectors of bytes or vectors of full words, and thus
take advantage of either the byte addressing or the word addressing of the PDP-11.

This background helps to expiain the organization of SYSPRMREQ. The definitions in
this file which hide differences between the PDP-10 and the PDP-11 can be grouped
into four categories:

1. the definitions of "standard structures”, These are:

BYTVECT - array of 8-bit bytes
'CHARVECT - array of ASCI] (7-bit) characters , h
HFVECT - array of half words '
HFTABLE - array of half words, from which subtields may be accessed
. &

2. the definitions of machine characteristics. These are occasionally useful even
ouiside the definitions of the standard structures. They are:

~ POP-10  PDP-11
QADRINC 1 2 | - address increment from one full word
' to the next



QCHSWRD 5 2 - # of ASCIl characters packed inta’
one full word '

QADRSIZ .18 16 - width in bits of a pointer

QWRDSIZ . 36 .16 - width in bits of a full word"

QHFSIZ 18 8 " - width in bits of a haif word )
QSPARE : 35 1 . - position within a word of a bit which,

if the word contains. a pointer, is not
relevant (by convention) to that
pointer. For the PDP-11, this is the
lowest order bit of the word, since full
words are aligned on even boundaries,
and pointers to them always have zero
in the lowest bit. For the PDP-10, this
may be any of the bits in the high -
order half of the word, since by
convention, pointers are always held in
the lower half.

the definition of the packed-string data type. This is a set of definitions,
primarily of operators, for manipulating strings of characters. What makes these
definitions interesting--they are the only section of SYSPRMREQ which
underwent a major design iteration--is the crucial difference between the basic
string operations "read {wrile) a character and step to the next character”, on the
two machines. On the PDP-10, these operations (the IDPB and ILDB instructions} -
move to the next character before reading or writing; on the POP-11, the
corresponding operations (the autoincrement “addressing mode) cause reading or
wriling before moving to the next character. This difference cannot be hidden
without imposing some restrictions on the operations which may be performed on
strings. We therefore divide string pointers into two categories: those for which
every access of a character is accompanied by a step from one character to the
next {"l-pointers”) and those for which stepping to the next character must
always be done separately ("N-pointers™), ' o

the definitions of two “library” routines which happen to be coded as macros,
rather than as closed subroutines. These are the routines to clear out a block of
core and to copy one block of core into anothar.

2. Language Differences

Neither BLISS-11 nor BLISS-10 is a proper superset of the other. Generally, however,
we did not make much use of features of one language which were not present in the
other, and the list of such features for which we put fake definitions in the versions of
SYSPRM.REQ is uninteresting. However, three exceptions should be noted:

- The BLISS-11 SIGNAL/ENABLE construct caught our fancy, and we used it for
compilation error handling. Therefore, we were obliged to write BLISS-10
constructs to simulate it. We were surprised to find that this was possible.
The BLISS-11 fibrary file, SIGENB.MAC, which is a standard part of the BLISS-
11 compiler distribution, corresponds to the BLISS-10 library file, SYSDEP.MAC



(which contains some miscellaneous material not related to SIGNAL/ENABLE as
well). The only problem with our simulation of SIGNAL/ENABLE is _that some
extra code is required on normal termination of a block containing an-ENABLE
declaration, to pop a frame off the (conceptual) "ENABLE stack”. The BLISS-11
compiler outpuls this code automatically, but of course the BLISS-10 compiler
does not; we put the code in the macro ENABEND, and we enforce .the
convention that every path to 'exit of an ENABLEd block must end with an
ENABEND, to get around this problem.

We wished to set up extensive preloaded symbol tables with the BLISS PLIT
facility. We stumbled over one characteristic of these symbol tables, namely,
that they contained many pointers to themselves and each other. The BLISS-
10 NAMES and GLOBALLY NAMES feature allowed us to generate the necessary
pointers easily and cleanly, but there is no corresponding feature in BLISS-11.
" Therefore we wrole a set of iterated and recursive macros which simulated
these, as well as the related INDEXES and GLOBALLY INDEXES feature. The
simulation is not quite complete, because the iterated/recursive macro
processor attempts to update an 'index into a PLIT that it is building by
counting 1he arguments which fly by it; it doesn’t understand other features of
the PLIT facility, such as duplication factors and strings, However, we did not
need to make use of these features in our symboi tables.

The BLISS-10 and BLISS-11 macro processors do not expand macro arguments
in quite the same way. From our point of view, the problem is this: Let there
be a macro A, wilh a formal parameter FA, and a macro B, with possibly some
formal parameters. Suppose there is a cail such as i

A (B (..))

and the call of B results in a string containing a comma--that is, a comma which
is not hidden by being between a matched pair of parentheses or brackets of
some sort. The BLISS-11 macro processor completes the expansion of the call
of B while setting up the call of A, and since it regards the comma as an
argument separator, it concludes that A has (wrongly) been passed two actual
parameters, instead of just one. The BLISS-10 macro processor does not do
this, treating the entire call of B as a single parameter to A,

In the ordinary course of programming, we did not encounter such problems,
because of our generally conservative use of macros. However, the slightly
bizarre tricks we used in the set of macros which set up the table of
productions tripped across exactly this problem. We solved it by "quoting” the
comma which was generated, in the BLISS-11 version, so that the BLISS-11
macro processor would not recognize it as an argument separator; this is the
origin of the macro "quoted” which is defined in SYSPRM.REQ.

~



3. Operating System Differences

Bocause more lhan 20 complete operating systems are in use on PDP-11's and
configurations of PDP-11 processors, the probiem of isolating the operating system
interface (or Operating System Environment, 0SE) would have to have been faced even
if we had not had to write a PDP-10 version of the compiler, It almost goes without
saying that this problem cannot be solved by a single "REQUIRE.file” of useful
definitions. The TOPS-10 OSE consists of 2K words of code distributed over 2 source
fites (and some files from a Bliss-10 library), and the HYDRA OSE is about half as large.
Thus the OSE constitutes a separate subdivision of the compiler, and, as with other
subdivisions, the interface between the OSE and the rest of the compller has been
~ redefined several tlrnes

Originally we thought of the OSE as a collection of utility subroutines; the cornbnler at
the top level was a system-independent controller consisting, like many compllers and
other file processing programs under TOPS-1Q, of an infinite Ioop'

DO S
<read input/output file specifications>
<create object file from source file>

oD

Eventually we realized that the top level of the compiler must itself be part of the
OSE. The system-independent portion of the compiler is, at its top level, a subroutine
which compiles a single Algol source program. This seems to be the largest unit of
computation which all. possible OSE’s can deal with, ranging from the simplest paper-
tape load-and-go- systems for bare PDP-11’s to complete operating subsystems with
their own text editors, Imkers, and version backup systems. Thus the HYDRA OSE
consists of:

(1) A set of utility subroutines, invoked from varlous points in the system-
independent part of the compiler. These are:

(la) OSEsrcchar Reads a single character from the source file, and returns the
character as its value. End-of-file is denoted by a special
character. Note that end-of-file here means end-of-logical-
source-program; for instance, in the TOPS-10 OSE {(and
perhaps in future HYDRA OSE’s) the source program compiled
in a single compilation may stretch over several of the
entities that the operating system knows of as "files".

(1b) QSElstline Sends a single line of text off to be listed. The system-

B independent portion of the compiler believes that there are
two places to which text output may be sent: a “listing
device"” and a “command device", corresponding in many

! systems to a line printer and a user’s terminal, respectively.
i Thus one of the arguments to this routine is an indicator of
' which place(s) the line is to be sent to.

{ic) OSEerrmsg Outputs a single error message. The sole argument to this



(2)

routine is a mumber indicating which of many compilation
errors occurred. In some QSE’s, such as that for TOPS-10,
this routine consists only of one or more invocations of
OSElstline. It is included in the OSE itself because, In general,
the method of oblaining the error message text to be output
is expected fo be system-dependent. For instance, in the
HYDRA OSE, the error messages are not normally kept in
addressable core; this routine makes them addressable
temporarily.

- (1d) OSEobjword Outputs a single word of code to the object file. This would

be too small a unit of output if the compiler had to deal with
different loader formats for such things as fixups, relocatable
segments, and overlay structures, but we have avoided those
by writing our own loader. OSEobjword is a null routine in
the TOPS-10 version.

A "top level”. This opens'varlous standard channels for 1/0, performs other
system-dependent initializations (e.g. initializing the symbolic debugging system),
and calls the system-independent compiler. In load-and-go systems, this top level

" “might start the user’s program when the system-independent compiler had

&Y

finished. (Alternatively, this might be more conveniently left to the operating
system itseif.) The current HYDRA QOSE top level also includes

(2a) A routine to handle aborted compilations. The system-independent compiler
. may find itself unable o continue due to such things as internal errors, lack
of core, or 1/0 failures; in such cases it returns to its caller, with a resuit

" value indicating the cause of failure.

(2b) Routines to initialize the setlings of various compilation options, based on
information supplied by the user to the operating system and passed by the
operating system to the OSE.

(2¢c) A routine to clear out a workspace in core for the compiler; this initialization
must be in the OSE, because differant versions may have completely
different arrangements in memory of the compiler’s code, workspace, and
internal control stack.

A sef of global variables, which serve as an additional means of communication
between the compiler and the OSE. They are:

(3a) GBLerrs Count of ordinary compilation errors.

(3b) GBLwarns Count of "mild" compilation errors--those which do not
‘ prevent the compiler from generating code.

(3c) GBLfreelo Points to the start of the compiler’s workspace.

(3d) GBLfreehi Points o the end of the compiler’s workspace.

(3e) GBLprogstart An indication of the starting address of the compiled program.
(3f) GBLpragflags The area (currently a single word) in which all the compilation
option settings are kept.
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4, Conclusions i

There is a natural conflict between, on the one hand, the universal language design
goal of portability and, on the other hand, one of the goals of system implementation
languages {SIL’s) in particular, namely that the programmer should be able to make use
of all the facilities of the hardware, such as unusual instructions. The designers of
PL/360[6] have resolved this conflict by sacrificing portability altogether. The
designers of MARY[7] describe 2 subset of the language, "safe MARY", and a set of
features which extend it to "unsafe MARY"; programs writlen entirely in the subset are
guaranteed to be portable from one computer to another. The compiler can enforce
the restriction to the subset, if the programmer desires. The approach taken by BLISS
is not quite so strict as this. The designers regarded the various dialects of BLISS as
“a class of languages thal are similar in philosophy and that mirror a similar concern,
for the important aspects of systems programming, but each of which is tailored to its .
host machine[31." '

Usually the requirements of portabiiity cannot be ignored. The more successful SlL’s
are bound to be implemented on more than one kind of computer, and for all but the
lowest-level, most hardware-dependent programs (device handlers, diagnostics, and so
forth) it will always be atiractive to copy a program already written, even - from
another computer, rather than to write a new program from scratch. Therefore it is
useful to consider what aspects of BLISS we found helpful in constructing a portable
program, and what aspects were useless or even harmful.

It is evident that our principal tools, namely the REQUIRE feature and the practice of
keeping the two libraries in separate groups of files, are extremely powerful; they
could be used, and were used, as a "last resort” in the soiution of portability problems,
‘when there was no way to avoid writing two different {machine-dependent} versions
of some routine or group of routines. The effectiveness of our technigues is therefore
judged by the extent to which we had to use the "last resort”, i.e. by the size of the
libraries. Indirectly we also judge the suitability of BLISS for writing portable
programs by this criterion. ' :

In this respect the STRUCTURE definition facility has been outstandingly successful,
The string data-type is an example of what has been done with this. Strings are
represented in completely different ways on the two machines: packed 5 characters
to a word on the PDP-10, aligned on byte (haif word) boundaries on the PDP-11. But
by the use of the CHARVECT structure, together with a small set of operations based
on the BLISS-10 "special functions” SCANN, REPLACEI etc, we have made string
manipulation completely uniform, so that no library routines whatever had to be
written for it. Perhaps an even more striking example is that of the structures .
'PBLOCK and OBLOCK, the standard structures onto which pointers to blocks of packed
data are mapped. These did not even have to be defined in SYSPRM.REQ, and thanks
to the macros RH, LH, WORDF, ADDRF, and SPCF, the definitions of fields in the various
types of blocks need not be placed in the machine-dependent REQUIRE file either.

The LINKAGE definition facility should also be mentipned aithough we have so far made
little use of it. By defining a linkage, such as REGO, one imposes special calling



conventions (e.g. special locations for actual parameters) on all routines which are
déclared with that linkage. It is particularly well designed for portability, in the
foliowing respects: '

- Code which makes use of LINKAGE definitions and is correct is guaranteed to
- be correct when the use of special linkages is removed.

- The use of special linkages is particularly easy to remove. That is, the “fake
definitions” which one must put in one version, corresponding to the linkage
definitions and uses of another version, are extremely simple. The definition of
REGO in the BLISS-10 version, our only example, is a null macro.

Two features of BLISS which we- had to essentially ignore (except in the construction
of libraries) were the ability to descend into machine code (the MACHOP feature of
BLISS-10, the OPCODE feature of BLISS-11) and the ability to force tocal variables to
be allocated to the machine’s fast registers (the REGISTER declaration). It'ts worth
asking why we could not make use of the second of these.

The alternative to the REGISTER declaration, in bolh versions of BLISS, is the LOCAL
declaration. The choice between these two alternatives is not quite the same in
BLISS-10 as it is in BLISS-11. In the former, LOCAL variables are always allocated on
the control stack, but in the code that is generated, copies of the variables are often
put in registers to allow easier access to them. In the latter, any LOCAL variable may
be allocated either to a register or to a iocation on the stack, depending on the whim
of the compiler, which attempis to find ‘an optimal allocation. In both cases, the
usefulness of declaring a variable as REGISTER instead of LOCAL in order to make
frequent accesses to it less expensive is clouded or even nullified by the actions of
the compiler. Thus REGISTER declarations. are primarily useful only when they are
necessary, e.g. in conjunction with use of the MACHOP (OPCODE) feature.

This paper has not covered iwo aspects of the question of portability which may be of
general interest. The first of these is portability between really different languages.
Aithough a version of the compiler has been produced principally by transcribing the
BLISS source code into another (unrelated) higher-level language (PASCAL), we were
not sufficiently familiar with that effort to discuss the questions raised by it in this
paper.

The second of these is portability of the compiler to instailations where BLISS
compilers are not available. Since the BLISS-11 compiler produces assemblable PDP-
11 code, it is possible to export the PDP-11 version of the compiler in the form of a
set of assemblable files. But this leaves little room for the user of lthe system to make
local modifications to it, such as additions of new language features, or modifications to
the compiier’s pre-initialized symbol tables; it is difficult or impossibie in most cases to
follow the assembly code produced by the BLISS-11 compiler, since it is, after all,
compietely uncommented and unformatled, and labels in the assembly code do not
correspond in general -fo labels in the BLISS-11 source code. We have not yet
attacked the problems raised by the general unavailability of BLISS-11 compilers at
user sites, and so we postpone the discussion of them to future articles.
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Apbendix

The following files are included here in their entirety:

B1BPRM.REQ
B11PRM.REQ
COMMON. REQ

SYSDEP. MAC
SIGENB. MAC

AB8510.818
AB8S11.811

MDSTRC.REQ

LEXAN .BLI:

SRTABS.BLI

PDP10 version of SYSPRM.REQ
PDP11 version of SYSPRM.REQ
REQUIRE file used by every module in the compiler

supporf routines for BLISS-10 SIGNAL/ENABLE
support routines for BLISS-11 SIGNAL/ENABLE

heart of the TOPS-10 OSE
heart of the HYDRA OSE

typical REQUIRE file
representative code module
representative use of the DATAAREA macros
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| BiOPRH.RERQ (must be copiad to SYS#RN.REQ)
}

I Copyright 1977 P. Hibbard and P. Knuaven
! Pittshurgh, Pennsyivania

! System-depondant declarations for the Biiss L8 version.

16 bilocks

bind :
Qadrinc = 1, ! Increment from word address to noxt word address
Qadrsiz = 18, | Number of bits in an addross value (pointar)
Qchsurd = 5, I Numbor of characters por word :
Ohfsiz = 18, { Numbor of hite per half-nord
Qhtab = 1, ! True i{f horizontal tabs way beo sent to output dcvtcu
Qepara = 35, | Must be 3 or Qurdsiz-i
Qurdsiz » 36; | Humber of hits por word

! : , :
! Macros to suppiy actual namos ot the Dporating System Environmont
I routinos and globais.

! ' :

macro
GBLorro = ?.erre §,
GBLuarnm = ?.darne $,
GBLpragflags = ?.pragf $,%
GBLproyntart = 7.proge §,
GBL{roohi = ?.frech $, ]
GBLiroeio = ?.freal §, !
OSEsrechar = 7.5RCch §,
0SElstline a 7.LSTii 8,
DSEob jriord = 7.08.n0 §, 5
OSEarrmey = ?.Errma $

' |

1

t Macres to smooth over ths difierencas in the Bliss~10 syntax ant
! the Bliss-ll syntax.
! 1
macre  signal (e}= !
begin external ?.5IGRL; i
(.Freg-1)<8,36>+7,5IGNL<B, 0>}
return @
and §,
enablex

locat ?.Frameld];
axtarnal ?,ENABL,Sigval,Sigrog;
Vreg « (?.Frame-1}<0,08>;
?.EHRBL O

it .Vreg eqi B

' then B

alse sxithlock seisct .Sugva{ of
neet $,

eibanon

register RIS]; ! Forces all deciarable regs io be preserved.
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DSKB:B16PRN.REQIL150NLE8) eCHU-.167 21-Feb-~77 13:21 18 blocks

Othornisa: signal(.Sigval)

tesn §,
enabontds .
Sigreg-n(.Sigreg-2) §,
enabieaven ! The progranmer i cautionod against
ensbend; leave $, ! using enablpave or enabroturn to
-enabroturnn ! exit more than ono levet of EHRBLEG
enabontd; return $, 1 blccks; an axtra enabend is required
! for oach level.
byte =S,
quoted = §,
uplit - = plit §,

unpneg = 1ist §,
stacklocal = local $,
Regl = $,

maxi (A, B} = (if (A) geqg (B) then (A) eixe (B)) S,
mini(A,B) = (1§ (A) leg (B} then (R) eise (B)) %,
issu = iss $, legu = leq §,
eqlu = eql $, nequ = neq §,
gegqu o gey $, gtru » gtr $,

rebindit (N,V} =
bind XXXtop = V;
undaclare Nj
bind N = XXXimp;
undaciaro XXXtmp S,

Handy macre in Bliss-10

10¢(x) = xS,

Croate pointer which connlsts of tho addroos OR’d with the
Ouparn bit., This cannnt ko deno in A stralghtioruard way
tdun to a Biiss-18 buy.

SpcPtrix) = (x)<32,0> §,

Choap non-zarp value

nonzed = .Sreg §,

Sono attempts at solving the prebiom of doclaring data in a
machine«indopondent, languago-indopendont way,

Major obstacles to beo surnountod:
GLOBAL RIKMs to symbels are illegal In Bliss-18;
Bliss-18 does not have initiatized MiNsg or GLODALE;
Bliss-1l does not have MRHIES, INDEXES;
Bliss-10 does not have iteratad or recursive macros.

globaldata(strc,nn,s7) = bind stre I0{(Q0Q)nnisz)=plit(nm globafly names §,

dataareain} = bind Vector IDCQO0IN = plit( n globally nanes §,
dataand = ) §, .,

gbinaneinane,d) = name globally names d §,

~

N
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gbindex(nane,d) = nans gichally Indoxes d $,
| locnane{nane,d) = nane. nanes o 3, '
‘ jocndemi{nane,d} = nawe Indoxes d¢ $,
| datatd} = d §,

g!bﬁnne(x) = x globally nancs $,
! glbbind(x,v) = sultiches optimize §,
'
! Support for machino-indopondont scan and roplace cporations
! See DL1IPRH.RED for more explanation.
| I : .
(x)<29,7> S,

Nptriochars{x} =
Nptrtohytas(x) = (x)<28,8> §,
Ipirtochars(x) = (x)<36,7> §,
Ipirtobytes(x) = (x)«<36,8> §,
Ntolptr (x) - (x) 8§,
ItoMptr{x) - () $,
Iptrnde(x} = (()-1) %,

| .
! Perform zero and move oporations in boGt wachino-dopondant Way.
|
Zorocor{start,cntl=

bogin machop BLT=#251;

rogister Rj

Reletart)+); R<l8,18>«(start);

start-8;

BLY (R, (start)+{(ent)-1));

novalua

end $,

Hevecor (s,d,cnt)= -
begin wachop BLT=#251;
register Ry )
Re(d); Rel8, 18>«(5);
BLT(R, (dh+{(ent)=1)};
novalue
end §;

!
! Sone structuras.
1
structura Dytavectil) = [(1+3)/6) (.Bytevect+.1/4)<28-8sL.1 and 3),8>;
structure CharvoetEI1 = [(1+4)/5) (. Charvect+.1/6)<28-72(,1 mod 5),7»)
structure Hivect {1} = [(1+1)/72) (14 .1 then {.Hfvect+, 1/2)<18, 18>

’ eise {.Hivects.1/2)<8,18>}y

19 blocks

structurs Hétablall,J,P,8) = [(1413/2) (f .1+.J then (Hitables (. 14,00 /72)<18+.P, . 8>
wise CHitables (. 14.J3/2)<B+.P,.85);

! .
! ENI OF D1BPRH.REQ
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{ BLIPRM.REQ  (must be copied to SYSPRM.REQ)
!

!_Copgright 1977 P. Hibkard and P. Knusven
t Pittsburgh, Ponnrylvania

.

! Syutem-dopondont doclaratione tor tho Blise 11 version.

bind
Qadrine = 2, ! Incromont from word addross to noxt word address
Qadreiz = 1§, i Numbor of bits in an adirecs value (pointer)
Qcheurd = 2, ! Number of characters por word
Qhtsiz = 8, 1 Humboar of hits par hati-word
Ghtab = 8, ! True i4f horizeptal tabs may bo sant to output device
Qspare = @, P Hust be 0 or Ourgsiz.l
Quriciz = 16 |

Nuwber of bits por word

! Macros to supply actual nawes of the Operati

! routines and gfobals.
!

g System Environmant

rm—— ———— -

macro
GBiLarre = SErrs §,
GBLyarns = SWarns &,
GBLfronlo = $Freaio §,
GBLfraohi = $Frsohi §,
GBLprogstart = $Progst §,
GBLpragt lags = SPragfl $, ;
: 05Esrecchar = $SRCchar §,
' 0SEistline = SL5Tline $, !
. OSEobjword = $0DJuord $, }
0SEerrnsg = SErrmsg §;

1

! Hacros to smooth over tha differences in the Bliss-19 syntax and

! the Bliss-1) syntax.

I

macro  enabond e §,
enrhigave = leave §,
ensbreturn = raturn §,
quoted = Squote Squote S,
maxi(R,B) = ({AY max (B}) 8,
wini(R,B) = ({A) min (B}) 3,
semicolon = ; §,
rebindit(N,V) = rebind N = V §,

} Croste peinter connizting of addross OR'd with the Qspare bit,

SpePtri(x) = (x) + 1 8,

! Chonp non-.zero valub.

nonzed s .PC §,

™~
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v e v tam e e e

Sone attempts at solving the probiem of doclaring data in a
machino~indopondont, languago-indopondont way.
Hajor obstacles to bo surnounted: : '
‘GLOBNL RINDs to sywbels aro {llegal In Bliss-18;
Bligs-18 doos not have initialized OHHs or GLODALE;
Bliss~11 doss not have HANES, INDERES;
Rlias=19 doos not have jterated or rocursive macros,
Hacros whopo nanos bogin with § (SHakdata, $Setupdata, $S5tripparens,
' $Setupbinds) are net intended to be used outside BLIPRH.REQ .

globaldata(sire,nm,g2) = giobal bind stre malsz) = uplitl $,
dataareainane! s SHakdatainawe, $, '
dataand = ) §,
gbinanainame) ) =
. $quote? Snamebind, globa!, name, SLength-1, (SRemaining) §,
gbindarinanal [] = .
' Squote2 $indxbind, global, name, $Length-1, (SRemaining) $,
locnane (nana) [} =

$quote2 Snamebind,
locndex{named [] =

$Squote? Sindxbind, , name, SlLength-1, (SRemaining! §,
‘datall =

Squote? Snobind, ’ , SLength , (SRemaining} $,

, nawe, $Length-1, (3Remaining) ¥,

sHakdata(nanel 1) =
external nane;
bind SHane (* . NAHE.?) = name, SHame(’.INDEK.') = B
$Setuphindr (SRanatning)y
undociare  nane,SNane (' NAIE,'), SName (', INDEX.?)y
giobal hind nane = plit $Seiupdata(3Ramaining) §,

Squote2 = quoted guoted guoted 3,

Shamabind{nane) = bind nano = SHame (' .NAUE.') + 23SName(’.INDEX.') $,

Sindebind{npne) = bind nano = $Namn('.INDEX.') %,

Snobind{nane) = suitchos optimiza %,
$Sotupdntialbni, gbl, nane, fen, 1ist) = $Stripparons tist §,
$Stripparons{] = SRemaining ¥,
$Setupbtindnlbnd, ybl,nono, lon, [i21) =

ghl hndinann); .
robind SNamo(’,INDEX.') = SNamo(’,INDEK.’)+len §,

gibnanoin) = §,
glibbind{x,v) = global bind x = v §,

Support {for machino-indepondont scan antt roplace oporations

Tho goal is to have efficient character/byts scanning oporationt
which ara machino independont., Bliss-18 providos scan and roplace
oporators which ailow the progranwer to porform POP-10 byta instructions
and thun aro relatively efficient, An afficiont method of scanning on
tha POP~11 Is through tho une of auto-incromont addrossing modes in
byte instructiens. Thun, an obvious approach to reaching tha goal is
to provido Biise-11 scan and roplace macros which cause the gonaration of
byte instructiens With auto-increnent oporands, The major difficulty
in Iimplementing thiz sclution is that the POP-18 pointer-incrementing
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Instructions porform the Inerenont betoro a felch or stors, white the pOP-11
instructions increoment afterwards. This difficulty is overcome by fercing
the progranmer 1o pay. spucial attention to the way in which pointers are
initiatized and used.

. Pointers may be ons of two varieties, I-pointer or H-pointer.
N-pointers aiways refer to a particular byte until an incp is performed.
1-pointers increment betore sach mccess, f.e. after an Access an
J-pointer rofers to the byte accessed. The rules for using these

kinds of pointers may bo Etated by consistently substituting N or 1

for X in the fo!loning paragraph.

1
!
!
!
I
!
!
!
!
1
!
!
1 X-pointers must b initialized by assigning a value yislded by an

t X¥ptrto... operator, Al operations on an X-pointer must be an inecp,

! X-operation (i.e. scanX, roplaceX or copykl} er the appropriate convorsion
! operator.

I

]

!

!

f

'

!

!

!

!

i

f

!

An I-pointer veluc may be convertad to an H-pointer valuo by using
ITtoNptr. The nou N-pointer rafers to the byte last accessed by the
I-pointer. Similarly, Ntolptr may bo usod to croate an [-pointer from
an N-pointor. The now I-psinter rofors to the sane byte as the N-pointer,
Hownver, sinea enly l-oporntilons aro pormissible that byte Is not
accossihie via the I-pointar.

Iptrndx(n} is usod in conjunction uith the Bytovect and Charvect
structurcs. HWhon usod as the attus! parameter in a Bytovect or Charvect
structure accoss, i1 producos an l-pointer which uill access the n-th
byte or charactor In the first l-oporation in which H is used.

incp{ptr)

{ptr)e. (ptrr+l ) §,
scand (ptr} L lptr))<0,8> ) %,
roplacal(ptr,x} Giptr))<d,8oeix) ) 3,

roplacol (ptr,x)
copyML(ipt,opt)
copylllipt,opt)

(

(

(

C Giptr))ed, Brelxly inepliptr))y ) 3,
¢ roplacol (lopt),scani((ipt))) ) §,
{
]
®
%

replacel {{opt),scanM{(ipt)r); incpllipt)); } 8,

Nptrtocharoix) = x §,
Nptriohytes{x) = x 8,
Iptrtocharsin) = 2 §,
Iptrtobytesix) = x §,
ItoNptr () = ((x}=1) §,
Ntolptr(x} = ((x)+l) 3,
Iptrndy(x) = x$,

| Perform zero and move operations {n boet machine-dependent way.
!
2arocor{adr,cnt)=

begin

registar Ptr;

opecoda CLR;

Ptre(adr)+ (ent)22;

while .Ptr gtiru (adr) do

CLRt&-Ptr),
novaiua
end §, :

Hoveeord{s,d,cntd)a
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begin register Sre,Osty

opcode KOV,

Srces; Doted;

doecr 1 from (ent)-1 to B do
HDV(8+Src,&+Dst);

novalue '

end $;

i

! Some siructures.

!

structure

Bytavect(I) = [I) (.8ytavocts+.1)<8,8»,

Charvoct (1) = {I] (.Charvocts+.])<B,8»,

Hiveelll} = {1) (Hfvect+.1)<0,85, :

Hftabletl,J,P,51 = [1) (.Hftabie+.I4.0)<.P,.5>;
|

|
-1 Some Ifinkagos.
y o
tinkago
Reyd » Biiss(register=0)y

1
+
'

!
! END OF B11PRH.REQ
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! COunoH. REQ
!

1 Copyright 1877
|

P. Hibbard and P, Knuoven
Piitghurgh, Pannuylvania

! Common definitions included in svery moduie.

! Targaot machine paraneters

bind
Xbase
Ybaze

"
(-]
-

Zadrine
Zehsurd
Zhisiz
Z2spara
2urdsiz

ZReizNakad
2RsizLERbnseR
ZRsizlfibane
ZRuizlBtop
Reizlroered
ZRiypGonbiock
ZReiz0esctrip

! Usetul) xeynords

macro
thit
aiil
allalse

axitl
novalue
bool (e)

H

=
—
@
o
=]
-]
=3

a then it §,
= glse if 3, 1
u aluays §, | To bo used iika "T" in a Lisp COND.
ropont = while 1 do §, i
= leave L with §,
= .Vroy §,
= if (o) thon irue $,

Increnent {rom word address to next sord address
Characters por word

Bitx per half-word

Yaluo to add 1o mate an ‘illegal sord addross
Bits per word

2,

7,

16,

da (11 ZRnIEanaﬁ oiff 1 ihen 21,

2' ) \\
74,

LH

i
'
4
1
1
i

times3(x) = (22lx)+00)) $,
modulo{L,R) = (H ((R) and -(R)) eql (R)

divide(L,R) = (

t
L}
i
]

hen (L) and (R)-1

Ise (L} mod (R)) 8,

f (R} eql 1 than (L}

1id (R) agl 2 then (LIT{-1}

elit (R) ogi 4 thon LITI-2)

Isa (LY/(R)}) §,

Mery(str) = Nptrtocharnlupiit asciz str) §,
commont = suitchow optimize; $;

I Sene structures

structure Bitvect[P,5]

structurae Phlect(1,P,5]
structurno Obloex(1,P,5)
structura Constbv(l,J,K]}

= (.Bitvect) <.P,.5»;

= (@.Phlock+Qadrines. 11<.P,. .55

= (@,0block+ladrines(, I-1)}<.P, [S>;
= (}{ .Kagl @
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! More u

bind

Constbv

| Macros

macro

| Fatal

bind

| Intert

axtarnai

Bitvect

Regd
Ragl
Reyt
! Fiald

macro

DSKB: CONNMON. REQCL158ALE8) eCHU-10M 13-Jul-77 12:14 18 blocks

then .Constbvt(-,1) and 1t.J-1 .
slse .Conetbvi(-.J) and 11.K=1)" <8,8»;

soful dofinitions T~

true e l,

false a0,

zad = B,

Hinusl = -},

HTab = 211,

LF = #12,

FF = Fi4,

tR = K15,

EOFchar = #208,

SRPLetksize = 128, ! Semantic/Syntax stack size
Cbufsizan 132 | Standard chrracter buffer size
usetul in field dofinitions

ZRH = 0,Zhisiz §,

Z2LH = Zhisiz,Zhisiz 8,

RH = B,Qhisizs,

LH = Qlhtstz,Qhfsizs,

Hardt = 0,0urdsiz S,

Rddrt = 0,Qpdroiz §,

Spet = QOspnre,l §,

Cirsparoix) = (x) and not [10spare §,
chfworde (Lo, Hi) = ((HiYt2hisiz or (Lo}) 3,
Hfwords (Lo, Hi) = ((Hi)tdhisiz or (Lo}) §;

arror codon

FatNogpaco = =1,
FatBufovitl a =2,
FatUser x =3

aco to Oporating Syntem Environwent (0SE}

GBLorrs, GBLuerns,
GBLfroalo, GBlLfreshi,
GBLprogstart,
GBLpragtiays,

USEsrechar,
0SCistilne,
0SEob juord,
O05Eorrnsy;

detinitions for GBLpragflags

Prgstrop = RH §, -
Prgiist s lhisiz+8,1 8,
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Pryobj = Ohfsiz+l,1 %,

: Prywarn a OQhisiz+2,1 S,

! Prgmach = Qhtgiz+3,1 8,

! Prgnanntad = Qhfsiz+4,l §,

C Prgnoghost = Ohisiz+5,1 $;

!
! END OF CONNOM. REQ
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; SYSDEP.HAC
.

t Copyright 1977 P. Hibbard and P, Knuoven
$ Pittsburgh, Pomnsylvania

TITLE SYSDEP RLGOLEB SYSTEH DEPENDENY AACHINE LANGURGE ROUTINES
THOSEG

JODRER=n 126
LOE JOBREW
XHO 0,RENADR ~ ™~

JOBhinnkl

LOC JOBsl
JFCL 3 NOP FOR SIX12 UUD'S

RELOC 460000

3 COMPILER CORRTRANTS
- LSTCHNanl j LISTING CHANMEL

-

s+ COLLI DEFINITIONS E
RESET==8
EXIT=nl2 !

CODE EXECUTED HHEN HCHIITOR "REEWTER"™ CONNAIND IS GIVEW

‘ .
RENADR: CLOSE  LSTCHN,B ; CLOSE LISTING FILE QN REENTRY
CALLI  @,RESET ; DO NOT WRITE; OTHER FILES

CALLI  8,EXIT s GO RHAY '

1
i
}

s+ BLISS 18 SPECIRL REGISTERS

$5==08 3 SREG: STRCK PODINTER REGISTER
$F=a2 3 FREG: POINTS YO CURRERY INVOEATION BLOCK
$V==3 -3 VREG: VALUL REGISTER

DETECT FLORTING-POINT QVERFLOM

1

§

FLTOVF:: :
SETO sV,
JEQV 42
SETZ sV,
POPJ $5,

+ ENGBLE FRAUE FORNAT

; FRANC+0: POINTER TO ENAGLL CODE
FRAHE+1: POINTER TO PREVIOUS FRANE+3
FRANE+2: SAVED FRES

FRANE+3: SAVED SREG

wr ws we @
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ROUTINE TG SET UP ENRBLE FRANE

3
1
; INPUTS
5 VREG - PDINTER TO NEW 4-WORD FRRNE-1
? ) L]
; OUTPUTS
; SIGREG - POINTER TO FRRNE.3
s VREG - ZERO
3
LENARL::
EXCH 85,1
PUSH sV, 0t}
PUSH $V,SIGREG
PUSH sV, SF
PUSH sv,1
508 acsv)
HOVEW  SV,SIGREG
SETZ sV,
EXCH $5,1
PoOPJ ss,

ROUTINE TO PERFORH R SiGHAL

INPUTS
VREG - SIGHSLLED VALUL

3

3

;

'

;

; OUTPUTS
{  SIGVAL - SIGNALLED VALUE

y  SIGREG - RESTORED TO POINT TO PREVIOUS FRAIE

y  VREG - NOH-ZERQ

;  RETURNS TO MOST RECENT (DYNANICALLY) ENABLE DECLARATION
}

SIGHLs

22-Feb-77 15:44 5 blocks

HOVCH
HovE
POP
POP
POP
POP.)

sV, S16VAL
$V,SIGREG
sV, 35
sV, SF
$V,S1GREG
sV,

; INITIAL ENARLE CODE

ENABD:  CALLI

1,EXIT

¢+ INITIAL ENRBLE FRANE

FRANEDR: EXP

RELQC

ENARD, FRANEQ+3, @, O '

]

; VARIARLES USED BY SIGHAL/ENARLE ROUTINES

SigGvnLl::
SIGREG::

END

FRANED+3

8 3 SIGNALLED VALUE
; PDINTS TO TOP OF STACK OF ENROLE FRANES
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W e e wd we wa

We we we Wwe me wr We ten s Ve wh we W Ve W WS We W W e W

Flle: SIGENB.H11INB18HY37}

This wWork Has supporisd by the Ndvancod Ronrgrrch
Projocts Ryoncy of the Office of tho Secrotary of
Defense (FA4520-73-C-8874) and im nmonitorod by the
Air Forco Dffice of Scisntitic Rasmarch.

.TITLE SIGENB
+CSECT SIGE.C

The BLISS5-11 out of line routines to handie SICNAL’s and
ENRELE frane creation.

11-Nov-73 P. Knuaveon

26-Jul-76 P. Karlton - changn to location ot
SIGREG and SIGVAL to be SAVREG and
SAVVAL am in STKPRG.REQINB1IHYS?)
Commentad put LEVQ and EXIT aiso.

The dynanically nestad occurrencos of ENABLE declarations
arg rocorded in the LIFC ENRDLE mtack. This is implenented
as A linked list of 3-word stack irames. The current itop of
the stack is pointed to by .SIGREG. An EWRALE {frane is
created sach 1ima an ENASLE doclaration iz “exacuted”.

It looks like the folloming:

Offset Contents

8 Pointar 1o most rocont provious frame
2 ~ Yalua of SP for tho EWADLE body
& Pointer 1o tha ENRIDLE body

.GLOBL SS]GNL,*S]GHI
.GLOBL SENABL
.GLOBL SIGVAL,SICGREC

RE=7%0

SP=76

PC=%7

3 Calling Soquance
s MOV E,RB

§ JHP SSIGNL

H
SS5ICGNL: HOV R8,SIGVAL
S$S5IGN1: MOV SIGREG,R@

i
3
’
H
}
H

hov (R®)+,SIGREG
HOV (RO) +, 5P
Hov (R@)+, PC

Calling Sequonce
HOV ZneB,R0
JSR PC, SENRBL
+HORD L2-L1
L1:
«+. EHABLE hody ...

5 blocks
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; L2:
3
} whera n is 2 plus the ofiss! into the stack ot tha
H space raserved for tha irans
H
SENRDBL: ADD 5P,RO
Hav {(SP), (R®
ROD #2, (RBY
MoV a8(5P), (57)
AND {R@), (5P

nOV  SP,-(RB)
ADD 2, (RO)

WOV - SIGREG,-(R8)
MoV R8,S1GREG
RTS PC

sSEXIT: HALT

;
;SLEVO: .WORD 9,8, SEXIT

SIGREG 278 ; SAVREG addross
SIGVAL = 272 ; SAVVAL addross

.END
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! AGB518.B16G

! Cﬁpgrlghl 1977
!

module RGASLIO(Etack(108D)) =

begin
!
!
!
!

PDP-11 RLGOL GBS Cross-conpiler for PDP-10

P. Hibherd and P. Knugven
_ Pitishurgh, Ponnsyivania

switches nolisty
requira BLOPRN.REQ;
require COMNON. RED;
require 10MRCS.REQ;

switlcher iist;

untiec! aro

forunrd
I
!

bind

oM

05Elstline,
05torrmsg,
GSEob juord,
0SEsrcchar;

Initchnt,
Ini{FDB,
Ciwdmsg,
Cvtiile,
Reset,
Gotbuf,
Liupntr,
Gotomd,
Parmsy,
Initchne,
Punt,
Pago,
Lread;

FatCmdlony = FatUser-8,
L5Tlinesperpage = 58

LSThesdpy,
tS5Tpaga,
LSTcount;

Hachnp Calil » #47;

* bind

Crlim = Nsg(*2HPJ"),

Spcem = Mey(? *),

Errn = Neg(*Command orror’),
- PPHw = Neg(’Invatid PPN’);

bind

3-0ct-77 02:48 26 biocks
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‘axternal

oMn

Bitvact

bind

]
! Namas
!

macro

bind

‘\

DS)B: AEB5LA, B1BILL50NL68] eCHU-LOA

Haxbué
10bufi

= #2083,
= beflaxbuf)

Butters,
Closa,
Date,
Dayefwook,
Entar,
Filescan,
Lookup,
Opon,
Pdate,
Ptime,
Purgeout,
Raad,
Writemsg;

10butf {I0bufl],

10buip,

Srcbutp,

Groptem,

FDBIE),

Extseen,

Chni;

Devicea = FOR(O},
Filename = FOBUIT,
Extenrion = FNRIL2},
PrtiDate = FOD{3},
PPR = FOB{4),
LkupBix = FODBI1),
NtrBik = FOBIL1);
of fialds

Specd " = 0,1 3,
TTYd = 1,18,
Binio = 18,1 %,
Inpio = 19,1 $;
Cmichn = -2,

* Cmochn = =},
Binchn = B,
Lstehn = 1,
Sreehn = 2,

Hichn = Srcchng

| Protection, Time, Date

in werds in the

-

Chnistat block

\
3-0ct-77 02:40 30 blocks

Trun if channel has boon corroctly initialized

True i{ dovices on channal

is a TTY

True if channol is for binary 1/0,

False if tor ASCII

Trua i{ channal is for input,

Falsa if for output

'~
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structure BufhdveclI) = [33I3 (.Bufhdvecsds.I};
structurs Block (I, P,51 = [IsQadrincl (LBlockeladrince.l)<.P,.55;

own Dufhdvee Bufhdltichnell;
oun Dlock ChnistatlHichnell;

structure ChnatatwdiP,8] = (Chnistat+..Chnatatudd<.P,.55;

map Chnutatud Chnlj | g0 that .Chnl{Specd] mesns .Chnistat[.Chnl,Specd]
bind Vector InitstatlHichnel) = piitl

Hfuwords(0,1),

Hfwords(a, 8},

Hiwords (0 2));

macrn Iniichnt(chan blk) =
bagin

I blk 18 aluays FBB
Chniw(chan)y
Liupntr() '
end$;

macrn InitF0B{dav, file,sxt) =
begin
Davicos~dov;
Filenamar{ile; .
Extansionraxt} -
PrTiData-PPN.0; ™~
ondS;

comment ! Cvifila ‘ ".:

Function: sat up a character string, to bo uﬁtput by the caller,
that doscribes a file (davice, name, extengion}.
[}
I
Locals .
Hsgbuf - space to hold the siring !
Ostp -~ a byta pointer to the string
FOB - tha block holding tha information about the file
Output :
VALUE - byte pointer to the 1st character ot the string

I L

routine Cvtfile =
bogin
_uun Hegbuf {47, Dslp, ]

i

Eomnent I Cvtsix(N)

' ‘

| Function:t eonvort a SIXBIT string to ASCLI and append tt to
I tha current string (BSTP),
|
|
i

]

Inputs
N - word containing the SIXBIT string



PAGE 1-4 DSKBIAGESLS, LA (L 150ALEA) CHYU-10R 3-0ct-77 82148 38 blocks

routine Cvigix(N) =
begin
local Srcp;
SrepeladB, B
decr I from 5 to 8 do
it scani(Srcp) eql B

then oxitioop

else replacoillstp,scann{Srcp) +#40};
novatua
endy

Dstpelptrtochars (Mrgbuf)

Cvtsix (.Davice);

Roplacwi (Dstp,": ")}
Cvisix(.Filanana);

Ropliacei {Dstp,™. ")

Cvtsix(,Extanrion and #777777t0hfsiz);
Roptacei (Dstp, D)y

Nptrtochars (Msgbuf)

onds

commont | Cmdmsg(Stp)
!

{ Function: output a messago to the usor’s terminal, snding
t  with CRLF, uslng TTCALL's.

Inputs

Str - pointer to a Wword whoce high byts.begins the
string to bo output,

routino Chtinsy(Str} =
begin
Hritemsg(Cmachn,.5tr)y
Hritemsg(Cwochn,Criiml);
Purgoout {Cmochn) §
novalue '
end;

commant ! Reset
}

P Functien: do a RESET UU0, and reinitialize tha Chnintat words
!
routine Raset =

begin

map Vector Chnistat;

10butps+-10buff<B,0>;

Hovecor{Initstat,Chnistat,Hichnel);

Callito,a;

novailue

end;

comment | Gethuf
!

! Funetion: allocate space for [/0 buifers for a given channel, ~



'
b

PRGE 1-5 DSKB:AGB510. BLO(LLSORLGE] eCHU-10R 3-0ct-77 82:48 38 blocks

!
|
!
'
]
!
!
!
|
1
1
!

Inputs

calling the BLILIB routino BUFFERS.
' i
thl = a channfri numbor, botwoen Cmichn nnd Hichn incluslve

Jobutf(Jobutil - a largo biock of space from which all 1/0 butfers are taken
lobufp - a pointar to the beginning of unuwed space in lobuft

I Dutputs
. lobutp ~ updated

VALUE ~ Trug i{ bufier space was allocated,
falze if soma error MAR encountered

routing Gothuf =

bogin
local Slze;
if .Chni aql Srechn thon Srcbufpn.lﬂbufp,
Sizer22(2+Butfars(.Chn!, 0, .Chnl{Inpiol 8 };
it .I0bufps.S5ize lag IObuff[lﬂbufl](ﬂ 8> then
bogin
Buifcrs(.Chnl,Z,.thnlllnpuol,.lubufp);
10bufpe. I0bufpe.Size;
Trua
end
andy

comment ! Lkupntr

Function: initialize a channel for 1/0 as indicated

Inputs

Chnt - tha channet nunbor
FOB - a block containing all necessary information about the
currant channal, except_that containad in
ChniotatiHichn! -~ a vecior of Words, ono for oach channni, each
of which contains & tew bits of Information about
tha chamnal.

Qutputs
_ VALUE - True if initialtzation succeeds, false otharnise

routineg Ltupntr =

.

hegin
macro Dovchr{dwn) = (register 00; OQw-dvnwg calli(QQ,#6))S;
macre Binarynt = 12,1 8, | Namos of fields in the DEVCHR rosult word

Asclini = 1,1 $,

TTYdevi = 21,1 §;
bind Binarymode = 214, Ascilinomodo = 13
hind L1SD = #25627, L1S0AL71 = #2562781B165;
rogister Bitvect R;

if not .Chn! (Specd] ! Is channal airoady in use?
thif (ReDovchr (. Dovico)) nog O ! Dooe dovica axist?
thit (if .ChnilBiniol ! Can dovice do 1/0 ot specified type?

then .RIBinarynt)
eise ,R{RRciinil)

thif Openi.Chnl, ! Doas OPEH UUD succeod?
I+ .ChnitBiniol
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thon Binarywode
else Ascilinemodo,
.Device,
11 .Chnl{Inpiol
then Bufhd(,Chnil<8, &
sise Bufhdi.Chnll <@, U>Tnhfslz)

thi{ Getbuf{) neq @ | Can bufiers be gotten?
thit (if .ChnilInpiol ! Does LODKUP or ENTER UUD succeed?
then bogin
local SavPPHN;
SavPPN«-.PPN;

if Lookup{.Chni LrupBIE} then exitblock true;
i{ not .Extsasn then
begin
Extension-0;
i1 Lookuptl.Chnl,LxupBik) then exitblock true;
Extensionesixbit "RE8'
endy
if .5avPPN sql @ and Grnatan{LHl eq! L158 then
bayin o
PPN-L1SOALTL; '
i Lnotup( Chnl LkupBik} then exitblock true;
and;
{alse
end
eise Entar{.Chnt,NirBlk}) !
than hogin ! Succoss
Chni lTTYd] «.R{TTYdovt]; ‘
Chmi [Spocd] «Truey
return True;
end;
Cmdmeg(Mrg(*Initialization taiture’)); ) Fallurn
Cmamsg(Cvtiilal));
False
onds :

4
i
-1
'
|
i

1

commont | Getcmd

Function: input a command from the useor’s terminal,
using TTCALL’s

!
!
I
)
I Quiputs
! Cmdbuf - a block ot bytes in which tha command is stored as an ASCII string
!
routine Gotcnd -
boyin
bind Cmdbufl = 28; )
oun Cndbuf {Cmdbuf [}y
registar Ptr,N;
Ptrelptrtochars (Cncbut);
Helicheurdetadbuf |
do bogin
if (N«.N-1) 1ss 8 then
Punt (FatCmdlong);
replacei{Ptr, Rand(tnnchn))
and
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until .Vreg eqi Li;
Iptriochars (Condbuf)
and;

routine Parmsg a
hagin ' ,

macro GetPPH = (register 00; Q0-8; Calii(QQ,#28))%;

3-0ct-77 82:48 30 bliocks

macro Graot (Who,ilhet) = Rhot exitseiact Cmdusg(Msg{Hhat))$;

kind
AHZ20 = Z0D5040,
ALES = #O0lol30,
ALGS = 4010131,
AL76 = 2016164,
AL7& = AOl1G178,
BLD3 = #0320613,
" GALB = X155684,
_ PHB2 = 2827112, -
. PEDZ = #431202,
" SH28 = #511158,
TR30 = #S47404,

HH17 = #B41573;

it .Greotem nog 8 then raturn novaluo;

GrootomeGotPPH;

saeiect .Grootom(RH] ot

neot
Groot (ANZ0,"Hatch me blaze Pascei’)y
Groot(R1.68,’L.ot me olaborate on that'ly
Groot (RL.GD,’Let me olaborate on thal?)y
Groet(AL70,’Lot me alaborate on that’);
Greot (AL74, Hhore’’s the missing 1ink??');
Groot (BLDE3,’Hi Bruce’);
Groot (GALA, ’Huy Guy’);
Groot (PHD2,’ Thou art Pater');
Groot (PKD2,*Good luek: Paul’ly .
Great(SA28,71t*'’s that crazy Suodo ayain’)y
Groot(TR3AG,’Give my rogards to Cme’); |
Greot (HHL7,’ 117 s hig daddy Bilil®)
tesn; '
novatua
ondg

comment ! Initchnr{(Srconiy)

Function
Initialize 1/0 channols.
LI
1f Srconly Is goy O thon got command tine from
user and initialize spocified channeis,

error pccurret. H

N 1
routine Initchns{Srconly) = :
begin ;
macro :

I4 Srconly is Iss @ then inftiallze source input channol to read from
next specitfied input file. Return Faise as value if{ end-of-data or



PRGE 1-8 pSY:B: ABES1D. B10 ILLSDALEAY eCHU-10A 3-0ct-77 082148 30 blocks

Cmddena & return Truse §,
Cmdfail = return False $,
Cmdorr{x) « (Comsy{x}; Cndfaill$
oun Cwmilooé,Ptry ' '
iocal Bitvect Scanvy
macro Rotcode = Ri §, | Namos of fiatds in the FILESCAN resuit word
Broaich = LH $;

it .Srconiy gog O
then bogin
Rosot ()5 -
Parmsg ()
Hritamsg{Cmochn, Hog () )
Purgoout (Cwochn)
Cmdoot-False;
LSTpagoeB;
L5TeountL 57| inssporpago;
Pir~Catemd(); -
ChnisLatehny
and
sise begin
Chni«Srechng
end;
until .Cwdeof do
bagin
InitFOB¢sixbit 'DSK’, 8,
cage .Chni-Dinchn of set sixbid "0BJ'; sixbit *PLL*; Zsixbit 'RER'Y 8@ tes);
ScanveF i lescan{Ptr,FDB};
if not (Extsean~(.Extension noq 81)
then Extensionesixnit 'AS8';
case .ScanviRotcodel t(~1) of
set )
83
Cmdarr(Erre);
Cmderr (PPHM) 3 :
Cmdorr(PPHm} ; - '
Cmdorr (PPNn);
Ciderr {(Mrg¢* Invalid suiteh specification’))
tes;
if .SeanviBroakch) oql "e"
then ScanviBroatchie"="
alif .ScanviBrosakehl eqi "3
than Scanv{Braoakchl «Cr;
selact ,ScanviBroakchl of
nset
", "rexitselect begin
it .Chni ogl Letchn thon Cedorr{Errm);
i{ .Scanv thon
i not Iniichni (,Chni,FOB) thon Crdfail;
If .Chnl eq! Binchn
than ChnileLstchn
slif .Scanv thon Cnddonng
entl;

*2"1ax|tsalect bogin
it .Chn) eqi Srcchn then Cadorr{Errm};
i{ .Scanv thon
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I

i1 not Initcha! (.Chni,FOB) then Cmdfall;
Chni+Srcchng
and;

Cr: exitselect begin
CodooteTrue;
“1f .Scanv :
then (if .Chn! eg! Srcchn then
i not Initchnt (.Chnl,FOR)
o then Cedfail
i else Crddong} |
elif{ .Chn! eyl Binchn then
Cmdfaitly
Crmdorr (Erem)
end;

Allelsa: Cmdorr sy Illegal detimitar’))
tesn; .
endy
false
ontd;

routing Punti{N) =

begin
oxternal JobDDT, Johes,5ixi2;
decr I from Hichn to 0 do

if .Chnistat(.1,5pocd]l and not .Chnistat(.I,Inpiol then

Purgoout(, 1) .

Cmdmsy (Hey O 7HPIZ?PUNTIY) )
“if .JohDDT noy O

thon Sixl2(~1}

else (.Jobsa)();
novalue
enrtt;

! Sourco Input
!

commont { Lroad
!
| Functions call the BLILIB routins READ, paesing Srcchn as
! argunont, and return the result, except that i{ the charrcter read
! is a charactar of an 505 {ine nuwber, return an error code of -3.
! : :
routine Lread n
begin
bind Vector Buthed = Buthd{Srcehnl;
bind Bytptr = I;
if Read(Srcchn} gtr 0 then
i{ e.BufhodiBytptr] then
Vreg--3;
.Vreg
enry
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cemmont | OSEsrechar
!
! Function: got a character froe the input buiter. Procoss
| tino numbors, I1/0 errorc, and ond-of-1ile conditions correctly.
!
global routine USEsrcchar =
bogin
local Bitveet Char, In505np;
InS505Sno«zad;
while (Charelroed{}) iss B do
cagg .Char+d of
sel
1 8 - Lina mmber charsctar
InS0Snownonzed;

11 - 1/0 errer

bagin

Cidweg(Msgé’ Input transmission error’));
raturn E0Fchar;

endy

| 2 - End-of-file ~
bogin
Close(Srcchn);
Chnistat [Seechn,Hordfle. Initstat [Srechnl |
I10butfpe.Srcbhufp; *
if not Initchng(-1) then !
return E0Fchar; i
and !
tes; i
if .In50Sno nag B and .Char eql HTab i
then 0 |
else .Char i
any

I Listing Qutput
) .

routine Letmey(Str) = o
hegin
Hritamsy(Letchn, . S5tr)y
novalue
ents

'

routine Page =

bagin

axtarnal Veorsid;

bind Daycl722) = piit(
*Sundny?®,
*Monday’,
'Tuosday?,
'Hodnonday',
' Thuraday?,
‘Friday’,
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. *Saturday’))

tocal Todayy

LSTeount«0y

it not Chnistat{lztchn, TTYd) than
bogin
Today~Data();
Letmsg(Msg{*?L;Algo! 68 *));
Lstwsg{Nptrtochars (Versid));
Lstmsg(Spcen);
Letmsg (Nptrtochars (Bays [2¢0ayofvenk (. Today} 1) ),
Letmsg (Spcem);
Pdate (Letchn, . Today);
Lstmsg (Spesn} ;
Ptime({Lstchn,-1};
Lstmsg (Spcen};
Letmsy{Cvifila )}
Lstmsg{leg(’ Page *) )y
LSTheadpy.-0;
Cvitdecz {Iptetochars (LSThoadpy? ,L5Tpage«.L5Tpageel, 314
Lstmsy{Nptrtochars (L5Thaadpyl);
Letmsg{Criim);
Letmsy{Criimi;
Purgyeout {Letchn)
anrg

navaiue

enty .

commant ! 0SEist!ina(Firat,Foli,Errdov)

Functiont ocutput A string to tha ilisting dovice, and possibly te
tha user?’s terminal as wall, apponding a CRLF.

!
!
¥
!
! Inputs

! First- bytn pointer to the first character of tha (ASCII) string

t  Foll - byte pointer to tho character just afiar the last character
| of the string. This is tewporarily sel to zero, lo make

! the wtring NSCIZ, botors calling Hriitamsy.

! Errdov - nonzed {§f the string Is also to ba output to tha terminal
1

9

{obal routine 0SElstiine{Firet,Foll,Errdov} =
bogin
it .GBLprrgflagsiPrgliist) or .Errdov nog 0 thon
bagin '
locat Sav;
if (LSTcounte,LSTeount+l} gir LSTIinesperpage thon
Pago()
SavescanniFoll);
replacen{Fotl, 08);
14 .Chnistatilstchn,Spocd) then

begin - ™~
Lstmsgl.First); -
Lstmsy(Crifm);

If .ChnistatiLstchn,TTYd) then Purgoout(Lstchni;

end;

it ,Errdov neq O and not .Chnistatiletchn, TTYd] then
Cuddmsg LFirst); :
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replacen{Foll,.Sav}}
end;

novalue

and}

t : :
! Objoct Output
t

globni routina 0SEochjword = novalue;

v

1
! Error Hossags Qutput
!

glabnl routino 0SEorrmsy(i) =

bagin

oxternal Errtxt;

if .Errtxti.N] negq O then
begin - :
Outs(® -~ '};
Outsaz ((Errtxt[.N]);
ent;

novalue

and;

t
! Initialization and Finalization
) .

macra Initmem (dum) =
begin
global GBL#roolo,GBLfrochi,Fracarcal3000];
GBLfresic « Froesareacd,Ox;
GBLfrochi + (Freoaroaed0DD}<B, Dy
novalue
end §;

routine Initprags =
hegin
GBLpragflags-0;
GBLpragflagsiPrgstropl «1;
GBLpragt lage (Prguarn] »trua;
GOLprrgfilagsiPrgl izst)etruny
GOLpragtiagsilPrgobj] «trun;
novailue
ends

macro Ilnittransput{dum) =
hogin
until Initchnr(0) do Initprags();
it .ChnistatiLstchn,TTYd] then
kegin
extarnal Versid;

3-0ct-77 82:48

38 blocks



PAGL 1-13 DS)B: AGBS18.B10(L158ALEBI eCHU-10A 3-0ct-77 02148 38 blocks

Uritemsy(Cmochn, Mg ?LAIgo! 68 *));
Cmdmsy (Nptriochars(Vereid));
ends

novatuo

ond$;

magro Fintransput (dun) = ~
bhegin :
docr 1 trom Hichn to B do
it .Chnistatl,I,Specdl then
Clesal.1); .
novaluo :
end$;

axtarnal AlgoeiSB;

rapont
bagin !
tocal Valy :
global GBLarrs,GBLuarns GBLprogstart GBLprngflags;
Inttmemi);
‘Initprags();
Intttransput (3
it (ValeRigolGB()) Iss 8 then Punt{-, Val)-
Fintransput{);
end;

i
1
!
i
Grootomsd; . !
|

novalua

end
efudom
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! REBSL11.B11

|

1 Copyright 1977 P. Hibbard and P. RKnuoven
t Pittsburgh, Pennsylvania

module REBS511(START » Start, NODIDUG} =

bagin

}

fillgal 68 Conpilar Hydrs Dporating System Environment

This module contains most of the routines Which compriss the
Hydra 0SE for the fligol 68 Conpiler. The routine Starti is the
eniry point for tha Hydra load-and-go compiler system.

Compilation Initialization
The following functions must be porformad:
- fAmcertain which putput files are to bo crested. Porform any

20 blocks

gsetup required to makp subroqueni output actiens work carrect fy.

_Set SPragfiiPrgiist) to trun iff the listing file is to be

uritten and $Pragf![Prgobj) to trus if{ the objoct file Is 1o be

writien,

- Dotermina what text is to be used as the source input. Hake any
nocossary connoctions ta allow subnequont input actions to work
corroctiy.

- Alter $Pragfl to reflect any roguests for pragmat-controlled

actions. : .
- Do anythiny also nocossary for particular system.
Sot Frooio and Froohi.

The routing $SRCchar roturnc tho noxt character from the source input.

11 no moro input oxists i1 returns EOFchar, The characters must be
encoded as 7-bit RSCII. : .

1 Listing Dutput (3L5T1ine)

™~

o

3LST1ino outputs a singie line of 1ext to the listing device and possibly

to tho command output dovice as weli. It takes throo paramoters, an

N-pointer te the first character of the line, an H-pointer to the character
immadiataly following the last character of the ling, and an indication of
whathar tha 1ine should bo sent to the command output davice (0 implies do

not sond it).

! Error Roporting (3Errmsg)

SErrmsg(N) is called to output any text messaga associated with error

numbor N.

Qb ject Output (30BJuord}

1

|

!

|

!

|

t

!

]

|

!

!

'

1

1

'

!

t

!

! Source Input (3SRCchar)
1

1

}

1

1

t

t

'

!

|

H

!

1

1

1

!

' |
! $0BJword is called to output a word of objoct ceda,
| :
| Compilation Finalization

!

sHitchas nolist;
requira KERKAL.REQ [NBL1HY97);
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regquire
require
require
require
rayjuire
require

rafnuire
rauire
regquire
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CDCODL.REQ {HBLAHYS?);

STKPAG.REQ
RTSSTR.REQ
RTS  .REQ
PHCALL.REQ
TTCALL.REQ

INBLIHYS?7) |
[NBLIHYS7);
INBLIHYS7} ;
INBLOPHOD) ;
[NBLBPHDT) ;

B11PRN. RED;
COHNON. REQ;
10MACS. RED;

suitches tisty

undeclare )
SErrmsy, -
3L5Tline,
S$OBJnord,
$SRCchary
extarnal
Closadav,
I0init,
Opondov,
Outasciz,
Outm,
OQutcrid,
Versid,
Glotoy,
Sixemd; )
bind
FatRarderr = Fatlsar-8,
FatSignal = Fatlser-l,
FatObjovétl s Fatlgor-2,
CHIchan = 8,
CHOchan =1,
LPTchan = 2,
RPSdatal e 4,
RPSdata2 = 5,
RPSdata3 = B,
RPSio = 7,
LNSkIxi2 = l,
LHSBys = 2,
LNSusar = 3,
LHSport = 4, % Paramater %
LNSterm =5, Z Paranatar %-
LNSsource = B, % Paramater %
LNSoptions = 7, 7 Paraneter 7
LNSob jpct = 8, Z Paranoter %
LNSprygnc = 13,
LKSprocdtl = 16,
LNSprocdt? = 17,
LNSproedtd « 18,
LHSorrnsy = 19,

28 bilocks
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LNSdatal « 31, :
. LNGdntaZ = 32, I
LNSdata3 = 33, i
LNStemp » 34, ;
CPSdatal o &, i-
CPSdata?2 = 5,
CPSdata3d = B,
CPSorrmsy =7,
CPSxsay = 21,
CP5ysay = 22, |
: CPSsource = 23, :
i 10page . = #200804RPSio; !
oun
Charvect Cﬂﬁbuf[BBl
Charvect LPTbuf[lSS]
Debcon = 8,
10curpg = 8,
10inptr = I10pagn,
L8Tchan = ChOchrn,
L5Tcount = 54,
L5Tdev,
Vector L8Thead{l?) = asclz * Rigol BB on Commp Paga XXX*,
LSTpgno = 8,
SRCpaye = CPSsource;
bind
LSTheadpy = L5Thead+38;

routina interrupt Harer =
hegin

Quts (? 26267G7G)nrd Error at Compiler PCe#?)y Outoct{.01dPC); Eolerri)y

Juts (
if .Debcom nog 8 then
Sixcmd (71080},
signal FatHardorr

ant}

routine interrupt Heig =
hegin
local T;
T~.RB;
Outs{*?G?GSignnl #*)
Outs (’
if .Dobcom nog 0 thon
Sixcmd (21801);
signrl FatSignai
end;

routinn I0load{CPSslot) =
bogin

with ERRCODERA’); Outoct (L3ERRCOOCY; Eolerr();

Outaet(,T<0,155); Outs(* at Compiier PCn#'); Outoct (.OIdPC); Eolorr();

with SICORTA=A'); Du!ncll $31GDRTAY Eolarr{);

if .CPSsiat neg .I0curpy thon
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hogin
I0curpye,CPSElot;
SRRLOAN(RPS jo, .EPSelot);
end;

novaiue

end;

routine Punt(N) =
begin
if{ .0ebcon nog 8 then
Sixcad(F777);
Outs("PUNT! *); Dutdoc( LN
Eoterr{);
novalue ! : v
enty

1 .
! Source Input
' :
H - :
\ . \\\\
globnl routino 3SRCchar =
bogin
local Val;
it .!0Inptr ol 10page+#20000 then i
(SRCpnagyoe.SRCpayosl; 10inptr«10pagels
I101oad (. SRCpaye) ;
Valescanl(10inptr}; incp{l0inptr};
if .Val eqi 0 then
it (ValescanN(IOinptr}) neq 8
then incp{i0inptr)
else Val-EDFchar;

I 7777 This may lose I EOF accurs at boundary

Vaj
ands;

|
1 Listing Output
b

+
|

giobat routina RogD SLSTlinelFirst,Foll Errduv) =
begin
it .$Pragii(Prglist) or .Errdev nog 8 then
begin
if (LSTcount~,LSTcountel) gir 54 thon
begin
LSTeounts0; - : i
it .LSTehan nng CHOchan thnn .
begin
Outasclz(.LSTchan,Nng(’?L'));
Outasciz{.LS5Tchan,Versid);
Cvidecs (LSTheadpy, LSTpyno«.L5Tpgnoel, 3);
Qutasciz (.LSTchan,L5Thond};
Outert{(.LS5Tchan);
Outerit (.L5Tchan) g
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end}
entd;
Qutmi.LSTchan, .First,.Foli);
Sutcri{ (.L5Tchan); ,
it .LSTchan nen CHOchm and .Errdev ney 0 thon
bogin :
Outm{Chlchan, .First,.Foil)y
Duter |1 (CHOchant g
. ehls
end;
novalue
and;

! ) . . '
! Object Dutput '
|

bind
Display = #2880,
Tranvect = 21800808,
Xpage = 41280800,
Ypaye = F140800;

macro SolectX(dum) = i0ioad{CPSxsey! $;
macro SolsctY(dum} = I0load(CPSysey) %;

globnl routine Ragd $0DJuord(Lec,Dtypo,Dvaluel) =
hegin
focal Doifset;
bind Vector Dacetable = uptit( 8, 8, B, B, Xpage, Ypago, Oisplay, Tranvect )
if .Loc gequ Ybase :
then buyin
Loe«.Loc-Ybase;
SeilactY();
end
alse bogin
Loae.Loc-Xbhaso;
SelectX();
and;
i{ .Loc gogu #18000 then signal FatObjovily
Dofiset-{case .Dtypo of
set
Jvaluog
+Dvaluo;
<Ovaivoy
.Dvalue;
.DvalussZadrine - XbasosZpdring; -
.OvaluesZadring - YbasoeZadrine;
«DvalupaZadrine;

[ %
.Dvaluos2sZadrine ™~
tas);
10paynl.Loc) . Basetabiel.Dtypel + .Doffset;
novalue

and; A
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)
! Error Hessage Dutput
: .

gliobal routine Ragd SErrmsg(N) «
begin :
extarnal Errtxt; :
. I0lead{CPSerrmsgly
1t .Errtxt[.N) neq 0 than

begin
OQuts (> - *);
OQutsaz (LErrtxti.N));
end;
- novaiue

andy

!

| Initlatization and Finalization
|

macro Iniicuspfdun) =
hegin
loeal $StrEBERRORTRAPS Traphandlers;
local 3$Rights Rastrict;
Traphanttiers [SERRPL) «Horr,
Traphandiers {SSIGPL) »Heig;
$SETLCB (B, Traphand)ers, SCBERRORTRAPS) ;
SCOPY(LNSdntal,LNSproedt! , CPSdatal);
_ SCOPY(LNSdntaZ,LNSprocit2,CPSilata2}
ECOPY (LNSdatald,LHSprocitt3, CPSdata3)y
SRARLOANCRPSdAntal,CPSdALAl);
SRRLOADCRPSdataZ, CP5data2);
$RRLOADCRPSunta3,CP5dntadl)y
SCPSLONDLCD,
<CPSxsay, SPATH{LNSeb joct, 1) >,
<CPSysay, SPATH (LHSob joct,2)»);

Ragtrict {3AuKRTSI «not $HritePagoRTS;

Restrict[3GanericRTS5] ~1;

iner 1T from 1 to SCLENGTH(LHSsource) do
hogin
SGETCNPA{LHR\amp, SPath {LKSkouren, . 1))
SPUTCAPA{LNS tamp,LNStemp,Rostrict);
$CPSLONDCH, <CPSsourco-l+.1,LHS5temp>);
SDELETE (LNStemp);
end;

novelue

ond§;

macro Initramidun) =
bagin
csact globala’FREE.G?
global Fraparoa;
- bind Freaend = 10pago;
SFraetorFreorren;
$FrashieFrooend;

27-Sop~77 12:89 28 blocks
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novaiue
end$;

routine Dosnitches =
beyin
stacklocal Leng;
Leng~SDLENGTH(LHSoptions) g
incr I from 2 to .lLang do
begin
stackiccal Suj

pSKB:ABGSLL,B11[L150RL68] eCliu-10A

27-Sep-77 12:83

‘4

SGETOATA (5u,LNSopticons,. 1,1}

14 8 Iss .Su and .Sw |ss 17 then

case .58 ot
sot

DERUG %
GHDST %
LISTING %
LONER %
HACH ¥
NALED 2
NOOLCRUG ¥
NOGHOST %
HOLISTING %
NOUREY %
NOHRLED %
NORARMINGS %
POINT X
RES %
UPPER %

% WARNINGS ¥
tes;

MMEMMNMNMMNMRNMNMRMNMNHENMR.

antd}
novaluo
and;

macro Initprags{dum) =
begén
SPragfis8;
$Pragt! [Prgstropl «1;
SPragfl {Prguarn] «trueg
$Pragf ! [Prgobjl «true;
SPragf ! (Prglist) ~truey’
Nosni tches ();
novalue
end$;

routine Initirangput =
begin
1Dinit (LNSport);

i

]
i
Debconenonzod;!
$PragfiiPrgnoyhostl~faise;
SPragfl[Prgitst) ~irue;
SPrayfl{Prystropl «3;
$SPragft [Prymach] «truo;
$Pragit [Prgnonakod] «false;
Dobconezed;

SPrayfl iPrgnnghoct] «truog
$Prayfl [Prglistl«latse;
$Pragtl [Prymach]l ~ialse;
$Pragtl [Pragnonated] »true;
SPragtt [Prguarn] «taise;
$Pragtl (Prystrop) «1;
$Pragti (Prgstropl «0;
sPragti (Prgstropl «2;
$Prayti [(Prguarni] ~true

Opendev{CHiichan, Ci10but (0}, 80,3},
SGETOATR(LSTdev,LNSoptions, 1,1}
if ,LSTdev egl B
than SPragti{Prglist)«false
elif .L5Tdav egl 2
thon bogin

Opondov{(LPTchan,LPTbut [0},136,8)

Tm—

28 blocks
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LSTchan«LPTchan;
endy
Qutasciz (CHOchan, Vorsid)
Qutasciz {CHOchrn, Moy (" Compiler Starting’))y
Outer t (EHOchan)
novaiuo
ond;

routine Fintransput =
bogin
i{ .LSTehan ogq! LPTchan then
Closedov{LPTchan)y
CIoseduv(ChOchan)|
novalue
and;

routing AEB =
* bagin
local Val;
external RlgolGB;
Initcusp(};
Intthem{);
Inltprags();
Intttransput();
it .Oebcon neg B
theh Sixcmd(B}
else Glotoge-1;
it (Vai~RigotS84)) eql @
then Val+Zadrinca. SProgst+Ypage
else bogin
if .Val Iss 8 then Punt{-.Val);
Val+8;
end;
SPUTDATA(LNSob jeet,Val, 1, 1);
Fintranrput{);
SBREAL (L.NStarw)
.Val

end;

routine Start =
bagin
oxtarnal Init612,RatB12;
csect globnl=*GLOB.G";
glohel 3Errs,S$Froahi SFreeIo,SPrngfl SPrognt,SHarns;
InltBlZ(LNﬁpurt 9,8,1,1);
RatfilZ (AGB O, 0,0}
ond

oand

i
i
]
i
]
i
siudon

27-Sep-77 12:89 2@ biocks
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! MOSTRC.REQ
y

! Copyright 1977 P. Hibbard and P. Knuovon
1 Plttsburgh, Pennsylvania

| required byt CODE, CODESY, DRDEBY, LEXAN, SENRB, SEHR2, SEMRS, SEMRSU, SRTABS

] Definitions associalad with modos.

macro :

Hode » Dblock §,

XHode = L 8,

Hdv = 1,Hordf S,
Hail a 1,RH §,
Hdenan w 1,0urdsiz-B,1 3,
Hddone n 1,Qurdsiz-?,1 8,
Hddeproc = 1,0urdsliz-6,1 §,
Hdspeciat = 1,0nrdsiz-5,1 §,
Hdrecur = L,Qurdsiz-4,1 S,
Mddrossed = L,Qurdsiz-3,1 $,
Mdio = 1,Qurdriz-2,1 %,
Helpiile = 1,Qurdriz-1,1 $,

Mdproimd = 2,Nordf 8,
Hdunddap = 2,Hordf $,

Mdunocnt = 2, Hordf 8, .
Hdunond(n) = 3+(n),Hordf §,

Hidpreros = Hdprofmd $,
Hdprocent = 3,Hordf §,
Hdpreprws = &, Hordf §,
Hdpreprmin} = &+(n),Hordf $,

fldroimd = Hdproimd §,
Hdevimd = Hdprotmd $,

Herownd = 2,Horttf §,
Hdrouent = 3,Hordf §,

Hds trSDB = 2, Hordf 8,
Ndstrien = 3,Hordf §,
Rdetrent a 4, Hordf %,
Hdetrfids = 5,Hordf S,
Hdstrimd(n} = 5428(n) Hordf §,

Hdstrdfexint= 642¢(n) Hordf §;

! Definitions of Hdv vailues for modos.

macre Hdvval (uniq,pi,dres,spc,io) =
(i T Ourdsiz-1) + (io)T(Qurdeiz-2) + (dres)t(Qurdsiz-3)
o+ (spe) T{Qurdsiz-5) + (uniq) $;



.
. i
PRGE -2 DSYB: KBSTRC.REQTLASBALER) eCHU-18A 19-Jul=77 85:33 10 blocks

bind '

Pite = 1, Simple = 8,
Dressed » 1, Undressed = B,
Special = 1,

Io = L, Noio = B,

Doproe = L1t(Qurdniz-B))

bind Consthvy

Rdvint _ s Hdvval( 8, Simple, @ , B , Io 22
; Havlint - = Mdvvel ( §, Pite , Undressed, Spocial, Io )i
! Hdvroal = Hdvval( 2, Pile , Undrossed, Spocial, To )t
!' Hdvireal = Ndvvai( 3, Pile , Undrossed, 0 y To )
t.  Hdvchar = Hdvvai( &, Sinple, 8 y B , 1o N1
' Hdvbits = Hdvval( 5, Simple, § , 8 , 1o )t
" Mdvbytes = Mdvval( 6, Simple, B s 8 s Notel:
' Rdvotring = Hdvval (.7, Pite , Drassed , O , lo o
' Hdvhool a Ndvval( 8, Simpie, O , 8 , o N1
Hdvvoid = Hdvwai( 9, & y B y @ , Noiodt :
Hdvex ip "= Hdvval (10, § ; 0 , 8 , Noiol)t
tdv jump = Hdvval(ll, 8 , 8 , @ s Naiol}:
Hdvni | = MNdvvai(l2, B , 8 ; @ » Neieo)s
Hdvout = Mdvval {13, Pile , Drossed , © , 8 )
Hdvin = Nidvval (14, Pite , Oressed , @ s 0 )
Hedvoutb a Ndvval (15, Pile , Drossed , 9 , 8 1
MHdvinb = Hdvval (16, Pile , Orcssed , O , 8 )
Hdvnunbor a Hdvval (17, Pite , Drossed , B , 0 )
Hidvrong = Hdvvai (18, Pile , Orossed , 0 s 0 )
Mdvunionoé w Hdvval (i3, Pile , Droseed ., O ,» 8t
Mdvbnts = Mdvval (28, Simple, 8 , B s Noigjt
Hdvabrent = Hdvval (21, Simple, O , 8 , B )
Helvproe = Ndvval(22, Pile , Dressed , § , Noio):
Hdvret = Mdvvai(23, Pile , Dressed ., & y Noiel:
Hdvstruct = Ndvval (24, Pite , Undroseed, 0 , Noio):
Hetvron = Hdvval (25, Pite , @ , 8 » Moia):
Hdvevont = Mdvval (26, Pile , Dressed , O s Noiols
Ndvcode = Mdvval (27, Simple, O , , Maio):
Mivhensinple = Hdvval (28, Simple, 0 , 8 , Noiokt
Mdvneupile = Nevval (29, Pile , Draossed , B , Noio)y
macro .
Cal Imode (i) = (Tnonplain(l) eql 1) 3,
Codenodo (M) = (H[MdI0F aql Hdveode(HdIDI) $,

Eventmode () = (KINAI0! eqi HdveventildiO}) S,

Unionoimodo (H)
Unitednodo (M}
Hidonahle (H)

Hidenstoron{i)

(HIKAID) oql Hdvunionet (NdID]) §,

(Tunited(M) gtr 0) §,

(HIKdID1 leq Mdvstring(NdID]) S,

(MINdIB) goy Ndvbits(NdID]) €, ! Vatid oniy if Hidenabie(l) is true

Hipmodo (M) = (Thip() gtr 0 8,
Intreafmode{H} « (MIHAID] leq Hdvireall{dI0]) $,
Newmoda (i) = {(HIHAID} gtr Mdvcode(NdID]) §,
Procmade (1) = (HINAID) eql Mdvproclid]D)) S,
Raimodo (M) = (HIHdID} eql Hdvref(HdID)) §,
Rountivotia ) e (HINAEIOT eyl HdvreniHdIDl) $,
Structmoda(l) = (HIHAID) eql Mdvstruct(MdID]) S,
Undaf inodnodo (MY e {(H(M4ID} eqt Hdvobront [HAIO)) 8,
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PRGL 1-3

extarnal
Roy0

RagD
Reybd
Royh
Rogl
Regl
Regl

Regl

bind

1

DSKB1 KOSTAC. REATL150ALGB) eCHU~100

Samoslze (X1,X2) = ((X1) eqv (X2)) $;

Valuelength,

Tarith,
Techars,
Thip,
Tsize,
Tnonplain,
Tunited,
Tunion,

TXsize;

Xint
Xlint
Xraal
Rireal
Xcompl
Xicomp!

hn 8 2 N R H
-
-

Xmaxgizint = 2,
Xmaxsizreal = &,

Xehar = 1,
Xstring = 2,
Xchars = {Xchare2 + Xchar) -2,
Xskip = 1,
Xjump = 2,
Xnihil = 3,
Xout = 1,
Xin = 2,
Xouth = 3,
Xinb = &,
Xnumber = 5,
Xrows = B

| END DF MDSTRC.REQ

19-Jul.77 85:33 18 blocks
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I LEXAN.BLI
!

! Copyright 1977 P. Hibbard and P. Knuaven
! Pittsburyh, Penncylvania

module Lexan =
bagin
L

Lexical Rnalyzer

— o —m

The lexical annlyzer converts a stream of characters into a strsam of
fexemes represanting tokens of the ALGOL 685 tangurya. The stream of
characters is the source progran and is supplied ono character at a time
by tha system-dopondent routine 0SEsrcchar. The noxt lexeme of the program
is obtainod from the analyzar by a call on Lescan. R description of
the format and possibie values of lexemes may be found in LXSTRC.REQ.

A moro specific list of {ho functions portorsed by tho lexical:
analyzar is the folfoning:
- Rocognize toxens in the curront stropping conventlon
- Construct lexames '
- Dutput progran iisting
Ignore comments
Procoes pragnats

!

!

!

1

1

!

f

i

|

!

|

1

1

1

{ .

! A source progran may bo reprosonted in any of four

! stropping convontions. The curront dofauit is the PBINT conventian
! in which boid tokons (i.e. bold-tage and symbois reprasonted

1 by bold character sequonces! ara indicated by a profix strap

| charactar, This strop character may be cither a point .) or an

| apostrophn ('), Tho othor convontions avallable aro UPPER, LOHER and
| RES, The une ot the strop character i pornitied in all of these.
1 The occurrence of a strop followod by an alphabetic character
' aluays forces tho following alphanunoric sequonce to be bold.

' .

'
!
1
1
!
!
!
i
1
1
)
)
1
1
!
1
|
!
1

Tho UPPER convention usos uppor case letters to indicate bold
tattars, while LOHER convention usos lower case felters. HA strop
may bo usod to override this as describod above.

In RES convontion, typographicail display features may no longor
appoar botueon the mariis of a tag or tho symbols of a denotation.
A saquonce of alphanumeric characters surrounded by disjunctors
(non-aiphanuneric characters or typographical display features)
reprosents a bold symbol, if ono exists with that particular
speiling; otherwise it reprosents a tag.
In RES stropping the first occurrenco of » uger-introduced
bold=-lag wmust be explicitly stropped.

Knosin Nonconformance with the Hahson-Boom Report ™~
- There i no intimidation charreter. In particular, there is no
representation of the worthy character underscore.
~ Uppor and lonor care leiisrk may bo intermixed folloning & sirop
in UPPLR (and LOWCRY; thus, .Boyin Is always allomed,
-~ PAGE pragmat-item iz not implementad.
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]

- Rpostrophp-imago symbol is pot implemented.

! - The RES convention is difforont. 1t probably doos

1 nat even conform to the Roport breausn of tha rostrictlon on the

1 usa of typoyraphieal dispiay {oaturos. HRiso, applied cccurencos

! of hold-tays aro rosorvod.

! - % is pormitiad as tho first character of a tag.

f

sHitches nolist;
roquira SYSPRH.REQ;
roguire CONHDR. REQ;
rouynire IOHACS, REQ;
royuire LISPLG.RED;
retuire ERRCON. REQ;
requiro ERRLEK. REQ;
reyuire LXTARS.REQ;
rayiire LXSTRC.REQ;
require ADSTRC.REQ;
require LXVCON.REQ;
requira LXVSY.RED;
raetquire LXTRBL.REQ;
require NOTABL,REQ;

sHitchas fisty

axternal
Errchar,
Errixptr,
Errnonblany,
Errptr, ~
Linene,
Phlock Feptry ! Pointer to first location in freearea

foruard
Initlx, % giobal %
Ray®? Lxarr,
Outsre,
Nesch,
Regl  Nextch,
Rey8  Scanch,
TletABC,
Thold,
1 Toreay:,
Putehr,
Putcvt,
Upporeatae,
Hashin, 7 global 7
1 Deprag,
- Luscan, % glohal 7
Lx,
Errorchar,
Gotprimdaen,
Gotstrygidon,
Rayd Scantax,
Hashhold,
Gottax,
Gothold,
Endotfile,



PRGE 1-3 DSKB: LEXAN, BLI [L 15801.68) eCHU-10R 13-Hay~77 26:28 35 blocks

Gatopry '
amn
' Char,
Charvact Errbufl(Cbutsizel,
Indox, Lo
Inpragnant, . f
Longsent, ™
Lookahanad, : -
Charvect SrcbuflCbufsizel,
Srcptr, .
Srestceh, )
Syment,
Symptr,
" Bitvect Tgpa;

macro ' i
Srcstat = Srcbuf(6) §; i 1 Nptr

bind

Srcline o Srchufilptradx(2)], 1 Iptr
Srctaxt = Srchuf [Iptendn (8], I Iptr
Srcend = Srcbuf[Iptrndu{Cbufsize+1}), - ! Iptr
Errtext = Errbuf{lptrodx(8)); ' U Iptr

conmont 1 Initlx {
I '
! Funclton: Porform pnr-conpllalion Initlallzaiion roquirad by
{ the Loxical Analyzer.
1
global routine Inlth "

bogin

local Ptr; -

Indeox~Control;

Inpragnantezads

Looknhnad:Dy

Longnent«d)

Ptre«Iptrtochars (Errbut) .
until .Ptr egql Errtext do repiacel(Ptr,™ ");
ErrptreErrixptre.Ptr;

L

Errchars™ *;
Errnonblank~zed;

Pir-Iptrtochars (Srchut)y

replacel {Ptr,";");

untit Ptr eqgl Srctext do raplacel(P!r," K
Sreptrs-.Ptr;

Linonoel;
Zerocor{HT HTsiza);
FaptreLextabad, B>;
until .FaptrlILink) eql Hinusllbink] do
begin
i+ .Faptrilxvl eq) Lxviag than
Faptr [Lkp) +8;
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Hashin();
end}
novalue
ands

commont | Lxarr{N}

Function: Print error mossago unlose currently procassing inside
a pragnent.

H
!
!
!
} Yaiue: The Error lexane.
'
! Inputs :
{ N - Error codo
! Inpragront ~ nonzod if{ scanniny praynent -
routing Regl Lxerrd(N) =

bagin

it .Inpragnont egqi 8 then

Error{.M);
Lexarror
and;

commant ! Dutsrc

Function: Output a line of sourco listing on the listing dovice.
11 an error oceurrod in the |ine or the |ine #as ignorod dua to a
provious srror, thon a lina of error Indication is also output,
"If an error occurred In the line, then Errdov wil} be nonzed and thus
all output wili go to tha error device also.

routino OQutsre =

bogirt
Cvtdecz(Srctine,.Lineno,3);
Lineno+~.Linenoel; - ~
SreptreltoNptr(, Srcptr);
inegp{Srcptr); ‘
O0SE!st!ino{Hptrtochars (Srebuf) , . Srcptir, . Errdov)
SreptreSrctext;
¢ .Errnonblank nug 8 then '
begin :
ErrptreltoNptr{.Errptr); :
incp(Errpir); l

OSElstline (Nptrtochars (Errbut) , . Errptr, .Errdev)
i1 .Errchar sgf ® " then '
Errnonb i ank-zad;
Errdevezed; ;
ancy .
ErrptreErrixptreErrtexyy '
Srcstate.Srcetch;
novaiue
ond; .

commont ! Newuch
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! Function: Gat a non-controi character from the Input stream,
! .

routine MNewuech =o

begin
focal Cj
do Cv0SEsrcchar() until .Chnrigpn[ C! ney Clctrlg
.C
end;
hind
Skipnone = EOL,
SkipEOL = Spaca,
Skipspacee = Errch,
Skipinpray = Letter;

comment | Naxtchibavel) and Scanch{Lovel)

Functiont Got tho noxt accopiablo tharacior from the source input.
Levot |s used 1o indicate which characters are acceptabie. Noxtch
always uens & now input character as the first character to consider;
Scanch starts uith the curront character.

}
!
|
]
!
! Outputs )
| Char - the current input character
!  Typs - character type of current input character
} Indox - indox of character class of curront input character
i .
routina Rayd Noxtch(Lavel) =
bagin
do bogin
i4 .Indox eq) EOL then Dutsre();
I .Lookahead noq 0
then {Charsw.Lootahead; Lootahuud»ﬂ)
efse Char-Hench)y :
Type~.Chartypal.Charly .
Indaxs~,. TypolTpindonl; ' .;
i .Indax aql EOF :
then C(if .Srcptr nog Srctext than ﬂutsrc() )
ell{ ,Index gtr EOL i
then begin
14 .Index ags Point then :
it (Lookahoadedewch()) geqg “A" then
begin i
Type+Ctstrop; :
Indox+Strop;
and; :
i{ .Srcptr eql Srcend thon Dutsrc();
replacel (Sreptr, .Chardy
reptacel (Errptr, .Errchar)y

.
!

and;
end i
while .Index 155 .lLevael;

novalue I
end;

35‘hlocka
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routina Rogl Scanch(lLevol) =
hagin
it .Indax Iss .Lavel thon Kextch{.Laevel);
novaiua
and;

commont | Tdiglt,Tletter,Tuppor,Tlower, Tdigter, Tdigper,

! Tdiguer,Thaxit, TleitarR, Tponl0, TieiRBL, Thold,

1 Throay (Bold)

I et

| Value: true it the current character iz --

! (Tdigit) a digit

! (Tlettar) a letter

! (Tuppor) an uppor case leiter

! {Tiowar) a lowor cace letier

t {Tdigter) a digit or letter

! (Tdigpor) a digit or uppor case letter

! (Tdigwer) a digit or lower cese ielter

1 (Thexi t) a hexidecimal digit

! (TlettarR) a letter R

! (Tponld) a posar of ten choice

! (Tia{ABC}? & non-hold letler symbol

! (Thold) a pessible tirst character of bold tag

1 (Threar) not allowed in tag or bold-tag

'

macro . '
Tdigit (dum) GTypel{Tpdigit)) $

!
(. Type{Tpietter] noq 0) $,
(. Type{Tpupporl) 3,
(.Typei{Tplounr!) §,
(. Typo{Tpdigter] nmog O} 8,
(. Typn{Tpdigpori nog O) §,
({.Typo and Tpdiguor) nay 0) §,
(. Typo[Tphoxit) and (T1etRBC(Y or Tdigit(})) §,
(T1etRBC ) and Upporcere{) aqi "R™} §,
G.Char Byl "\" or
(T1etABC() and Upporcasand)l eqi "E")) §;

Tietiar (dun}
Tupper {dun}
Tiover (dun)
Tdigtar (dun)
Tdigpor (duw)
Tdiguar {dun}
Thaxit (dum)
TiattarR (duw)
Tpoul8 (dum}

routino TieiARC =
case .GDBLprngfiagsiPrygstropl cof

set :
bool (Tleller(});
bool{Ttetter(});
bool (Tiowor{) };
boel {Tuppor ()

tas}

routine Thoid =
it .Indox eql Strop
then true
else case .GBLpragtiagelPrystropl of
sot

ZRES 7 booliTletter(d);
¥ STROP ¥ falsey
% UPPER % boot(Tuppori))y
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I
% LOMER % booi(Tlower{()} !
tesy i

' |

macro Thraal (Botd) =
baegin
casea .GBLpragflage{Prgstrop] of
setl ‘
ZRES Z not Tdigleri);
Z STROP % not Tdigter(); | '
i ZUPPER % i% (Bold) neq 8 than not Tdigpor{) else not Tdiguer(};
% LOHER ¥ i{f (Boid) neg & thon not Tdigwer() eise not Tdigper()
tes :
ends; '

camment ! Putchr and Putevt

Function: Stora choracter in Lexewme Table entry under construction

" at top ot freeares. Updata character count. Check if thare is sutficient
spaca {eft in freearea. Putcvt, in addition, tirst convorts any
Jowar case lettar to the eorpanpnnding upper case latter,

!

!

1

!

!

! Inputs
{  Synmptr
'

!

!

!

!

Nptr to charscter siring In now Loxewe Table entry
count pf characters in curront synbol

Syment

Qutputs .
Symptr - updnated afler characler |s stored
Syment - incromented by ono

routino Putchr =

bogin

i1 modulol.Syment,Qchrurd! aql 8 then
bogin
Storaotest (. Symptrefdrisly
(. Symptr) <HordfseDy
endy

roptacoN{Synptr, .Charl;

incp {Sumptr);

Symcnte. Syment+l;

novalue

andy

routine Putevt =
hegin
Char«Upporcasall;
Putchr{);
novalue
end;

comment ! Upporcase
1

{ Function: Compute the uppor case eguivalent ot the curront input character.
!
routine Upporcasa =

i+ TiowerO then .Char and (not #48) elise .Charj
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comment ! Hashin

Function: Scarch Loxene Table for lexeme Eitting at start of iresarea,

!
!
I I{ lexeme is already in table, then roturn pointar ta this

|  oid lexeme. 1f i1 iz not in thn table and Noanter is not set and

I we are not insido a pragment, thon entor the lexewma in the table

! and roturn a pointer to tho newm lexsme. 1f lexema is not found and
!  a nes ontry is not mado thon return zero.

I

9

lahkal routine Hashin =
bogin
tocal Totai,Ptr;
Total«D;
PireNptirtocharn (Faptrilxgynl ) '
decr 1 from .Fapirilxcount) ¢Ochrurd-L to 8 do
bogin
Total+.Totalascank(Ptr);
incp(Ptr);
ends
Totaie.Total and HTmask;
do Total~.Total-Hisize until .Total iss O
Totale, Total+HTsiza; :
Neentore,Naoenter or . Inpragnent;
Find (HT L. Totall ,HTD (. Faptrilxcount) «1)})
anid;

commont ! Doprag(W)
t

! Function: Carry out the semantics of the pragmat specified by N,
! ;
macro DopragiN} =
begin :
case (N) of :
set

| RES, POINT, UPPER, LONCR 5
Naugtrop:{N);

Newstrops=(N); !
Neustraps-{(N);
Neustrops (N); '

I WARNINGS and HOURRNINGS
. GBLpragtiags [Prguarn] «true;
; GBLpragtiags(Proguarn] «faise;

I LISTING ant! HOLISTING
GBLprrgtiags (Prglist)«irua;
GBLpragflagsiPrglistl«false;

! PAGE
tas;

novalue
and$y

3% blocks
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commont ! Lxscan
}
! Function: Scan a toksn #rom the input and roturn its lexems.
| A tokon consists of an optional pragment {(pragmat or coument) folloucd
{ by A synbol. .
t
global routino Lksean =
begin
label L;
local Laxane Lex; T
While begin
Srcetche” "y _ ‘
Lexetx O -
.Lex{Lxv) oql 8
end
do bogin
local Newstropg
Inpragnent+Srestche, LaxiLxpl;
Newstrope.GCBLpragtlags (Prgetropl ;
rapeat begin
local Lereme Lex2;
ScanchiSkipinpragl;
Lax2elr();
if .Lax2 neq Lexerror thenp
it .Lex2 eql Lexstop
than (Error(ELr2); exitloop)
elif .Lex2 eql .Lex
thon exitioop :
sl 14 Lex2lLxv] agi Lxvprygitem and .lnpragnent ayi "P"
then Doprag(.LexZ[Lxpl}y
end}
Inpragnentrzady
GBLpragflagaIPrqstrupl» Nasistropy
endy
Liselect .Lex{txvl of
nret
Lxviong: aexitl Longsente.Longocntel;
Lxvshort: exitl. Longnente.Longnent-1;
Atlalza: Longncni+D
tesny
" .Lak
ondg

commont ! Lx
!
! Function: Scan a symboi from tha input.
| Value: Loxewe for the symbol. - ™~
!
routine Lx =
bogin
jocail Pblock Lex;
bind LxRoutg = uplit(
8, ! Control
g, ¢ EOL
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1

e, ! Space
Errorchar, I Errch
Gotprimdon, ! Digit
Gotprimden, ! Point
Gatstrgden, ! Quote
Gotopr, ! Punct
Getopr, ! Pismin
Cottax, I Letter
Gottax, ! Dol lar
Gotbold, 1 Strop
Endofifle, I EOF
Goetopr ) ! Prag
do bagin

Scanch{fkipspaces);

Errixptre.Errptr;

Syment«By

SymptreNptrtochars (Faptr{lxsyml )

Laxe (. LxRouts{. Indox}) )

and

until .Lex neg Lexerror or .lnpragment neg 0y

.Lex :
ant;

camment ! Errorchar
[ f o

! Function: Deal with situation whero iliegal character occurs in the source.
!

I Valua: Error loxews.
!

routine Errerchar = (Lxerr{ELxB); Noxtch(Skipnone); Laoxerror);

comment ! Gotprimdon
I

! Function: Scan a primitive donptation {rom the input.
!
! Vatuo: Loxems for the denotation.
!
routino Gotprimdon =
bagin
local State, Hodo t '
extarnal Langthon, Cvib,Cvti,Cvill,Cvir,Cvtiry
bind Voctor Cvirtn = uplit(Cvtb,Cvti,Cvtil,Cvir,Cvtir);

Statee{ii1 .Index eq! Point thon 1 else 8};
ropoat
begin
Putcvt{);
Nextch{i{ .GBLpragflags{Prgstrop) eql 0 than Stipnono slse Skipepaces);
case .Stafe of
sat
| 8: scan diglts
i{ .Index eql Point
then Statesl
alit TlatterR()
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then State+G
elif Tponid ()

then {(Char+"E"; Stata.3)
etif not TdigilD

then (HeHdint; exitidop);

I 1: {ixed-point~-numeral must follow point in fractional-part
it TdigitO

then State+2

eise return Lrecr(ELxd); ' -

| 2: sean digits of fractional-part
1§ TponlB O i
thon {Char<"E"; State+3) i
elit not Tdigit()
then (M«Hdreal; exitloop); j
I
! 3: chock for plusminus in aupnnn;t-part
it .Indax eg) Pismin
thon Stateeé
atif TdigitD
then State+s .
alse return Lxeer{ELxd); E

I 4: fixed-peint-nuneral must folipw ptusminus
i1 Tdight |

f thon State+5

‘ else return Lxerr{ELx4);

! 5: scan fixed-point-numeral in axponant-part
if not Tdigit(}
then (MeHdroaly exitloop);

| 8¢ digits must follow letter-r In bits~denotation
14 Thaxit

then State«?

slsa raturn Lxarr{ELx4);

I 7: scan digits in bits-denotation
it not TheritQ)
then {(H+Ndbits: exitloopl
tes;
end;

Helenythenl, H, .Longoent)y
rapiaceN(Synptr,0);
i1 (.CvtriniTartth (.31 gir 8 then return Lxarr(ELxé);
FaptriLxdermd] . H;
Faptr{Lxv]+Lxvprimden;
FaptriLxpl «8;
FaptrlLxcount)«Valueiength (M) +1;
Faptr[Lxtaken] +TxDonot;
Hashin(}
ent;

comment | Getstrgden

! R,

35 blocks
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1 Funetion: Scen & string donotation frowm tho input.
!

1 Yatuo: Lexema ftor the string denotation.
!
routino Gotetryden =
begin
externnl Cvistry;
Symptrelptriochars (Faptrilxstrgropl);
ropont bogin
Srcstche"5";
Naxtch (SkipEDLY;
if Indox eqi EOF
then roturn Lxarr(ELxi)
eli{ .Index nog Quote
then Putehr(}
elsa bogin
Srcetch«" "
Haxtch(Skipnona);
if .Indox eql Quate
than Putchse ()
eise bagin
Scanch{Sk ipspacos);
it .Index neq Quote
then axitloop;
end
and
endy -
Cvtstrg(.Suncnt);
i .Syment agl 1

13-May~77 20:29 35 bliocks

then {(Syment«0; FaptriLxdennd] «Ndchar; Faptr[Lxdenrnp!a Faptrilxstrgrepl)
else (Faptrilxdennd]+Hdstring; FaptrILxdenrnplﬁ.Sgncnt)-

Faptr(Lrv] +Lxvstrgden;

Faptr(Lxpl «By

FaptriLxcount)«dividel. Sgncnt+3¢2chsnrd =1, 2chsurdl
Faptr{Lxtoran] «TxDenot;

Hashin(}

end;

commant ! Scantax(Bold) hE

1
]
!
!
t
}

;

| Function: Scan characters containod in a tag or bold-tag.

Inputs
Bold - nonzed {ff scanning bold-tag

routine Rogl Scantax(Bold) =

hogin
do begin
Putevt{(};

end
unti! Threat{.Boid);
Faptr fLxp) «0;
Faptr{Lxcount) «divide (.Symcnt+Qchsurd-1 ﬂchsurd);
novaluo
ands

Noxtch{(i{ .Bold neq B thon Skipnono olse Skipspaces);
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communt | Hashhold :
| ' : .
| Function: Scan a bold-tay from the Input.
1 -
} Valus: Lexeme tor the bold-tag.
!
routine Hashbold =
bogin
Scantax (nonzad};
Faptrilxrvlelxvtab; -
Faptr[Lxtokan? ~TkBold;
Hashin()
andy

cenment | Gettax

Function: Scan n TRX-synboi from the input. In RES convention the
symbo! scannod nay bo a TAB-sywbol, othernize it is a TAG-symbol .

!
!
!
!
! Value: Lexeme for tha symboi.
!
routina Gottax =
begin
if Thold()
then bogin
focal Vali; .
if .GBLpragiiags(Prystropl eql O then
Noentorenonred;
it (Val«Hashhold(}) nog 8 then
return .Vail;
end
else
Scantax (zad);
Fapir{Lxv]«Lxvtag;
i{ .inpragnont ogi "C"
thon Loxerror
else boyin
FaptrilLxtokent«{if .Inpraynont agl 0 then TkTag eise TkPragi tem}y
HashinQ)
and
onds

commont ! Gotboild
' )

! Functlont Scan a boid-tag irom the input.
!
| Yaiuer Loxeme for tha bold-tag.
!
routine Gotbold =
bogin
local Val,Savstrop;
Noxtch(Skipnonel;
it not Tletter() then
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Savstrope«.GBLpragilags(Prgstropl
GBLprayf lagsiPrgstropl v1;
Vale«Hashbold{);
GBLprnagflagsiPrgetropl «. Savstrop;
Yal

endy

raturn Lrerr{ELx5); _i
i
i

comment | Endoiflla
] i

! Function: Return STOP lexews to indicate source end-ot-file has occurred,
I !

routine Endoéfite = return Lexstop;

commant | Getopr
t

| Funetion: Scan an oporater frem the input,
1

! Yalug: Larens for tho opnratur:or Error isxems,
’ '

routine Sotopr =

hegin
loeal Lxptr,5,001dsy
Lxptr+Loxaerror;
S5«0;
do bogin
Dldew, 5
I{ .Char ngl .Opchtabiel.3,0tchar)
thon bogin
Naxtch(Skipnonots
Lxptre.Opchtabio{.5,0tlex)}
t1 .Opehtablel.5,0tnoxt) then Se.5+0trousize;
end '
elsa bogin
S«.5+.0pchtablel.5,01&i1);
and;
and

until .S eql .0ldsy
i{ .Lyptr eql Lexerror
then Lrerr(ELx3) - -~
else Opixtable{.Lxptr)«<f, B>
and;

global routine Lxline =
bogin
Scanch{Skipspacas);
novaiueg
end; .

end
e fudon
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! SRTARS.BL1

! Copyright 1977

maduie SRiabss
bogin

e

P. Hibbard and P. Knueven
Pittsburgh, Ponnsylvania

Saaantic Tables

This module dofines tho entries initiaily contained in the
Hotin Tabie, Oporator Tabie and Sywbel Table.

Kernai call tables
in - ZE>»% ... Z<K%
out = ZK»Z% ... Tr<KX
Hydra tablas (other than Kernal call)
in - ZH>% ... E<H?
out ~ ZH»%% ... Zh<HE  »,

~suitches nolist;

require
ragtire
ratuire
reguire
ratpurira
reguiroe

. retpIire

suitchas tist;

macro

require
require
reqire

Creguire

SYSPRH.REN;
CONNDN. REQ;
LISPKG.RED;
LXVCOMN, RED;
LXVSY.REQ;
LXPVAL. REQ;
ENIT.REQ;

KOBTRC. RED;
STSTRC. REQ;
OPSTRC.REQ;
LXTABL.RED;

empty = B:9 8,

Defstid(ofist,md, Ix) = ;
8, Oadrinceuplit(@, 1x), 8, Hiwords (Sthtypr(Stdidty,Sthdafid), @),
(ofist + ZRsizIRhase + ZReizLEDbrEe + 1), @, md §,

i '
Datstoprl{prio,std, Ix) =
8, Qadrinceuplit(d,ix), 8, Hfuerds (§ibtypn (0, Sthdofprio?, &),
std, 8, prio %,
Defstopr2{prio,std) =
a, 8, b, Hfwords (Sthiyps (B, Sthdefprio),8),
std, 8, pric §, .

Defdonint{val) =
Loxm(Lxvprimden, val), Hiwords(2,TkDonot), Ndint, val 3,

Dettagllen,str) = :
Loxm(Lxvtag, 0), Hfuords((len+dchsurd-1) /Gchenrd, TkTag), str §,

Bofbold(lv,lp,lsn,str) =

55 blecks
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PAGE 1-2
@, Loxmtlv,Ip), Hiwords{{)ensQchsurd-L) Mlchrurd, TkBold), str $,

Doftprayitomlip,ien,str) =
8, Lexm(Lxvpryitem,ip), Hifuorde{{ien+Qchenrd-1) /Qchenrd, TkPragitem), str §,

Dafopr(iun,str) =
Lexmilxvopr,D), Hfuords((lenslchsurd-1)/Qchsurd, TkBold), str §,

DefcodoD{uyinld) = Ndvcodo+Doproc, yield, 8 3,

Bofcodulipl,yieid) = Mdvcode, yielid, 1, pl §,

Dofcote2(pl,p2,yleld) = Mdvcodo, yleid, 2, pl, p2 8,

DatprocBi{yieid} = Mdvproc+Doproc, yieid, 0 §, )

Datproclipl,yield) = Ndvproc, yield, 1, pl §,

Detfproc2ipl,p2,yield) = Hdvproe, yield, 2, pl, p2 §,

Defproe3ipl,p2,p3,yieid) = Wdvproc, yield, 3, pl, p2, p3 §,
Dofprochipl,p2,p3,ph,yieid) = Ndvproc, yield, &, pl, p2, p3, pk §,
DofprocB{pl,p2,pd,ps,n5,pb,yinld) « Ndvproe, yiold, 6, pl, p2, p3, ph, pS5, p6 $,

Botref(md) = Ndvrof, md §,

Datron(md,rent) = Hdvrow, nd, rcnt S,

Defunion2{mi,m2) = Hdvunionst, 2, ml, m2 §,

Defstruct2(ml, 11,m2,12) = Hdvstruct, @, 8, 2, mi, 11, m2,12 3,

Dotstructd(ml, 11,m2,12,m3,13,mé,14) = Mdvstruet, B, 8, 4, ml, 11, m2,12, m3,13, mé, 14

bind dunmy = 83

dataarea (Hds0)

gbinane{fdint, Mdvint),
gbinane (fdiint, Hdvlint),
ghinane (Hdhits, Hdvbi ts),

ub lpana (Hdbytes, Hdvbytas),
ghinana {{draal, Hdvreal),
gbinane{tdiraal, Mdvireail,
gbinane {dhoot, Mdvbonl),
ygbinane (Hdehan, Hdvnourinpia),
ubinane (Mdchar, Mdvchar),

ybinane{idrtring,
gbinana (Hdfile,

Hdvstring),
Hdvnoupi le},

yb inane HMdnona, fidvnonpile},

ygblnone (tdvoid, Advveid),

gb Inano (Ndst.ip, Hdvekin),

gb iname (Hd junp, Helv jump) ,

gbinano (Mdni 1, Hdvnil),

gh Inane (Mrout, Hdvout!,

ghinamo (Hdin, Hdvin},

yb Iname (Mdouth, Mdvoutbl,

gb Inane (Hdinb, Mevinbl),

ygbinane (Hdnunbor, Hdvmmbor), « ~
ghInano (Mdrour, Mdvronr}, ™
gb inane {(Hdbndg, Ndvbrdc},

ubinano(Hdnbront, MHdvabsont)},

gb Inamo (Hdrout, Hdvprec?

dataond;

dataaraalfidsl)
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data(
gbInane Mdeonpl,
datal
gbinane (Hdlcompl,
data(

locnane (Pretibb,
datal
locnans{Codibty,

DShB: SATARS, BLIIL150ALES) eCHU-10A

3

8, :

Defstruct? (Mdroal,Lexrs, Hdroal Lexin)),
0,

Dotstruct2 (Hdirea) ,Lexre,Hdiresi,Lexim))
e,

Dofprocd dint, Hdint, Ndbits, Hdbooll}),
m,
DofcodeZ (Haint,Hdbits, Hdveid))

¥
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gbInane (Rowbaost, Defrowilidbool, 1)),
datal ) -8y, '
gbinawe (Rouchar, Detren{tdchar, 117,
data( 8,

tocnane (Ronout, Defron(tidout, 1)},
data( ar,

locnane {Ronin, Dufronlfdin, 1)),
datal ey,

lacnane (Ronoutk, Detron{fdouth, 117,
datal n, )

loengre (Roninb, Defron(tdinb, 1)},
data{ e, :

"gbInane {(Prcbnds, Detproct{idbnds) ), { Ronod modo indicant
datal o, ’
iocnane (Preiiv, Detproc2 (Haint, Ndint, Hdveid)),
data( oy,
locnana(Rafint, Dofrat (dint)),
datal 8,
locnano{Raffile, Dofrod (Hdfile)), :
data( 0), ‘
gbinano(Ratstring, Doiref(Hdgtring))

datanndy -
dataarnaide2}
datat a),
gbinmmo(Preriv, Dotprocl(Raffile, Hdvoid)), | Reset, Close, Scraich
datal Too.,
loenana (Prcht, Defprocl(Rafiile, Hdbool)),
cdatal 8, o

dataand;

dataaroa{ilis3}
datal 8),
toenane{Preroal, DofprocO(fidroall), { Random
datal 8y,
tocnane{Prcrr, Dotprocl (Mdroat, Hdrasid}, ' ! S5in, Cos, etc.
datal a,
locnane (Prcbirh, Defprech (Rowhoo!, Hdbits)), ! Bits pack
datal 0, '
locnane {Prchyst, Defprocl (Ndeiring, Hdbytee)}, | Bytes pack
datat /M, :
tacnano {Prerdir, Defprocl (Raiint, Hdrealll, ! Next random
datafl 0y,
locnane{Preit, Defprocl(Raifile, Ndintd}, | Char nunber, ®tc.
dataf( 8,
loenane (Prechf, Defprocl(Raifile, Hdchan)), ! Chan
datal e,
lecnane{Preveut, Defprocl (Rewout, Advoid)), ! Print, Hrite
datal 8),
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locname (Previn, Dofprocl{Ronin, Hdvoid)}, ! Read

data( e,

tochame (Provoh, Dofprocl (Rewouth, fdvoid)d, | Hrite bin

datal o),

locnane{Provib, Dafprocl (Rowinb, Hdvoid)), | Raad bin ~
datal B, ' : -
locnano{Previout, Dotproc2{Raffile,Ronput, Ndvoid)), f Put

data( 8,

locnano (Previin, Dofproc2(Roftile,Ronin, Hdvoidl}, ! Get

data( 0}, .

lecnnna (Previp, Dofproc2(Raffile,Rououth, Hdvoidl), [ Putbin

data{ 8, .

locnane (Previg, Dotproc2{(Reffila,Roninb, Hdveid)), ! Getbin

data( ey, i

loenamp (Previs, Dofproci(Raffile,Ndstring, Hdvoid)}, | Haka term

datatl o, i

{oenanaPrevrirs, Defproc2(Raffile,Rafstring, Hdvoid)}, ! Associate

datat n, :

locnamna {Preon, Dofprocl(Raffile,Prcbi, Hdveid)), ! On routines

data( a,

locnname(Presnli,
datal
loenans (Presni,
datal(
tocnane (Prci fae,
data{
Joenano (Preandi,
datad
leenano{Prcvidi,

dataf 0), ]

locnane {Prcest, DetprocG{Reifile, Ndstring,Ndchan,Ndint,Rdint Ndint, Hdint}), | Estabiish
data( a,

tocnane{Codeibtv, Detcoded(Codibtv}), | S5yg trace
datat 8),

loenane{Codp2ivy, Detfeodol(Pre2iv, Mdvoid)), | On tick
data( 8,

locnane (Codpiibhv, Dofcodel(Preiibh, Ndveid)), I On error
data( 8,

locnana{Codeibtvv, Defcodal(Codibtv, Hdvoid)), I On sys trace
datal 8y,

locnane {Cadiv,

Dofproc2 (Mdmmber,Ndint, Hdstringd),
8},

1 Rhole

Defproc3 (Hdmmmber , Ndint, Ndint, Ndstring)), ! Fixed

9,
0,

o,

DafprocB(RafiiIe,ﬂﬁntr}nq,ﬂdchnn, Hedint}), 1 Open

Defproch{Rotfile, Hdint,Hdint, Hdint, Hdvoid)), ! Set

Detcodel (Hdint, Mdvoid}}

! Harning level

Dufprnnh(ﬂdnunhnr,hﬂini,Hdlnt,ﬁdint, Hdstring)), 1 Float

dataend;
TH>% )
dataarea(Hyd0}
ybinane (Hdt (na, Mdvnonpi te)
dataond;
datarrna(Hydl)
data{ 8,
locnano(Roftime, Dofref (Hdtima))
dataond;
dataarna(Hyd2)
data( o,
loenane {Codv, Detcodob (Hdveid)),
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datal
loename (Codrity,
data(
locnane(Codtmrt,
datannd; '
A<HZ

A% A

dataarea{Kerd)
yblnano{Hdsiot,
_gbinane (Ndstep,

dataand; '

dataarea{farl)
datal
locnane {lidrtsmask,
dataf
locnane {Ronint,
data{
jocnana (Ronstep,
dataand;

dataarealker?)
datal(
tocnane (Hdualk,
dataand;

dataaraalferd)
datal
loenane (Hdpath,
dataend; '

dataarea{Karh)
locnane (Hdalgpars,
locnane (Hdpnthrlot,
dataand;

datanraa{larb)
datal
locnano Hdaryl ist,
dataf{
locnano (Prestep,
data(
lecnpne {(Prcpsv,
datal
loenana (Prepsb,
datal
loenane {Prepts,
datal
loenana (Preupov,
data(
loename (Prepesv,
datat(
locnana{Prcpesb,
datal
Hocnana{Presby,

DS¥B: SRTABS. BL1[L150RL6B) eChU-10R *

8y,

Dofcodol (Raftime, Mdveid)),
8,

Dofcodel(Hdtime, Ndroal})

Hdvnoupi le},
Hdvnourimple)

9,

e,
Detron(lidint, 1)},
8),
Defron(ldstep, 1))

0,

- Defraf (Roustapl))

8,
Detstruct2 (Hdrlot,Lexs,Hduatk,Loxu))

Dofunion2 (Hepath,Rdslot)),
Dofunion2 (Mdpath,Hdslat))

8, .
Dofron(Mdnigparm, 11},

0, !
DofprocBiistapl)), !

a1, i

Dofprocl (Nelpatheiot, Hdvoid)),

o, . :

Dotproct (Hdpathslot, fdboel)),

3,

Defprocl (Mdpathrlot, Hdctepi},

0,

Dofproc2 (Mdrlot,Ndpathslet, Hdveid)),
0y,

Dofproc? Mdpathulot, Hdelot, Hdvoidl),
8,

Datproc2 (Mdpathslat, Ndsfot, Hdbits)),
8}, :

Dotproc2(Mdsiot,Ndbits, Hiveidl),

29_Sop-77 22:18 55 blocks
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data( 0, _
toenano {Prcperty, Detproc2(tdpathslot,Hdrtsmasy, Hdvoid)),
data( e,
loenawe (Prepssrtv, Dofproc3(idpathslot,Ndslet,fdrtemask, Ndvoid)),
dataf( 8, .
loenane{Prepssrts, Defproc3{ldpathsiot,Ndeiot, Hdrtsmask, Hdatep)),
datal ' B},
locnane (Prcespsv,  Dofproe3(Mdriat,Ndslot,Nipathelot, Mdveid)),
datal 8,
toenane(Cods, Defcodof{Hdrlot)},
data( 8, :
locnane(Codist, Detcodel (Ndint, Mdstep)),
data( o), =
locnane {Codriu, Defcodel (Rowint, Mdualk)),
datal 8), :
locnane(Cedisl, Defcodal (Hdint, MNdslict))
dataend; :
dataaran(Karb)
datat 0,
loenane{Preepsat, Dotproc3(Mdslot,Ndpnthelot,Hdarylist, Hdbits)),
data{ a1, _
locnane (Prespsuni, Dofprocé(Hdriot,Hdpathelet,Hdualk,Ndarglist, Hdbits))
datannd;
Z7<K%

structure Imodo{I,P,5]1 = (.Imode+Qndrince(,l-1))<.P,.Sx;

map I[modo

EH>%
ZK>57

Rofiima:sCodviCodrftviCodtnris Z<HA
Mennik:RowinttRoustap:Hdaryl ist:Mdpath: Hdrtewast:
Preptv:PreprsrtviPrespeviProepewals

Prcpasvi PrcpsrtviPrepab: Prepesrts:Prepes: Prespsabe

Prepogb: PresbviPrestep:Preospsv:

Cods:Codist:Codrin:Codisl: Zi<KZ

Rofint:RoffitosRofstring:

Rouhool:RonchartRosout: Rouin:RonoutbiRokinbs
Mdeconpl:Hdlicompl:

Prconds: Preroal tProrr:PrebtrbePreiibhe
PrcitiPrchiiPrechéiPrevobtPrevibiPreont PreenlitPrcbystiPrertirs
Previ3tiPreriviProvoutiPreviniPrevioutiPrevrirsiProviss
PresnZHiPresnditProostiProviintProviptPrevigiPreitsciPro2ive
CodibtviCodp2ivviCodpiibbvtlodcibtviCodeibtvviCodivy

gliobridatai{Vector, Idata,)

AH>% -
FK>%Y

K>EY

ZE>%7,

RafL, Rofint(Link),Reffilellink],Refstringllinil,
RaftimelLink), Z<H¥
Honalk (Link), B74A<KZ
8,

RowL, Raubeot{LInk),RanchariLink} Ronoutilink) ,Ronini{Link],
Ronouth(Link) ,RoninbILink),
RovintiLink) ,Roustepll ink] Hdarglistilink], I%<KZ
8,

Structl,, Ndeompi[Link} ,Hdicomplilink},

NdpathlLink] Hdrtsmask[Link], %Z<K%
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ProcL, Prcbnds(link],Prcre
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8,

. :
af [Link),Prerrilink],

Prcbtrbllintd,PreiflLink],Prebf{Libk] ,Prechiilink],
Previldi(link) ,Prertvilinkd Prevoutilinkl,Previnilinkd,
PrcvobfLinkl,PrcviblLlnk},Prcvf:[Lﬁnkl,PrcvrfrstLink],
Previout[Link),Previinilink) ,Previpllinkl,Previg(link],
Preonilinkl,PresnliiLink) ,Presn2i{Link),Presndillink},
Preidscllink},PreostiLink) ,PrebystLink] ,Prertir(linkd,
Prc2iviLink) ,PrciihblLink), :
Prespennl [Link) ,Prepsvil ink],Preepsvilink) ,Prepesrivilink],
Prepasvilinkl,Preportvilink) Prepshilink) ,Prepserts{link],
Prepes(Linkt,Prespaab{l ink), PropunblLink) , Presbuvilink],

Prestopil.ink} ,Presspsvilink]l, Z7<KX

L . ’
1, CodibtviLink),Codeibtvilink},Codp2ivvilink},CodpiiblviLink],

CodvilLink} ,CodritviLink},Codimrlilink], ¥<HY
CodolLink),CodistILink),CodriniLinkl,Codist(Link], ZX<KZ

! Indaxes into the Knodué table (ses SEHR4.BLI)

1, Mreai = 2, HNiroal = 3, Heompl = 4, Hicompl = s,

Hchar = 6, Bstring' = 7, Hbool = 8, Hbits = 3,

Hiwords (Idman,
Htwardn (Idwon,
Hinordn(Idmon,
Hfuords (Idmon,
Hfuords {Idmon,
Hfwords (1dmon,
Hfworde (1dman,
Hinords (Idwon,
Hfuwords (Idmon,
8, |
Hiwords {Idgon,
Hiwerds (1dyen,
8},

Hfwards (1dman,
Hfuords (Idmon,
),

Hfuords {Idnen,
8,

Hfwordes (Idmon,
Hiwords (Idmon,
8),

Hfuwords (IdIIR,
Hiwords (1dART,
8 ), :

F L4 ¥4
?:
-8
Code
. Codcihtvwllinkl ,CodiviLinkl,
>4
AW A4
g,
Evontl, 0,
8)
bind
Mint = 0, Niint
Hsema = L8, Mvoid = 1l;
bind .
Obabs = uplitd
Oband s uplitl
Obarg = uplitd
Obbin = uplitl
fibconj a uplitf
Obdiv = uplit(
Obdonn = uplit(

Hiwordn (Idman,
8,

Pabgi}, Hiuwardsdint, Nint),
Pabgil i) ,Hinorda(Hiint, Hlint),
Paber), Hiuorde{liraal, Hroal},
Pabsir) ,Hfsords (Mireal, Hireal),
Pabsc), Hfwords(Hconpl, Hreal),
Pabslc),Hivords(Hicompi, Hireal),
Pabsb), Hfwords{tiboo!, Hint),
Pabgbt) ,Hiwerde(tbits, Hint),
Pabsch} ,Hfuwords (Hehar, Hint),

Pandb), Mdbool, Hdbool,Hdbool,
Pandbt), Mdbits, Mdbits,Mdbits,

Parg), Hiverds(licompl, Hraal),
Pargl}, Hiwords{Micompl, Hireal),

Pbin}, Hfuords{Hint, Hbits),

Pconj), Hidords(teompt, Heompl),
Peonjt) Hivords (Micompl, Ricompld,
Pdiv),.

Pdiv),

Pdounnon) ,Hiworde (Hsona, Hvald),

5SS blocks
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Obdvab = uplitl Wiwords (IdRAR, Pdiv),
8,

Ohoionm w uplltf Hfuprdn{Idyon, Polmbt}, fdbool, Mebits,Hdint,
Hiuwords (Idyon, Polmbyl, Hdchar, Nebytes,Ndint,
),

Obonti = uplitd Hiuords{ldmon, Ponti), Hiuords(Hroal, Nint),

' Hivords (Idmon, Pontil) Hiuerds(tireal, filint},

8,

Oboy = uptit( " Hfuworde {(IdANBNC, Peq),
Hiwords (1dSSB, Peqcs),
Hfuords (1dgon, Pogb),  Mdbool, Hdbooi ,Hdbool,
Héwords{Idyon, Peqbt), Mdbool, Hdbits,Mdbits,
Hiwortie{Idyen, Poyby), Hdbool, Hdbytes, Hibytes,
8,

Ohye = uplit( Hiwords (IdAARC, Pyod,
Kiuords (1S58, Pyocs),
Hivorde{ldgon, Pyeht}, Mdbeol, Mdbits,Hdbits,
Héuords (Idgen, Pyoby), Mdbool, Mdbytes,Ndbytes,

8,
Obyt s uplit( Hiuo:da(ldnﬂnt, Pyt),
Hiwords (1d58B, Pytcsl), ™~
Hfwords{ldgen, Pgiby), Hdbool, Hdbytes,Hdbytas,
e,
Oble ~w uplitd Hiwords (IdNARC, Ple),

Hiworda (1§58, Plecs),
Hiwords(idgon, Plebt), HNdbool, Hdblts,Mdbits,
Hiwords(ldgon, Plebyl, TMdbool, Hdbytes,MNdbytes,
b1, i
Obleng = uplitl H{uords(ldnon,iPiengi),ﬂfuords(ﬂint, Hlint),
Hiwords{ldmon, Piengr},Hfuords(freal, Hlirasi),
Rfwords (Idmen,; Plenyc) Hiuords {Hconpt, Hicompl),

8, g
Dblavel s uplitl Hiuords(Idmon,: Plavint) Hivords (Hint, Hsema),
Hfuordn(ldnon,iPlavson),Hfuords(Hsana, Hint),
B}, ;
Obit s uplif( Hewords (1dfiARC, PEL),

Hiwords (14558, Pltes),

Hiwords(Idgon, Pitby), Hdbool, Hdbytes, ltdbytes,
8,

Bbiwh = uptit( Hiwords (ldIAR, Plubm), Hdebsent,

: Hiuords (IdIBR, Piwh),  Mdint,
Hiuorde (1dwon, Pinbrstrl, Hfwards (Hetring,Mint),

‘ 8, :

Dbmdab = uptit! Hfworde (I1dIAI, Pmod),
81},

Obmnab = uplit( Hiwords (1dRAR, Psubl,
Hfuwordr(IdIRI, Psub},
8,

Obminus = uplit( Héwordr (1dRAA, Peub),

: Hiworrs (Jdwon, Pnagi}, Hfwords(finy, Hint),
Hivords (1dmen, Pnogli), Hivords(Miint, Hlint),
Hinords (Idmon, Pnagr), Hiwordsifiroal, Hreall,
Hfwords {Idmon, Pnoglir) ,Hixords(Hiraal, Hiroall,
: Hinorde {Idmon, Proge), Hiwords(Meompl, Hcompl},

Hiuorde{Idwon, Pnoglc),Hfuords(licompl, Micompl),
e},

Obmod = uplitl Hiworde (14111, Pmad?},
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Obno

Obnot
Obodd

Obor

Ohovab
Obover

Obplab

Obpltn
Obptitn

Obplus

Dhropr

Obroun

Obohi
Obshre

Obghrt

Cbeign

Ohtimas
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uptitf

uplit!

uptit(

uplit{

uplit{
uplit{

uplitf(

upl H{
upl e

upl it

uplit(

uplit{

uplit{
uplitf

uplitt

uplitd

uplit(

T

89,

Hiwords {IdRARKHE, Pno),

Hfworda (1d558,
Hinorde (Idgon,
Hfwordo (Idyon,
Hfuords (Idyen,
8),

Hfuwerds (Idwen,
Hfuords (Idmon,
0,

Hiwords (1dmon,
Hfwords (Idmon,
0, _
Htwords (Idgon,
Htfworde (Idgon,
01},

Hiworde (I1dIRI,
81},

Htwords (14111,
e, :
Hfwordc (1dRAR,
Hiwords {IdIAI,
Hinorde (14SCS,
Hiuwords (1d45C5,
ary -
Rfnordr (I14CSS,
g3,
Hfworde(1dI1C,
B,

Hfwords (I4ANA,
Hfuorde (14555,
Hfwords (Idmon,
Hfwords (Idmon,
Hfuords (Idmon,
Hfwordc (Idmon,
Hiwords (Tdmon,
Hiwords (Idwmon,
8,

Hfwords (Idnon,
8),

Hfnords (Idmon,
Hfwords (Idwon,
o),

Hfuordes (Idgon,
8,

Hiuords (Idgon,
8,
Hfvords{ldmon,
Hiuordes (Idmon,
Hiuords {1dmon,
8,

Hiwords {1dmon,
Hisords (I1dwon,
Hiwords (Idmon,
Hiwords (Idpon,
9,

Hfuorde (JdRARN,

Pnocs), ‘
Pnob}, Hdbool, Mdbool,Hdbool,
Pnobt), HMdbool, Mdbits,Mdbits,
Pnoby!, MHdbool, Mdbytes,Hdbytes,

Pnotb}, Hiuords{{boo!, Mbonl},
Pnatbt) Hinordettbits, Hbits),

Podd}, Hfwords(Mint, Hbool),
Poddl), Hfwords(Miint, Hbool),

Pork), + Mdbool, Mdbaol,Ndbaal,
Porbt), Hdbits, Mdbits,Ndbits,

Povar},

Pover),

Padd),

Padd) ,

Pcat+4), Ndstring,
Pcat+3), Hdchar,

Pplustocs),
Pplitm),

Padd} ,

Pcat),

Pnoop), Htwerds(fint, Hint},
Pnoop), Hiwordr{Mlint, Hiint),
Pnoop}, Hiwordes{froal, Mreal),
Pnoopl, Hiwords{Mlireat, Hireal),
Phoop?, Hiwords{Heompl, Mcompt),
Pnonp), Hinorde(licompl, Micompil),

Propr), HiwordciMint, Hchar),

Proun), Htwords(llrasl, Hint),

Prount) ,Hfuords (Hireat, MNlint),
Pshi), fdbits, Ndint,Hdbits,
Pghr), Hdbits, Ndint,Mdbits,

Pehrti) , Hiwards(Hlint, Nint),
Pshrtr),Hiwords (Mireal, Hroall,
Pshrte} Hivwords (Hicompi, Hcompi},

Psyni), Hinerds(tint, Hint),
Preynli) Hiwords(ftlint, Hint),
Psynr), Hiwords(tiroal, Mint),
Psynir) , Hivords(Mireal, Hint),

:Pnul),

28-Sop~77 22:18 55 blocks
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Hfuwords(Idgon, Pmuiic), NMdstring, Mdchar,Hdint,
Hfwords (Idgon, Peulel), Hdstring, Ndint,Hdchar,
Hfwords(ldgon, Pmuiis), Mdstring, Hdstring, Hdint,
Hfuords (Idgen, Prulsi), Rdstring, Hdint,Hdstring,
8,

Obtmab = uplitl Hiwords (1dRAR, Poull,
Hiwordr¢IdIfI, Pmul),
Hewords (1d5CS, Prulsi), Hdint,

@),
Obup = uplitf Hiuords (Idmon, Pupsem) ,Hfuords (fsema, Hvold),
8,
Obupl = wplitl - Héwords (I4RIA, Pexpl,
8,
. Obup?2 = uptitd Hfwords(1dRIA, Pexp),
8y,
Obuph = uplitf Hiwords (IdIBR, Pupbm), Hdabsent,
Hiwords {Id1BR, Pupb), Hdint,
Hiuords{ldmon, Pupbmstrl}, Héuwords(Hetring, Mint},
8 )
dnlanraa(SgntnE)
! Environeent ennquiries |
data( Dofstid( 8, Ndint, quoted Dottag( 6j THARINT®))),
datat Dofstid( 1, Mdranl, .quoted Doftagl( 7, YHAKREAL’ })),
datal Dotstid( 2, Hdroal, quoted Dofiagl 9, 'SHALLREAL™) ),
data( Defstid{ 3, Mdint; oquoted Doftag(lf, MAXARSCHAR' ),

| Operntions associated with BITS values

datal Detstid( &, Prcbirh, quotad Doftagl 8, 'BITSPRCK’I)I,
! Oporations asseciated with BYTES values
data( Dofstid{ 5, Prebyst, yuoted Dottag{ 9, 'BYTESPACK' ) ),
| Standard mathematical comstants and functions
datal Defstid( 6, Mdroal, quoted Doftagl 2, 'FE’)NI,
datal Dafstid( 7, Prerr, quoted Dettag( &, 'SQRTI)),
data( Dofstid( 8, Prerr, quotod Doftag( 3, "EXPTI}),
datal Dufstid( 9, Prerr, quated Deftagt 2, 'LN'))),
datal Datstid (18, Prerr, quoted Doftag( 3, 'COS'))),
datadl Dofstid(ll, Prerr, guotod Deflagl 6, *RARCCOS')),
datal Defstid(l2, Prcrr,  queted Daitag! 3, 'SiN")I)),
datal Detstid(13, Prerr, quoted Deftag( &, "ARCSIN'I)),
datat Defstid(14, Prerr, guotad Doftag( 3, 'TAN'))),
data( Dotstid(l5, Prerr, gquoted Deftag! 6, "ARCTAN'))),
data{ Dofstid{16, Prerfir, guoted Doftaglll, 'NEXTRANDON' 113},
I Channels -
datal Dafslld(l7, Hdechan, quoted Doftagll4, *STANOINCHANREL 32D,
datal Defstid ()8, Hdchan, oquotad Doftag(ls, *STARDOUTCHANKEL' } )Y,
dataf Dotstid(19, Hdchan, quotod Dottag(l8, ’'STANOBACKCHRNNEL’))),
! Files and associated oporations
data( Defstid(28, Prcchi, quoted Deftagl 4, 'CHAR'}1Y,
data( Dofstid(2l, Previs, quoted Doftag( 8, 'MALETERH'))),

datatl Defstid(22, Prcon, guoted Deftag(l6, 'ONLOGICALFILEEND’))),
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. data( Defstid(23,
data( Dofstid(24,
data( Dofstid(25,
data( Dotstid(286,
data( Defstid(27,
datal Defstid(28,
datad Defstid(29,
data( Defstid (38,
data( Datstid(31,
data( Befstid(32,
data( Detstid (33,
data( Dutatid (34,
detal Defstid(35,
datal Detstid(36,
datal Cetstid(37,
data( Deistid(38,

| Conversion routinos

data( Detstid(39,
dataf Dotstid (40,
dataf Doistid(sl,

! Formatliess transput
data( Doistid (42,
data( Dotistid(43,

! Binary tranesput
datal Dofstid (44,
datal Dotstid (45,

| Particular proiude
datal Dotstid (46,

data( Dotstid(47,
datal - Dotstid(48,
datal Dotstid (48,
dataf Dotstid(58,
datal( Dofstid(51,
data( Dofstid(51,
dataf Daotstid(52,
dataf Detstid(53,
datal Dofstid{(54,
datal Dafstid(55,
data{ Dafstid (56,
data{ Datxtid(57,
datal Dofstid(58,
datal Datstid(59,
ZH>4
data( Defstid (60,
datafl Detstid(B6l,
datat Detstid (B2,
data( Datstid (63,
data( Defstid (64,
datat DOefstid (65,
dataf Defstid (66,
data( Datstid(67,
datal Datstid(68,
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Precon,
Precon,

quotad
quoted
Preon,  quoted
Prcest, guoted
Prcitse, gquoted
Prevrirs, quoted
Prerfv, quoted
Precrifv, quoted
Precif, tunted
Prcif, quoted
Prcii, quoted
Prertv, quotad
Prertv, quotad
Prerfv, dquoted
Previ3i, quoted
Prcriv, quoted

Daftag(l?,
Doftag( 9,
Doftag( 9,
Doftag(
Doftag(
Doftag(
Dottag(
Doflag( 7,
Doftag(le,
Dofiagtld,
Dettagilo,
Doflagl( 5, .
Doftag( 7,
Dottagl
Dottagl
Deitag(

3,
4,
9,
5,

Presnli, quoted
Preendl, quoted
Prcen3di, quotsd

Dottag(
Dottag(
Doftag(

Dottag(
Doftag(

Previout, quoted
Previin, guoted

Previp,
Prcvitg,

quotad
quoted

Dottagl
fotftag(

Refint,
Preroat,
Reftile,
Refille,
Reffile,
Prcvout,
Precvout,
Previn,
Prcvob,
Previb,

queted
guotod
quoted
quotod
quoted
quonted
quoted
quotod
quoted
qtio tod

Dottaa(lO,
Daftag( 6,
Dottaal 7,
Deftag( 8,
Daflag( 9,
Deflag( S,
Deftagl( 5,
Dotftagl 4,
Dottag{ 8,
Doftagl 7,
Codp2ivv,quotod Doftagl 6,
Codpi ibbv,guoted Dotlag{ 7,
Codeibtvv,guoted Deftag(ld,
Codcibtv,quoted Doflagt 8,
Codiv, quoted Deftagtl?,
Hdchan, -
Hdchan,
Hdchan,
Wrchan,
Codiv,
Codrity,
Codv,
Codtmwri,
Hdchan,

hunfed
aquoted
quoted
quntod
quuiag
quoted
quoted
quoted
quoted

Deftag(l3,
Doftag(lé,
Doftagllt,
Doftag(l4,
Dettag( 7,
Deftag(l],
Deftag(l3,
Doftag{ 6,
Daftaglld,
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PONPHYSICALFELEEND? 1)),
PONPAGEERD'))),
OHLINEEND? D)),
YESTRBLISH!))),
YOPEN*))),
YRSSOCIATE?))),
CLOSE’ ),
SCRATEH' D),
*CHARNUIRER?)))
'LINENUNBER®) )Y,
'PAGEMIMBER? 1)),
'SPRCE’))),
'NEHLINE'))),
'NEWPRGE*)))
TSET' ),
'RESET*))),

THHOLE' 1)),
'FIXED’ )Y,
'FLOAT? 1)),

PUTI )Y,
1GET) )Y,

'PUTBIN'I ),
'GETBIN' )Y,

'LASTRANDON'))) ,
TRANDON’ D)),
PSTANDIN'D)Y,
*STANOOUT?))),
PSTANDRAGK?))),
YPRINT?))),
TURITE? 1)),
TREAN’IYY,
'WRITERIN'))),
TREADBIN'I DY,

YONTICK*))),
*OHERROR® 1)),
*OMSYSTRACE' ) ),
*SYSTRACE*) )Y,
'HARNINGLEVEL' 1)),

*CONSINCHRNHEL 1)),
' CONSOUTCHANNEL® ) }),
'FIXENPRGECHARNEL 1)),
*VARPRGECHANKEL® D)),
YSUTRACE?))),
'GETPROCTINE))),
*STARTPROCTIHE’))),
'HUSECS*))),
*S0SFILECHANNEL' ),
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Z<H7
KR4
datal Daistid(6Y, Prepusrts,quoted Dultag(ll,'SﬂPP[NUCﬂPﬂ'))),
datal Dofstid(78, Prcapuab,quotod Deftagl §, rseaLLI N,
datal Botstid (71, Prcpss, duotod Doflag( 8, *$CLENGTH"))),
datadl Detstid(72, Prcposb, yuotod Doftag( 8, YSCONPARE® )Y,
datal Dutstid(?3, Prcsbv, gquoted Deftagl 8, *SCOMTROL'))D,
dataf Defstid(74, Prcpev, quoted Doftagl 7, *SDELETE*) ),
datal( Deistid(7S, Prcepov, guoted Deftagt 8, 'SGETCAPRT YY),
datal Dofstid(76, Prepesrtv,quoted Doftag(l2,  SINTERCHANGE' )},
datal Defst1d(77, Prcstep, quoted Defilaglls, TSLNSLENGTH' Y)Y,
thatal Detstid(78, Prcpsv, quoted Doftag( 9, *SHAKEPAGE’ )Y},
dataf Doistid{79, Prcpev, quoted Deftagilé, *SHALEUNIVERSAL' ))),
datat Dofstid{88, Prcsspev,quotod Doftagl 6, *SHERGE' D)),
datal . Dofstid(8l, Prepsv, gqueted Doftagl 2, P,
data{ Dofstid(82, Preposriv,quotod Doftagls, 'SPABS'INI,
datat Dofstid (83, Prepssrts,quoted Deftagtll, *$SPASSAPPEND' 1)},
data( Dotstid{84, Prepsb, quoted Deftag{l3, TEPCONDITIORAL' 1)),
data( Defstid(85, Prepssrtv,quoted Deftag(8, 'SPUTCAPR'))),
data( Defstid(86, Prepsriv,gquoted Doflagllld, *$SETCHRRIGHTS'I)),
dataf Dafstid {87, Prepssv, quoted Deftagl 7, PESHITCR Y,
datal Deéstid (88, Prespev, quoted Doflag( S, *STAKE™))),
datal Detstid(88, Prespsnal,quoted Deitagld, '$TYPECALL' 1)},
data( Defstid(98, Prcpsv, cquoled Dottag( 7, 'SURBATE' D), .
datal Dofstid(9], Prepsv, quoted Doftagl 2, 'S$V’))),
datatl Dafstid(92, Prcpsy, quoted Dofiagl 7, T$VACATE? 1)),
data( Dafstid(93, Prcpev, quoted Doftagl §, rsvaLL’ )y,
datal Detstid(34, Cods, quoted Doftag( &, 'SGETSLOT’))),
datal Detstid(95, Codist, quoted Deftlag( 9, TSMAKESTEP? ) )),
data{ Dofstid (96, Codrim, quoted Doftag( 9, TEMALENALE? D)),
data( Defstid(37, Codisl, quoted Deftag¢ 8, 'SUSESLOT'))),
data( Datstid(98, Codpiibbv,quoted Detlag(8, YONSIGHAL’ )Y,
dataf( Defstid{29, NHdelat, quoted Dottag( 8§, INULLSLOT?)),
Eh<K?
! Dporators
tatal Dotstopril 9, Dhahs, guoted Defapr{ 3, 'AAS"IDY,
datal Defsteprll 0, Ohorg, quotod Defepr( 3, "ARG'I)),
data( Oatstoprl( B, Dbhin, quotod Detopr( 3, 'BIN'IY),
datal Detstoprl( 0, Obconj, quoted Dofopr{ &, 'CONJ'H)),
datal Cotstoprl{ 8, Obdown, guotad Dofopr( &, 'DOHN'IY),
datal Dofstoprl( D, Dbonti, gquoted Ocfopr{ 6, ENTIER’1)), ~
dataf Defstoprl( 8, Obleny, quoted Dofopr{ &, ’LENG’}}),
data( Dofstopri{ @, Obievet, gquotad Oefopr{ 5, *LEVEL’))},
datal( Dofstoprl( 8, Obnot, guoted Datoprd 3, *NOT'))},
data( Detstoprl{ 8, Obodd, quoted Dofepr( 3, 000" )),
data( Dotstopri{ 8, Obropr, quotad Dotepr( 4, 'REPR?))},
tintal Dofstoprl( 0, Dbroun, guoted Defopr §, 'ROUUDIINY,
datal Dofstoprl( O, Ohchrt, quoted Qafopr{ 7, 'SHORTEN*))),
data{ Defstoprit @, Obeign, aquoted Dotopr{ 4, *SIGN'}}},
data( Detstepri( 8, Obup, quoted Dotopr{ 2, 'UP'1)),
datal Dofstoprl( 1, Obdvab, quoted Dofopr( 5, 'DIVAB’))),
gbinano{ Oprdvab, Dotstopr2( 1, Obdvab)),
datal Detstoprl( 1, Obenab, quoted Dofepr( 7, HINUSAB'))),
gbinana{ Oprenab, Dotstopr2( 1, Obmnabll,
dataf Dotstopri( 1, Cbudab, queted Dotopr{ 5, 'HODAB’I)),
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ghinane( Oprndab, DotstoprZ( 1, Obmdab}},
data( Detstopri( 1, Obovab, = quoted
ybinama{ Oprovab, Dofstopr2( i, Obovabl},
data( Defctoprl( ly Obplab, quoted
gbinama{ Oprptab, Defstopr2( 1, Obplab}),
data( Defstoprl( ), Obplte, quoted
gbiname( Oprptto, Detstopr2( &, Obplto)),
datal Defstopri( 1, Obtmwab, quotaed
gbiname{ Cprimab, Defstopr2( L, Obtmab}),
data( Defstopri( 2, Obor, | quoted
~datal Defstopri( 3, Oband, : quoted
dataf Dotstoprl{ 4, Obog, | quoted
gbiname{ Opreq, Defstopr2 (. &, 0bnq)),£
data( Defstoprl( 4, Obna, | gquoted
" gbiname{ Oprne, Defstopri( 4, Dbna)),f
data( Defstoprl( 5, Ohge, | quoted
gbinane( Opryo, Befstopr2( 5, Obyol),
data( : Dafstoprl( 5, Obyt, | guoted
gbinane{ Oprgt, Dafstopr2¢ 5, Obgt)), |
data( \ Dafstoprl( 5, Obile, : quoted
gbinane{ Oprie, Datstopr2( 5, Ohiel)),
data( Dofstoprl{ 5, Obit, quoted
gbiname{ Oprit, Defstopr2( 5, Ghit)),
gbhinpre( Oprplus, Dofstopr2( B, Obplusl)),
gbinana{ Opruinus, Defstopr2( 6, Obminus}),
datal( Defstoprl( 7, Obelom, | quoted
ghlname( Oprtimes, Dofstopr2( 7, Obtimes)),
gblinama{ Oprdiv, Doefstopr2( 7, Obdiv}),
datal Dotstoprll 7, Obmod, quoied
gbInama ¢ Opraoit, Defstopr2( 7, Ohrodl ), '
data( Detstoprl{ 7, Obhevor, quoted
gbiname { Oprover, Bofstepra( 7, Obover)),
gbiname{ Oprupl, . Dofstopr2( 8, Obupl)),
gbinanae{ Jprup2, DotstoprZ( 8, Obupil},
data( Dofstoprli( 8, Oblmb, quoted
‘datal Dofstopri{ 8, Obupb, quotod
datal Dotstoprl( &, Obshi, quated
data( " Dofstopril 8, Obshr, quoted
gbinamo{ QOprpliin, Dofstopr2( 8, Obplitm),
datal ~1}
dataand;

! Think abput doing IN and RE

undeciare Lexstop, Lexstart, Lextab;

globnidatad,Lexstart,) Lexm{levstart,emptyl);
glebnidata(,Laxstop,) Lexmilwvetop,emptyl);

globaldata{,Lexrtab,}
8, Dettag( 8, empty),

8, Dattag( 2, 'IN"), e~
0, Deftag( 2, 'RE"),
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Defopri 6,

Dofoprd
Detopr{
Datopr(
Dotopr(
Dafopr(
Datopr(
Dafopr(
Defopr{
Defopr(

Dofopr{

Dofopr(

Oofopr(

Bofopr{

Dotopr{

Dotopr(
Defopr{
Datopr{
Detopr{

W L W W
- w -

"OVERRE’ ),
PLUSAB? D)), <
PPLUSTO?))),
YTINESRB' 1)),
0R")),

PAND'3))

€0,

TNE)),

'GEN)),

6T,
e,

"W,

PELEN’ D)),

"MOD* 1Y,

*OVER' 1)),

TLHB' )Y,
PB ),
*SHL'))),
*SHR'))),
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.8, Deitag( &,
6, Dofdenint( 1),

FA ST AA

'STOP'),

0, Deftagl 1, ’S"),

8, Dettagl 1, *W'},

0, Deflag( 7, *SAUXRTS'),

6, Doftag{ll, ’SGENERICRTS'),

0, Dottag(l2, 'SANPLIFYFLAG'},

0, Doftag(l3, 'STEMPLRTEFLAG’),

4

Dothoid(Lxvat, e, 2,
Dothold{Lxvhoyin, 8, S5,
Defhotd{Lxvprimdr, Hdbits, 4,
Dotholid{Lxvothdr, HNdborl, 4,
Defhotd(Luvby, g, 2,
Dothold{Lxvprindr, MNdbytes, 5,
Dofbold(Lxvcasa, g, 4,
Detbold (Lxvathdr,  Mdchan, 7,
Dothold{Lrvothdr, Hdehor, 4,
Defhoid{lLxvpree, "c", 2,
Dotbold{Lxvcods, 0, 4,
Dethoid{Lxveodoop, B8, 6,
fothold{Lxvprco, "c", 7,
Dofhotd{Lyvprimdr, MWdcormpl, 5,
Dothold{Lxvdo, 8, 2,
Dotbold{lxvelif, 8, &,
Defboid(Lxveise, B, 4,
Botboid{Lxvend, 8, 3,
Dotbaid{Lxvesac, 8, 4,
PDotbold{lxvevent, 8, 5,
Defboid{lxvexit, g, 4,
Defboid{Lxvaxrt, 8, 3,
Defbold{Lxvbooidon, fiBEfaise, &,
Defbold{byvii, a, 2,
Dethotd{lxvothdr, Hdfile, 4,
Detboid(Lxvior, 8, 3,
Dotbold{lxvirom, 8, &,
Dofbold(Lxvga, Hd jump, 2,
Datbotd(Lrvgota, Het jump, 4,
Dathold{Lxvheap, Genhonp, &,
Detholdilxvif, g, 2,
Nafhold{lxvin, 8, 2,
Jofhold{Lxvprimdr, Hdint, 3,
Detboidilxvidty, Idtyis, 2,
Nefhold{lrvidty, Idtyisnt, 4,
ftatboid{lLxvioe, Ganlocraf, 3,
Defbotd{Lxviong, a, 4,
Defboid{lxvmede, g, 4,
fefhoid{Lxvmodule, 6, 6,

flathoid(Lxvnounodo,
Nofbotd (Lxvnounedo,
Dpfhold{Luvnil,
Netholid{lLxvod,
Dothold{Lxvof,
Dafbotd{Lxvop,
Dotboid(Lxvouse,

Ndvnawpile, 7,

Hdvnemsimpte, S,
Henil, 3,
B, 2,
e, 2,
g, 2,
8, 4,
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AT,
YBEGIN'Y,
'BITS"),
*BODL"),
BY*),
'BYTES"),
*CASE'),
*CHRANEL' ),
YCHAR®Y,
'eo’),
'CODE'),
*CODEOP'),
'COUNENT?),
CONPLY),
'00%),
'ELIF?),
YELSE"),
PEND’),’
ESAC’),
JEVENT?),
YEXIT?Y,
YEXT?),
'FRALSE'),
FIM),
'FILE’Y,
'FOR'), .
YFRON?),
1GOtY,
1G0T’ ),
THEAP'),
HIFY),
HINYY,
VINT?),
11573,
VISNT),
LOC"),
PLONG? ),
"HODL),
*MODULE"),
REMPILE'),
PNEHSIMPLE?),
INILY),
00%),
10F1),
J0P*),
*OUSE"),
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Dotbold(Lrvout,
Dothold{Lxvpar,
Dotbold{lLxvprea,
Defthold{Lxvprco,
Dathold(Lxvprio,

~ Dotbold{Lxvproe,
Dothold{Lxvprimdr,
Defbold{Lxvrat,
Dethold{Lxvhoap,
Dofbold{Lxvothdr,
Detbold{lxvihort,
Botbold{luvskip,
Detboid{Lxvothdr,
Dotbold{Lxvetruct,
Defbold(Lxvthan,
Cefbold{Lxvtao,
Defbold{Lxvbaolden,
Defbold{lLxvveid,
Detbold{Lxvuhiile,

TH>Z
Defbold{Lxvothdr,

4<H¥

IK>%2
Uathold{Lxvothdr,
"Defbold (Lrvothdr,
Defholid(Lxvothdr,
Defbold{Lxvethdr,

Defbeid{lxvothdr,
K<k

Nefpragitem(d, 3,
Dofpragitem(l, 5,
Notpragitom(2, 5,
Nefpragiten(d, 5,
DRofpragitem(s, 8,
Detprargitem(5, 18,
Detpragitem(t, 7,
Dofpragitem{7, 9,
Dotpragitem{8, 4,

-1 )

ond
aludom

.a’
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e,

8,

IIPII’

IPII' .

8,

8,
Ndroal,
8,
Gonsecloc,
Hdsena,
8,

Mdsk ip,
Rdstring,
8,

8,

. W W e % w W

-

- o e

AB8trua,
Mdvoid,
8,

-

we NP OOen DWW W
- e w

Hedtime,

o

Hdpath, 4,
Hdrtsmask, 18,
Hdslot, 4,
Hdstep, 4,
Haunix, 4§,

*RES*),
*POINT'),
YUPPER"),
'LDIER")Y,
HRRNINGS® )Y,
*NONARNINGS®) ,
'LISTING"),
NOLISTING’),

, 'PRGE’),
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'PRAR?),

"PR'Y, ’
'PRAGIAT?),

"PRIOY),

'PROCT), .

'REAL’),

'REF"),

TSECLOCY),

'SERN’) _ -
YSHORT' ), :
'SKIP'),

*STRING'),

1STRUCT®),

*THEN"),

"10%),

PTRUE®),

'Vo10'),

YRHILE"),

*PROCTINE"),

*PRTH’ ),
*RIGHTSHASE)
'SLOT),
'STEP?),
YUALE?),
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