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In 1974, the authors undertook {o 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[l]), a multiprocessor system comprising several (slightly modified) POP-
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
compiler 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 system was
intended to solve, since it was to run entirely under C.mmp/HYDRA.)

Hence, the authors decided to build a preliminary version of the compiler, whch would
run entirely under PDP-10/TOPS-10 (suffering from 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 PDP-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 spite
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
language as ALGOL nor as standardized as FORTRAN (though achieving portability even
in FORTRAN is not always easy [5]). The machine-dependence of the design of even
the simplest data structures is not hidden from the programmer; moreover, 1/0O and
other interactions with the operating system 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 problems 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.
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o There aro no packages for any POP-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, i.e. to minimize
the work nocessary 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 trealment of the differences
between the BLISS-10 and BLISS-11 languages. Chapter 3 describes the compiler
interface with the operating system, l.e. the system for isolating the differences
between TOPS-10 and HYORA. 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-lavel language, we were able to avoid having to deal with differences
between the instruction sets and instruction formats of the PDOP-10 and the POP-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 methad of isolating these difierences was to use a "REQUIRE file”. BLISS has a
declaration similar in purpose to the PL/1 ZINCLUDE 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
serics of REQUIRE declarations, each qf which names a file containing some set of
related definitions. The very first such file is always SYSPRMREQ, which contains the
detinitions which hide the differences b.iween the PDP-10/BLISS-10 and the PDP-
11/BLISS-11 systems. The 10 version of this file is BIOPRMREQ; the 11 version is
B11PRMREQ. 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 B11PRMREQ). This requires a single command
to the file system.

Not all of the differonces between language/machine systems could be handled by a
single file of dofinitions, however. Those that could not may be characterized as
differonces botween libraries. Neither of the two BLISS compilers generates code to
support unsigned division, conversion ot strings ot characters to fixed- or floating-
point numbers (or to BITS values, for ALGOL 68), or the SIGNAL/ENABLE feature ot
BLISS-11. These must be handled by library subroutines, and the libraries, even those
which can be written in BLISS, are oi 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 SYSPRMREQ.

A tew words of explanation of BLISS are in order before we describe the contents of
SYSPRMREQ. The data structures commonly available in other high-level languages,
such as records, stacks (exceptl 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
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- the layout in memory of each instance of the structure. This includes 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
determining tho amount of storage allocated to that variablo.

- the method by which the fields of the structure aro accessed. A particular
field need not be an entire machine word; then it must be specified which
group of bits within the word it must bo.

For instance, the standard definition of a ono-diménsional zero-based array of one-
word values (in BLISS-10; it is slightly different in BLISS-11) is as follows:

structure Vector [(Index) = [Index) (.Vector + .lIndex) <8, 36>;

The first pair of square brackels indicates 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 paramcter
("Index") used in the declaration. (For instance, a declaration like

local Yector QQQQ (445);

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

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

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

1. the detinitions of "standard structures”. These are:

BYTVECT - array of 8-bit bytes N
CHARVECT - array of ASCII (7-bit) characters %
HFVECT - array of half words
HFTABLE - array of halt words, from which subfields may be accessed
L]
2. the definitions of machine characteristics. These are occasionally useful even
outside the definitions of the standard structures. They are:

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




QCHSWRD 5 2 - w ot ASCIl characters packed into
one full word

QADRSIZ 18 16 - width in bils of a pointer

QWRDSIZ 36 16 - width in bits of a full word

QHFSIZ 18 8 - widlh in bits of a half word

QSPARE 35 1 - position within a word of a bit which,

it 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, those operations (the IDPB and ILDB instructions)
move to the next character before reading or writing; on the PDP-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”). :

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
othar, and the list of such features for which we put take definitions in the versions of
SYSPRMREQ is uninterasting. However, three exceplions 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 library 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 outputs this code automatically, but ot 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 proloaded symbol tables with the BLISS PLIT
facllity. We stumbled over one characteristic ot 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 wrote 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 ilerated/recursive macro
processor attempls to update an index into a PLIT that it is building by
counting the arguments which fly by it; it doesn't understand other features ot
the PLIT facility, such as duplication factors and strings. However, we did not
need to make use of these features in our symbol tables.

The BLISS-10 and BLISS-11 macro processors do nol 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 call such as
A (B (...))

and the call of B resuits in a string containing a comma--that is, a comma which
is not hidden by being belween a matched pair of parentheses or brackets ot
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 nol recognize it as an argument separator; this is the
origin of the macro "quoted" which is defined in SYSPRMREQ.

\ *‘f"."" ————— -
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3. Operating System Differences

Bocause more than 20 complete operating systems are in use on PDP-11's and
configurations of PDOP-11 processors, the problem of isolating the operating system
interface (or Operating System Environment, OSE) would have to have been faced even
if we had nol 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
tiles (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 compiler has been
redefined several times.

Originally we thought of the OSE as a collection of utility subroutines; the compiler at
the top level was a system-independent controller consisting, like many compilers and
other file processing programs under TOPS-10, of an intinite loop:

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

0D

Eventually we realized that the top level of the compiler mus! 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 fo complete operating subsystems with
their own text editors, linkers, and version backup systems. Thus the HYDRA OSE
consists of:

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

(1a) 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) OSElstline Sends a single line of text off to be listed. The system-
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.
Thus one of the arguments to this routine is an indicator of
which place(s) the line is to be sent to.

(lc) OSEerrmsg Outputs a single error message. The sole argument to this

T




(2)

)

routine is a number indicating which ot many compilation
errors occurred. In some OSE'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 obtaining the error message text to be output
is expected to be system-dependent. For instance, in the
HYDRA QSE, 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
segmeants, 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 various 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
finished. (Alternatively, this might be more convemently left to the operating
system itself.) The current HYDRA OSE top level also includes

(2a) A routine to handle aborted compilations. The system-independent compiler
may find itself unable to continue due to such things as internal errors, lack
of core, or 1/Q talures; in such cases it returns to its caller, with a result
value indicating the cause of failure.

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

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

A set 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 "mid" compilation errors--those which do not
prevent the compiler from generating code.

(3¢) GBLfreelo Points to the start of the compiler's workspace.

(3d) GBLfreehi Points to 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
oplion setlings are kepl.




4. Conclusions

There is a natural contflict 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 a subset of the language, "safe MARY", and a set of
features which extend it to “"unsafe MARY"; programs written 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 that 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 portability cannot be ignored. The more successful SiU’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 attractive 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 heipful in constructing a portable
program, and wha!l aspects were useless or even harmful.

It is cvident 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 solution 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 techniques 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 ot 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 (half 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, ectc., we have made string
manipulation completely uniform, so that no library roulines 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 SYSPRMREQ, 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 mentioned although 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
declared with that linkage. it is particularly well designed for portability, in the
following 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 usc 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 local vq’uablas to
be allocated to the machine's fast registers (the REGISTER declaration). It'is 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 casier access to them. In the latler, any LOCAL variable may
be allocated either to a register or to a location on the stack, depending on the whim
of the compiler, which attempls 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 (OPCQDE) feature.

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

The second of these is porfability of the compiler to installations where BLISS'
compilers are not available. Since the BLISS-11 compiler produces assemblable POP-
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 the system to make
local modifications to it, such as additions of new language features, or modifications to
the compiler's pre-initialized symbol tables; it is difficult or impossible in most cases to
follow the assembly code produced by the BLISS-11 compiler, since 1t is, after all,
completely uncommented and unformatled, and labels in the assembly code do not '1
correspond in general to 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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Apbendlx

B10PRM.REQ
B11PRM.REQ

SYSDEP.MAC

AB8S11.811

LEXAN .BLI
SRTABS.BLI

COMMON. REQ -

SIGENB.MAC -

AG8510.818 -
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| 810PRN. REQ
!

08KB1B10PRIN, REQ (L 160ALBB) eCHU-10R

! Copyright 1977

(wust be copied to SYSPRII.REQ)

P. Hibbard and P. Knueven
Pittsburgh, Pennaylvania

{ System-dapendont declarations for the Bliss 10 version.

bind

Qadrine
Qadrsiz = 18,
Qcheurd = §,
Qhtsiz = 18,
Qhtad = |1,
Qupare « 3§,
Qurdsiz « 363

1,

| Macros to supply actual
| routines and globals.

macro

|
macro

GBl.orrs
GBLuarnn
GBLprnyt lags
GBLproystart
GBLtroohi
GBLfroalo

0SEsrcchar
O0SEist!ine
0SEob )vord
0SEorrmeg

signal (e)=

Increment from word address to next word address
Number of bits in an address vaiue (pointer)

Number of characters por word
Number of bite per hall-word

True ({{ horizontal tabs may be sent to output device

Hust be 0 or Qurdaiz-1
Number of hits por word

names of the Oporating System Environment

?.errs 8,

?.uarnn 8,

?.pragt S,

?.proys $,

?.{rech §,

?7.freel 8, !

?.SRCch 8§, L
2.L8T11 8,

7.0BJno 8, l
?.Errms $) i

! Hacros to swooth ovor the differences in thlallln-lt syntax and
! the Bliss-11 syntax. I

l

‘

I

begin external ?.SIGNL; i
(.Freg-1)<8,36>~?.5IGNL<0, 0>)

return o
end 8§,
enablen

register RIS);

| Forces all declarable regs to be preserved.

tocal ?.Frameld);
external ?.ENARL,Sigval,Sigreg;
Vreg + (?.Frame-1)<0,0>;

?.ENABL ) ;

It .Vreg eq!l 0

then 0

else exitblock select .Sigval of

e!banen

nset 8,

21-Feb-77 13121 10 blocks

s
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Othernisar signal (.Sigval)
tesn §, -
enabondn i
Sigreg-o(.Sigreg-2) $,

s
enaoleaven ! The progranuer s cautioned against
enabond; leave $, | using enableave or enabraturn to
enabreturne | exit more than ono level of ENRRLEM
enabend; return 8, | blocks; an extra snabend is required

|

for each level.
byte -8,
quoted « §,
uplit L] p“' ',
lé unanes = |ist 8,
stacklocal = local 8,
Reg0 -3,
maxi (A,B) = (11 (R) geq (B) than (R) eise (B)) 8,
minl(R,B) = (11 (R) leq (B) then (R) eise (B)) $,

lssu = Isx $, legqu = leq $,
oqlu = eql $, nequ = naq §,
9equ = yeq $, gtru = gtr §,

rebindit(N,V) =
bind XXXtwp = Vy
undoclare Ny
bind N = XXXtep;
i undoc!are XXXtwp $,

-2 ! Handy wacro In Bliss-10

10(x) = x8,

e

Cronta pointer which connists of tho addroes OR'd with the
Quparn bit. This cannnt bo dono In A straightiornard way
duo to a Bliss-18 buy.

- - - -

SpePtrix) =« (x)<32,0» $,

! Choap non-zero value

nonzed = .Srog $,

Sono attempts at solving the problom of declaring data In a
machino-indopondont, |anguayo-indopondent way.

flajor obntacies to be surnountad:
GLOBNL RINDE to aymbols are illegal in Riisx-18;
Bliss-10 doos not have Initialized 0NNs or GLODALR;
fliss-11 doas not have NAUES, INDEXES
Nliss-10 doos not have |teratad or recursive macros.

- - - - -

globaldatalstre,nn,sz) = bind stec 10(QQQ anisz)eplitine globally names 8,
dataaraain) = bind Vector 10¢0QQ'n = plit( n globally names §,

dataend = ) 8, . N
gbiname (name,d) = name globally names d §, »
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gbindax(name,d) = name globally Indexes d $,
| locnane (nama,d) « name names d $,

locndox (nane,d) = name indexes d 8, |
‘ data(d) = d 8, '

glhﬁauo(x) = x globally nawes $,
' glbbind{(x,v) = suitches optinize $,

{

| Support for machine-indopondont scan and roplace oporations
1 See B1IPRH.REQ for more explanation.

[

Nptrtochars(x) = (x)<29,7> 8,
Nptrtabytes(x) e (x)<28,8> S,
Iptrtochars(x) = (x)<36,7> $,
Iptrtobytes(x) = (x)<36,8> §,
Ntolptr(x) = (x) 8,
ItoNptr(x) - (x) 8,
Iptrndx(x) = ((x)-1) 8,

l B
! Perform zero and move oporations in bost machino-dopondont Way.
|
Zorocor(rtart,cnt)s

bogin machop BLT=#251;

rogister Ry

Re(start)+l; R<18,18>«(ztart);

starte0;

BLT(R, (start)+((ent)-1));

novalue

end $,

Hovocor(s,d,cnt)= o
begin machop DLT=#251;
register R;

Re(d); R<i8, 18>«(3);
BLT(R, (d)+((ent)-1));
novalue

end $;

'
| Sone structures.
!
structura Dytevect(l) = [(143)/4) (.Bytevects.1/4)<28-8e(.1 and 3),8>;
structure Charvect{l) = {(144)/5) (.Charvects.]/5)<29-72(.] mod 5),7>;
structure Hivect(l) = ((141)/2) (11 .1 then (.Hfvects.1/2)<18,18>

* else (.Hivects.1/2)<0,18>);

structuro Hftablell,J,P,8) o [(141072) C(if .14.J then C.Hitables(.14.J)/2)<18+.P,.5>
eise f.n11abloo(.lo.J)/2)<Oo.P,.S>);

! ;
! END OF B1GPRN.REQ

10 blocks
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! B11PRN.REQ (must be copled to SYSPRN.REQ)
\

| Copyright 1977 P. Hibbard and P, Knuovon
! Pittaburyh, Ponnnylvania

! Syutem=dopondont doclarations for tho Bliss L1 veraion,

bind
Qadrine « 2, | Incromont jrom word addross to noxt word address
Qadraiz = 16, { Numbor of bits in an addross value (pointer) ~\‘\
Qchanrd = 2, | Numbor of characters por word
Qhtsiz = 8, | Numbor ot bits per hall-word
Qhtab  « 0, | True 1#( horizental tabs way be sent to output device
Qupare « 0, | Nust be 0 or Qurgsiz-l
QOnrtigiz » 165 | Nuwbor of bita per word

\
! Nacros to supply actual names of the Oporating System Environment

! routines and globals.
!

macro ;
GRLorrn « SErrs 8,
GBLuarna = SHarne 8, |
GhL{roolo =« $Freeio 8,
GhL freohi = $Freehi §,
GBLprogatart « $Progst 8,
GBLpragt lags = $Pragt! 8,
0SEurcchar = $SRCchar 8, |
0SElst!ine = SLSTline 8,
0SEob juord = $0QJuord 8,
0SEerrmsg = Skrrmsg §;

!
! Nacros to smooth over the differences in tha Bliss-10 syntax and
I the Diiss-11 syntax.
|
macrn  enaband w §,
snahieave = leave $,
enabroturn = return $,
quoted = Squote Squote $,
maxi (R, R « ((R) max (R)) 8,
minl (A,R) = ((R) min (B)) S,
semicolon = ;| §,
rebindit(N,V) =« rebind N « V §,

! Cronte pointer conninting of addroas OR’d mith the Qupare bit.
'

SpcPtr(x) « (x) ¢ 1 8,

! Choap non-zoro value.
'

nonzed « .PC 8,
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Sono attempts at solving the problem of doclaring data in a
machine~-indopondont, languago-indopondont way.

Hajor obstacies to bo surmounted: '
GLOBAL BINDs to symbols are illegal Iin Bliss-18;
Bliss-18 doos not have Initialized OlNg or GLOBALs;
Bliss~-1! doos not havo NANES, INDEXES;
Bliss-10 doos not havoe |terated or recursive macros.

Hacros whoco nanos bogin with $ (SHakdata, $Setupdata, $Stripparens,
SSetupbinds) are not intendod to bo used outside BLIPRN.REQ .

globaldata(strc,nm,s2) = global bind stre nuisz) = uplitl 8,
dataarsalinane) = SHakdatalname, S,
dataend = ) 8,
gbinane(nane) () =

Squote2 Snamebind, global, nawe, Slength-1, (SRemaining) S,
gbindox(nane) (] =

Squote2 Sindxbind, global, name, SLength-1, (SRemaining) S,
locnawe (nane) [) =

Squote2 Snamebind, , name, SlLength-1, (SRemaining) $,
locndox (nane) [} =

Squote2 Sindxhind, , name, Slength-1, (SRemaining) §,
datal) =

Squote2 Snobind, 3 y Slength , (SRemaining) S,

SHardatalnane) (] =
external nane;
bind SNama(’ .NANE.’) = name, SName(’.INDCX.') = O
$Setupbindn (SRanaining) g
undociare nana,SNana(*.NANE.'), SName(®.INDEX.');
global bind nano = piit $Setupdata(SRomaining) §,

Squote2 = quoted quonted guoted S,

Snamnbind(nane) = bind nane = SName (’ . NANE.?’) + 2sSName(’, INDEX.’) S,

Sindxbind(nane) = bind nane = SNamo (', INDEX.’) S,

Snobind(nane) = suitchos optimize S,

$Sotupdatalbnd,ybl,name, len, list) = $Stripparens list S,

$Stripparons() = SRemaining 8,

$Setupbindnlbnd, ybl,name, lon, I ist) =
gbl bnd{nann) .
robind SNawo (. INUEK.”) = SNamo(’.INOEX.’)+len S, S

gibnamo(x) = §,
gibbind(x,v) = global bind x = v §,

Support for machinc-indopondont scan and roplaco oporations

Tho goal is to have efficient character/byte scanning oporations
uhich are machino indopondont. Bliss-10 provides scan and roplace
oporators which allon the progranmer to porform PDP-18 byte instructions
and thun are rolatively efficient. An nfficiont method of scanning on
the PDP-~11 is through tho use of auto-incromont addrossing modes In
byte iInstructions. Thus, an obvious approach to reaching the goal is
to provido Bliss~ll scan and roplaco macros which cause the gonoration of
byte instructions with auto-incroment oporands., The major difficulty
in implementing this solution is that the PDP-18 pointer-incrementing

- . - - - e
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Instructions porform the Incroment before a fetch or store, while the POP-{}
Instructions Incroment afternards. This ditficulty is overcomo by forcing
the progranmer to pay special attention to the way in which pointers are
inltiallzed and used.

PSS S CPTTE: [T R T Ty (p—

Pointers may be one of tno varieties, J-pointer or N-pointer.
N-pointers always refer to a particular byte until an incp (s performed.
l-pointers increment before each mccess, |.e. after an access an
I-pointer refers to tha byte accessad. The rules for using these
kinda of pointers may be stated by consistently substituting N or 1 :
for X in tha followuing paragraph.

X-pointers must be initialized by assigning a value yielded by an
Xptrto... oporator. RIl operations on an X-pointer must be an incp,
X-oporation (i.e. scank, replaceX or copyKl) or the appropriate conversion
oporator.

An l-pointer value may bo convorted to an N-pointer valuo by using
1toNptr. The nan N-pointer rdaters to the byte last accossed by the
I-pointor. Similarly, Ntolptr may bo ured to croate an [-pointer from
an N-pointor. Tho non l-pointer rofers to the same byte as the N-pointer.
Honnver, since only l-oporations aro pormissiblo that byte Is not
accosriblo via the [-pointor.

Iptrndx(n) )s used in conjunction mith the Bytovoct and Charvect
structuros.  HNhon ucnd as the actual paramoter in a Rytovoct or Charvect
structure accoas, |t producos an l-pointer wuhich will accoss the n-th
byte or charactor In the first l-oporation in which It is used.

— . . - — - . - n . en - —

Incpiptr) « ( (ptr)e, (ptr)el ) 8,

scanN(ptr) s« (.G(Pr))D,8> ) 8,

roplacol(ptr,x) « ( (L (ptr))<0,8>e(x) ) §,

roplacel (ptr,x) = ( (L (ptr))<d,8>«(x)} Incpliptr)); ) §,
copyllCipt,opt) = ( replacol ({opt),scanN((ipt))) ) 8,
copyllCipt,opt) =« ( raplacel ((opt),scanN(Cipt)r); incpllipt)); ) $,
Nptrtocharu(x) = x $,

Nptrtobytes(x) = x $,

Iptrtochara(x) = x §,

Iptrtobytos(x) = x $,

ItoNptr(x) = ((x)-1) 8,

Ntolptr(x) s ((x)el) S,

Iptrndx(x) «x 8,

|
| Perform zero and movo oporations in bost machine-dopondont may.
!
Zerocor {adr,cnt)e

begin

register Ptr;

opcodo CLR;

Ptre(adr) s lent)e2;

while Ptr gtru (adr) do

CLR(R-Ptr)y
novalue
ond $,

Movecor(s,d,cnt)e
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bogin rogister Sre,Duty
opcoda MOV}
Srces; Dsted; |
docr | from (cnt)-1 to 0 do \
NOV(&+Src, 8+Dst); I
novalue
end $; i
- !
! Somo structuros. i
' |
structuroe |
Bytovoct(l) = (1) (.Bytavocts.1)<0,8>,
Charvoct(l) « [1) (.Charvecte.1)<0,8>,
Hivect(l) = (1) (.Hfvecte.1)<0,8>,
Hitablell,J,P,S) = (1) (.Hitablees.le.0)<.P,.S>;

[ !
! Some |inkages.
|
! Inkage
Reg0d = Bliss(registers0);

!
! END OF B1iPRH.REQ

e

~

19-Feb-77 15:30 15 blocks
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1 CONNON. RCQ
!

divide(L,R) = (

| Some structures

structure Ditvect(P,S)

structure Pbloch (1,P,S)
structure Oblock (1,P,S)
structure Conatbv(l,J,K)

| Copyright 1977 P. Hibbard and P. Knuaven
| Pittsburgh, Pennaylvania

! Common dotinitions iIncluded in every module.

) | Target machine parameters

bind
Xbase = 0,
Ybass =« 2180000,
2adrinc = 2, | Increment {rom word address to next word address
Zchanrd w 2, ) Characters per nord
2hisiz = 8, | Bits per hali-uord

4 Jspare = |, | Value to add to make an ||legal word address

2urdaiz « 16, | Bits per nord
ZRuizNakad .2,
ZRu izLERhASe =7,
ZRuizlBhane » 18,
ZRuizlftop s da(i{ ZRuizNaked oql 1 then 2),
2Raiz0rosned = 2, A e
ZRtypConbloct = 74,
ZRuiz0esctrip = &

{ Usoful keyuords 3

macro
thid = then i1 8,
elid a else I 8, |
allelse = aluayn §, | To bo umed |ike "T" Iin a Lisp COND.
ropeat = while | do 8, |
exitL = leave L with 8,
novatun = .Vrey $,

bool(e) = it (8) thon true S,
timesd(x) = (Qu(x)+(x)) 8,
modulo(L,R) = (11 ((R) and ~(R)) eq! (R

then (L) and (R)-1
eise (L) mod (R)) $,

(] (R) aql 1 then (L)

elit (R) eql 2 then (L) T(-1)
ettt (R) eql & then (L)T(.D)
else (L)/(R)) 8,

Mrg(atr) = Nptrtocharn(uplit asciz str) §,
comment = snitches optimize; $;

« (Bitveet) «.P,.S»;

= (@.PblocreQadrince. D<,P,.S»;

e (@.0blockeQadrincs(.1-1))<.P, 8>
s (11 Kogql 0
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then .Congtbvt(-.1) and 1t.J-1
else .Constbvt(-.J) and 11.K-1)" <8,0>;

| More useful dofinitions o~
bind
true =1,
false = 0,
zed = 8,
Constbv Ninusl = -i,
HTab - 'll,
LF = 212,
FF - 214,
CR = 415,
EOFchar = #208,
SRPLatksize = 128, | Semantic/Syntax stack size
Cbufsizen 132; -1 Stantdard character buffer size

| Macros usetul in field definitions

macro
ZRH = 0,Zhtsiz 8,
2LH = Zhisiz,Zhisiz 8,
RH = 0,0hfsiz$,
LH = Qht¢siz,QhisizS,
Hordf¢ = 0,Qurdciz 8,
Rddrf = 0,Qndrsiz $,

Spet = Qspare,l S,

Cirsparo(x) = (x) and not ltQspare §,
Zhiuords(Lo,Hi) = ((HI)TZhtsiz or (Lo)) §,
Hfmworda(Lo,Hi) = ((Hi)TQhfsiz or (Lo)) $;

! Fatal error codos

bind
FatNocpace = -1,
FatBufovt! s =2,
FatUser = =33

! Intartace to Oporating System Environment (OSE)

external
GBLorrs, GBLuarns,
GBLfraalo, GBLfreehi,
GBLprogatart,
Bitvect GBLpragtlags,

0SEsrcchar,
Regd OSElstline,
Regl  0SEob juord,
Reg0 OSEorrmsg;
| Field detinitions tor GBLpragtlags

macro

Prgstrop = RH S,
Prglist = Qhisiz+0,1 S, i ~N
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Pryob) s Qhtsizel

Prgwarn s Qhigiz+2
! Prgmach = Qhisized
| Prynonnted = Qhisized
‘ Prgnoghost = QhfsizeS

18
%
W18,
18
s

!
| END OF CONNON. REQ
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} SYSDEP.HRC
}

3 Copyright 1977 P. Hibbard and P. Knuoven
} Pittsburgh, Ponngylvania

TITLE SYSOEP RALGOLGB SYSTEM DEPENDENT NACHINE LANGUAGE ROUTINES

THOSEG

JODREN~n124
LOC JOBREN
XHD ©,RENADR .

JOBGlwnél
LOC Jopél
JFCL 3 NOP FOR SIX12 UUO'S

|

RELOC 400000 ;

3 CONPILER CONRTANTS |
LSTCHNnnl y LISTING CHRRNEL

1

; CALLI DEFINITIONS
RESET==0
EXIT=wl2

; CODE EXECUTED WHEN MOHITOR "REENTER™ COMNAND IS GIVEN

¥

RENANIR: CLOSE  LSTCHN, 8 ; CLOSE LISTING FILE ON REENTRY
CALLI  8,RESET + DO NOY WRITE OTHER FILES
CALLI  O,EXIT 1 GO RNAY

|

3 BLISS 18 SPECIAL REGISTERS

$S=ab s SREG: STACK POINTER REGISTER
$Fau2 3 FREG: POINTS TO CURRENT INVOCATION BLOCK
$V=a3 3 VREG: VALUC REGISTER

+ DETECT FLORTING-POINY OVERFLOW

i

FLTOVF11
SETO sV,
JFoV .42
SETZ 8V,
POPJ $S,

3 ENABLE FRAUE FORNAT

; FRANC+8: POINTER TO ENARLE CODE

y FRANEe1l: POINTER TO PREVIOUS FRANC+3
3  FRANEs2: SAVED FREG

y  FRANC3: SAVED SREG




S —
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ROUTINE YO SET UP ENRRLE FRANE

INPUTS
VREG - POINTER TO NEN 4-HORD FRANE-1

ouTPUTS
SIGREG - POINTER TQ FRRIE«3
VREG - ZERO

s We 9% oe we we we W we

JENARL::
EXCH $S,1
PUSH sV, 0(1)
PUSH $V, SIGREG

PUSH  SV,SF
PUSH sV,

$0S 8(sV)
MOVEM SV, SIGREG
SETZ sV,

EXCH 85,1
POPJ 88,

ROUTINE TO PERFORN R SIGNAL

INPUTS
VREG -~ SIGNALLED VALUC

]

’

H

3

§

3 OUTPUTS

H SIGVAL - SIGNALLED VALUL
3 SIGREG -~ RESTORED TO POINT TO PRCVIOUS FRRNE
3 VREG - NON-ZERQ
] RETURNS TO NOST RECENT (OYNRMICALLY) ENARLE DECLARATION
]
+SIGHLss
HovEn  sv,SIGVAL
HOVE $V, SIGREG
POP sV, $S
POP sV, SF
POP $V,SIGREG
POPJ 8V,

; INITIAL ENARLE CODE
ENABN: CALLI  1,EXIT

; INITIAL ENABLE FRANE
FRANEA: EXP ENNRG, FRANED3, 8, B :

RELOC O
: VARIANLES USED BY SIGNAL/ENARLE ROUTINES
SIGVNL:: 8 3 SIGNALLED VALUE
SIGREG: : FRANEB+3 + POINTS TO TOP OF STACK OF ENADLE FRANES
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W W We W e We W We We We WE Ve we Ue W We We We OF e We

Flle:  SIGENB.M11(N8168HYS?7)

This work was supportod by the fidvancod Romearch
Projocts Rgoncy ot the Office of the Secrotary ot
Defenno (F44G20-73-C-8074) and is monitored by the
Alr Forco Office of Scientific Resanarch.

.TITLE SIGENB
«CSECT SIGE.C

The BL1SS-11 out ot line routines to handie SIGNAL’s and
ENRBLE {rame creation.

11-Nov-73 P. Knuesven

26-Jul-76 P. Karlton - changa to location ot
SIGREG and SIGVAL to be SNVREGC and
SAVVAL am In STKPAC.REQINB11HYS9?)
Commented out LEVO and EXIT also.

The dynanically nested occurraonces of ENABLE declarations
are racordad in the LIFO ENADLE mtack. This is implemented
as a linked list of 3-nord stack {frames. Tha curront top ot
the stac)h iz pointed to by .SIGREG. Rn ENADLE trame is
created each tine an ENABLE dociaration is “"executed®.

It looks |ike the fallowingt

Ofiset Conteants

(-] Paintar to most recent provious {rame
2 Value ot SP for the ENRDLE body
4 Pointer to the ENADLE body

.GLODL SSIGNL,S$SIGN1
.GLODL SENRABL
.GLOBL SIGVRAL,SIGREG

RB=%0
SP=26
PCaZ?7

Calling Soquunce
nov E,R0
JHP SSIGNL

i
SSIGRL: MOV RO, SIGVAL
SSIGN1: NOV SIGREG,R@

nov (R@)+,SIGREG
nov (RO) s, SP
"oy (R®) +,PC

Calling Sequonce
HOV #n+6,R0
JSR PC, SEKASL
+HORD L2-L1
Ll
+os ENRBLE body ...
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L2:

SENADL: AND
nov
ROD
nov
AND
nov
RDD
HOV
nov
RTS

$SEXIT: HALT
{ ]
3 SLEVO: .HORD

SIGREG =
SIGVAL =

OSK:SIGENB.H11 (N81ONYS?)

sP, RO
(8P, (R®)
n, RO
e(3P), (SP)
(D), (SP)
P, -(R®)

2, (RO
SIGREG, - (R@)
Re, SIGREG
PC

8,0, SEXIT

270 t SAVREG addrous
272 3 SAVVAL addross

28-Jul-76 11:406 S blocks

whara n is 2 plus the offset into the stack of the
space renarved for the frame
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! RGAS10.B10
'

| Copyright 1977 P. Hibbard and P, Knuoven
| Pittsburgh, Ponnnyivania

module AGES10(stack (1000)) «

begin

|

| POP-11 ALGOL 68S Crosa-cowpller ftor POP-10

|

|

suitchos nolisty
require DIOPRN, REQ)
royuire CONNON. REQ,
roquire IONACS.REQ

suitchon llsty

undaciare ~ {
0SElst!ine, |
0SEorrmug, |
0SEob juord, {
0SEmrcohary

torward

I Initehnt,

| Ini(FDB,
Cmdnag,
Cvttile,
Ronot,
Gatbut,
Liupnte,
Gotomd,
Parwsg,
Initchna, 8
Punt,
Page, i

" Lread; {

bind FatCudliong » Fatluer-0, '3
LSTl inesperpage = 50, )3

oun
LSTheadpg,
LSTpage,
LSToount;

Hachop Calll = 847,

htisgd-

bind
Critm  « Nag(* 7220y, E
Spcam o Mag(* L3
Errm = Nag(*Command orror’),

v PPNm e Nag('Invalid PPN'),

bind
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Naxhut = #203,
10but|l = Gelaxbut) ®

external
Butters,
Close,
Date,
Dayotnook,
Enter,
Filescan,
Lookup,
Opon,
Pdate,
Ptime,
Purgeout,
Read,
Hritensg)

oMn | !

‘ 10but ¢t {10but!), .
10butp,
Srcbutp,

Bitvect Grootem, ]
Fontsy,
Extsaen,
Chni;

D P o SO PR

bind 3
Device = FOR(O), ‘
Fitename = FORCLD,

Extannion =« FNON(2),

PrTi0ate = FOO(3), | Protection, Time, Date

PPN - FOR(AD,

LkupDic « FODLLD,
NieBik = FOB(1),

|
| Namas ot flelds In wordn In the Chnistat bilock
|

macro
Spocd = 0,1 8, ! True it channnl has boon correctly initialized
TTvd = 1,18, | True |f device on channnl is a TTY
Binlo « 18,18, | True if channnl is tor binary 170,
| False it for NSCII
Inple  « 19,1 8 | True it channnl is for input,
| False it for output
bind
Cmichn = -2,
{ " Cmochn = -},
g Binchn « 0,
Letchn = 1,
Srechn = 2,
Hichn = Srcchny
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structura Buthdvecll) = [30]) (.Buihdvocede.l),
structure Block(l,P,S) = (IsQadrincl (.Block+Oadrince.l)<.P,.S>;

oun Nuthdver ® *hdlHichnell;
own Nlock Cii - atlHichnel)

structure Chnntatud(P,S) = (Chnistate..Chnntatud)<.P,.S»)
map Chnatatud Chnly | so that .Chni(Spocd] means .Chnistat(.Chnl,Specd]

bind Vector InitstatiHichnel) = plit(
Hfwordn(0,1),
Hfuords(0,0),
Hfworda(8,2));

macro Initchni (chan,bik) =
begin

| bik Is aluays FOD
Chnie(chandy
Lkupntr ()
ond$;

wmacro InitFNB(dev, file,ext) =
bogin
Novico~dovy
Filenamee{ile;
Cxtennioneoxt; LS
PrTi0ate~PPN-0; e
ond$y

commont | Cvttile L]

Function: sat up A character string, to bo output by the caller, ?
that doncribos a file (dovice, namo, extenmion).

ll

'
!
' |
! Locals ; |
! Neghut¢ - spaco to hold the string

! Ostp - a byte pointer to the string

|

|

|

'

|

FOB - the block holding tha Information about the file E

OQutput
VALUL - byte pointer to the Ist character of the string

routine Cvttile =
bogin
onn Hngbut (4) ,Dstp; |

comment | Cvisix(N)
|

| Functiont econvort a SIXRIT string to ASCII and appond 1t to
| the current string (DSTP).

Inputs
N - word containing the SIXRIT string

- - -
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routine Cvtsix(N) =
begyin
focai Srcpj
SrcpeNc36,6>;
decr |1 from S to 0 do
it scani(Srcp) eql 8

then oxiticop

else replacei (Dstp,scann(Srcp) +#40);
novalue
endy

DetpeIptrtochars (Hrybut) g
Cvtsix(.Device);

Raplaceoi (Ostp,":1 ")}
Cvisix(.Filenano);

Raplacoi (Dstp,”.");

Cvisix(.Extennion and #7777771Qh¢siz2);
Replacei (Dstp,0);

Nptrtochars (Hagbut)

ondg

communt | Cmdmey(Str)

Functiont: output a message to tho unor's terminal, ending
with CRLF, using TTCALL's.

!
!
!
! Inputs
! Str - pointer to a word whose high byte bogins the
! string to bo output.
'
routino Cmdmsy(Str) =
bogin
Hri temsg(Cmachn, .Str)
Hritemsg(Cmachn,Criim)}
Purgaout (Cmochn? ¢
novalue
and;

commont ! Reset
!
| Function: do a RESET UUD, and reinitialize the Chnistat words
|
routine Raenet =
bogin
map Vector Chnistat;
10bufp-10but <8, 0>;
Hovocor (Initstat,Chnistat Hichnel);
Calli(0,0);
novalue
andg

commont | Gethuf
!
| Function: allocate space for 1/0 tméfers for a given channal,

30 blocks

ot i i




|

|
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calling the BLILIA routine BUFFERS.
|

|

!

I Inputs

| Chni - a channnl numbor, botwoon Cuichn and Hichn inclusive

! 'lobuOOKIobuQIl - a largo block of space from which ali 1/0 buffers are taken
1 Iobutp - a pointer to the boginning of unusod space in lobutt
!

L

|

'

|

|

Outputg
Jobutp - updated
VALUE - Truo |f butfer spaco uas allocated,
talse I{ some error nam encountered

routino Gotbuf =

bogin

local Slze;

It .Chnl eql Srcchn thon Srcbutpe. 10buip;

Sizae20(2+4Bufters (.Chni, 0, .Chni(Inpiol,0));

11 .10butpe.Size loq 10butt(10buti)<8,0> then
bogin :
Ruffers(.Chni,2,.Chnillnpiol,.10buip);
10bufpe. I0butpe.Size;
True
end

eandy

commont | Lkupntr

Function: initialize a channal for 1/0 as indicated

!
|
!
! Inputs

' Chnl - the channel nunbor

| FOB - a block containing all necessary information about the

| curront channai, except_that contained in

|  Chnistat(Hichn) = a vector of wordm, onp for oach channni, each

| of uhich containa a few bits ot Information about
f the channnt.

! OQutputs

| VALUC - True If Initialization succoods, false othornise

routine Lkupntr =

hoyin

macro Dovehr(dvnm) = (register QQ; QQ-dvomy calli(QQ,#4))S;

macro Dinarynt = 12,1 8, | Namos ot fields in tho DEVCHR result word
Arclint = 1,1 S,
TTvdev! = 21,1 8

bind Dinarywode = #14, Agcllinomode = 1)

hind L1S0 « #25627, L1SOAL?1 « #25627010165;

register Bitvect R;

It not .Chni(Spocdl] { Is channat afrcndq in use?
thit (ReDavehr(.Dovice)) noq 0 | Doos dovice oxist?
thit (i1 .Cwni(Binio) | Can dovice do 1/0 ot specitied type?

then .RIRinarynt)
else .R(Anciint))

thif Opon(.Chni, | Does OPEN UUD succeed?
11 .ChniBinie)
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then Binarywodo
else Ascilinemodo,
+Dovice,
14 .Chni(Inpiol
thon Buthd(.Chnl) <8, 8>
elise Buthdl.Chni)<0,0>70htgiz)
thi{ Getbut() noq 0 | Can butfers be gotten?
thit (i1 .Chnillnpiol | Does LOOKUP or ENTER UUD succeed?
then bogin
local SavPPN;
SaviPPN«. PPR;
1t Lookup(.Chni,LkupDik) then exitblock trus;

1{ not .Extsean then ™

begin
Extensione0;
it Lookup(.Chni,LkupBlk) then exitblock true;
Extensionesixbit 68
end;
it .SaviPN eql 8 and Grootol(LHl eql L1SO then
begin
PPN-L1SOAL?1;
i{ Lookup(.Chni Lkupnlt) then exitblock true;
endy
false
ond ’
eise Enter(.Chni,NtrBIK))
than bagin | Succoss
Chnl (TTYd) «.R(TTYdovi];
Chni (Spocd! «Trueg
return True;
end;
Cudmsy(Mrg(*Initialization failure’)); | Falluro
Cudmsy(Cvtiile());
False !
ondy i

l

commont ! Getcmd

! Functiont input a command from tho usor’s terminal,
using TTCALL’s

'
!
'
!
! Outputs
! Cmdbut - a block ot bytes in.which tho command is stored as an ASCI1 string
routine Gotemd =
bogin
bind Cndbut| = 20;
oun Cnddbut (Cmdbuél);
register Ptr,N;
Ptrelptrtochars (Cudbut);
NeQchaurdoeCudbut | §
do boyin

It (Ne.N-1) lgs 0 then

Punt (FatCmdlong);
replacoi (Ptr,Read(Cuichn));
ond
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untii .Vreg eqf Lf;
1ptrtochars (Cudbut)
end;

routine Mernsg =
begin $
macro GotPPN = (register QQ; QQ-0; Calll(QQ,#24))8;
macro Grest (Hho,lihat) = Hhot exitselect Cudusy(tirg(Hhat))$;

bind
AH20 = 2005040,
ALGS = #010130,
ALED « 7010131, 3
ALL76 = 4010164,
AL74 = #010170,
BLOS = #032013,
GA10 = 1556064,
PHO2 = #427112,
PKO2 = #431202,
SA20 = #5111S0,

t TR30 = #547404,
| WN17? = #641573;
it .Grootem noq 0 thon return novalue;
| GrootomeGotPPN;
5 select .Grootom(RH) of

nsot

GCroot (RH20, "Hatch me blaze Pascal')y

| Groot (ALGB, Lot me olaborate on that')y
{ Groot (RL.GY, 'Lot me olaborate on that'),
| 3 Groot (RL70,’Lot me elaborate on that’)y
Groot (RL.74, 'Hhare’ s the missing |ink??’);
Groot (RLLOJ, 'HiI Bruce’);
Groot (GAL0, 'Huy Guy’);
Groot (PHOZ, ' Thou art Pater’);
Groot (PKD2,'Good luck Paul’);
Groet(SN28,’1t’’s that crazy Swado again');
| Groot (TR3G,'Give my regards to Cme’);
@ Groot (WH17,’11"’s big daddy Billl®)
| '..ﬂ;
| novalue
ondg

commant | Initchnr(Srconiy) g ~

! Function

' Initialize 1/0 channels.

! .

| 11 Srconly Is goq 0 thon got command |ine from
| user and Initlalize specified channais,
!
!
!
'

T R T ——— ey

14 Srconly is Iss 8 then Initialize source input channnl to read from
next specified input file. Return False as value iff{ end-of-data or
error occurred.

routine Initchna(Srconly) =
hogin
macro

S SN
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Cmddona = return True $,
Cndfal! = return False 8,
Cudorr(x) = (Cwdmsy(x); Cmdfail)$
onn Cwdoof,Ptr : *
local Bitvect Scanvy
macro Rotcode = RH $, | Namos of fields in the FILESCAN result word
Broatch = LH §;

I .Srconly gogq O
then bogin
Rosot (); >
Pormsg();
Hritemsg(Cmochn,Nay(’e’));
Purgoout (Cmochn);
Cndeot-False;
LSTpago«0;
LSTcount«LSTI inesporpago;
PtreGotemd ()} ’
Chni«Lstchny i
end :
else bogin
Chni«Srcchn;
end;
until! .Cmdoot do
begin
InitFOB(sixbit *DSK*, 0,
case .Chni-Binchn ot set sixbit *08J'; sixbit 'P11’; Zsixbit 'AGB'X 8 tes);
ScanveFileascaniPtr, FDB);
It not (Extseen~(.Extension neq 0))
then Extensionesixhit 'RB8'|
case .Scanv{Ratcodel t(-1) ot
set
83
Cmdarr(Errm);
Cmderr (PPNn) ;
Cmdorr(PPNN) § J .
Cmdorr(PPNn) ;
Cmderr(Nrg(*Inval id suitch specitication’))
tes;
14 .ScanviBroakch) oql “&"
than Scanv(Broaichl »"="
elif .Scanv(Broakchl eql "
then Scanv(Broeatchl «Cr;
select .Scanv(Broakchl of
neet
", "i1exitsaloct boyin
If .Chnl eql Lstchn then Cedorr(Errm);
I{ .Scanv then
14 not Initchni (.Chni,FOB) thon Cmdfaily
i1 .Chn! oql Binchn
then ChnieLstchn
elff Scanv thon Cmddonng
endy

"="texitselect bogin
if .Chnl eql Srcchn thon Cadorr(Errm)
It .Scanv then
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|

If not Initchn! (.Chnil,FDB) then Cmdfail;
ChnleSrcchng
end;

Cr: exitselect begin
Cmdect«True;
i{ .Scanv
then C(i{ .Chn! eql Srcchn then
it not Initchni (.Chni FDB)
then Cudfail
i eise Cuddono) |
i sli{ .Chnl eql Binchn then
i Cedfail} i
| Cudorr(Errm);
end;

Rllelise: Cmdorr(Hrg(’lllegal delimiter’))
tesn;
ondy
{alse
ond}

routina Punt(N) =

bogin
oxternal JobDDT,Jobsa,Six12;
docr I from Hichn to 8 do

If .Chnistatl.],Spocd]l and not .Chnistat(.1,Inplo]l then

Purgoout (. 1)}

Cmdmsg (Meg ¢ 2H?I22PURTL?) )
“it JobDDT noq O

then Sixl12(-1)

else (.Jobsa) ();
novalueo
end;

[} )

| Sourco Input
!

commont | Lroad
!
| Funetion: call the BLILIB routine REAN, passing Srcchn as

| argumont, and return the result, except that i{ the character read
! is & character of an S0S !ine numbar, return an error code of -2.

'
routine Lread »
begin
bind Vector Bufhed = Bufhd(Srcchnl;
bind Bytptr = 1;
if Read(Srcchn) gtr 0 then
i{ @.Bufhod(Dytptr] then
Vrege-3;

.Vreg
end;
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commont | 0SEsrcchar
!
! Functiont got a character {rom the input buffer. Procoss
! | ine nunbors, [/0 errors, and ond-ot-file conditions correctly,
!
giobal routine 0SEsrcchar =
bogin
local Bitvect Char, InSOSno;
InS0Sno«zod;
while (CharelLroad()) Iss 8 do
case .Chared of
set
| 8 - Line nunbor character
InS0Sno~nonced;

! 1 - 1/0 error

begin

Cudmsg(Msg(’ Input transmission error’));
return EOFchar;

end;

) 2 - End-oé-11le ; .

begin
Close(Srcchn);
Chnistat[Srcchn,Hordf) . Initstat{Srcchnl
10bufpe~.Srcbutp; .
if not Initchna(-1) then
return EOFchar;
end
tes;
if .InS0Sno neq 8 and .Char eql HTab
then 0
eise .Char
endy

' ' |
! Listing Output
'

routine Latmsg(Str) =
hagin
Hritonsg(Lrtehn,.Str)y
novalue
ondy

routino Pago =

bogin

oxtarnal Vorsid;

bind Dayal722) = plitl
'Sundny’,
*Honday’,
'Tuesday’,
'Hadnorday’,
' Thursday’,
‘Friday’,
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'Saturday’)y

local Today,
LSTcounte0;
if not .Chnistat(Letchn,TTYd] then

bogin

Today-Date () ;

Lstmsg(Msg(*?L;RIgol 68 *));
Lstusg(Nptrtochara(Versid));

Lstwsg(Spcam);
Lstmsg(Nptrtochars (Days (2eDayotwueck (. Today))));
Lstusg(Spcsm) ;
Pdate(Lstchn, . Today);
Lstnsg(Spcsm) ;
Ptime(Lutchn,-1);
Letnsg(Spcsm) ;
Letesg(Cvttile())
Letusg(frg¢®  Page ’));
LSTheadpy+0

Cvtdece (Iptrtochars (LSThoadpg) ,LSTpagor.LSTpagael, 3
Lstusy (Nptrtochars (LSTheadpy? ) ;

Letnsg(Critm);

Letmsg(Criim);

Purgaout (Lstchn)

endy

navalue

commont ! OSEist!ine(First,Foll,Errdov)

!
'
'
!
!
!
!
|
!
!
'
9

Function: output a string to the listing dovice, and possibly to
the uror’s terminal as well, apponding a CRLF.

Inputs
First- byte pointer to tho first character of the (RSCID) string
Foll - byte pointer to the character just atter the last character

of the string. This is temporarily set to zerv, to make
the string ASC1Z, botore calling Nritemsg.

Errdov - nonzod if the string Is also to be output to the terminal

tobal routine 0SElstline(First,Foll,Errdov) =
bogin
it .GBLprngtiags(Prglist) or .Errdov noq 0 then

bogin

local Savg

1{ (LSTeounte.LSTcountel) gtr LST!inesporpage thon
Pagal);

Savescann(foll);

replaconifFoll,8);

I4 .Chnistat(Lstchn,Spocdl then
begin S b
Lstnsg(.First);
Lstusg(Criin);
It .ChnistatiLstchn,TTYd) then Purgoout (Letehn);
end;

14 .Errdov noq 0 and not .Chnistatilstchn,TTYd) then
Cudusg(.First),

pase
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replacen(Foll,.Sav);
end;
novalue
and;

!
! Object Output }
' a f

global routine OSCob)jnord = novalue;

|
! Error Norsaga Output
|

global routine 0SEorrmsg(N) «

bogin

oxternal Errtxt;

it .Errtxt(.N) naq 0 then
begin
Outs(* - *);
Outsaz (. Errtxt(.N))y
end;

novalue

endy

\
! Initialization and Finalization
\

macro Initmen (duw) =
bagin
qlobatl GOLtrealo,GOL trechi, Frecareal3000)
GBLtrealo » Frocarea«D,0»
GOLtroohi « (FracaroaedCOD)<O,0»;
novalue
end $;

routine Initprags «
bogin
GCRLpraqflage-0;
GO pragt lage (Prgatropl =1}
GOLpragt lage (Prguarn] strue;
GOLpragtlags(Prglist)~true;
GOLpragt lags (Prgobd )] «truey
novalue
ondy

macro Inittransput{dun? =
begin
watl! Inltchnn(0) do Initpragal)y
1t .Chnistatilatchn, TTYd) then

begin
external Versid;
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Hri tamsg (Cmochn, Moy (* ?LRIgol 68 *));
Cwmcdmsy (Nptrtochars(Versid) )}
end;

novalue

ends;

" ~N

macro Fintranaput(dun) = ~

bhogln ;

docr I trom Nichn to 0 do

It .Chnistat(.],Spocd]l then
Close(. 1) .
novaluo
ond$;

external Algol68;

repont
bogin
tocal Valy |
global GBLorrs,GDLuarns,GDLprogstart,GBLpragtiags;
Initmem(); !
“Initprags();
Inittransput O
it (ValeRlgolB8()) Iss 8 thon Punt(-.Val)}'
Fintranaput (); i
endy |
) '

|
|
!
!
Grootoms0; |
|

novalue

end
e ludom

Y ST
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| RGAS11.811
1
t Copyright 19727 P. Nibbard and P. Knuoven

| Pittsburgh, Pennaylivania

module NGBS11(START = Start, NODLDUG) =
begin
!
Aigol 68 Compller Hydra Oporating System Environment

| —— ——— -

This wmodule containa most of the routines shich comprise the
Hydra OSE for the Rigol 68 Compiler. The routine Start is the
entry point for the Hydra toad-and-yo compller system.

Compilation Initialization
The folloming functions must be pertorwred:
= Recartaln which output {lles are to be croated. Porform any
setup raguired to make subsoquent output actions work correctly.
Set SPragti(Prglist) to true it the listing file Is to be
wurittan and $Pragfl(Prgob)) to true if! the objoct file is to be
wurittan,

Dotermine what text is to be used an the source input. Hake any
nocosrary connoctionn to allow subsequunt input actions to work
corroctly.

Aiter SPragf( fo raffect any requosts for prageat-controtlled

actions. .

1

Do anything aniso naconsary for particular systom,
Sot Frooto and Froonhi.

The routinoe SSRCchar roturna tha noxt character {rom the source Input,
11 no moro Input oxists It returne EOFchar. The characters must be
oncodod awr 7-bit ASCII. . \\\
Listing Dutput (SLST)ine)
SLST1ino outputs a single |ine of text to the |isting dovice and possibly

to tho command output davico as weli. It takes throe paramaters, an

N-pointer to the first character of the (ine, an N-pointer to the character

immediataly folloning tha last character of the line, and an indication ot

swhathar the |ine should bo sent to the command output device (0 Implies do

not send t).

Error Roporting ($Errmsg)
SErrmsyg(N) Iu called to output any text message associated with error
numbor N.

Object Output (S0DJvord) |
$ODJvord is called to output a word ot object code.

|
f
!
!
!
|
!
|
|
'
!
|
!
'
!
|
|
|
!
t Sourco Input (SSRCchar)
'
'
\
|
'
'
|
|
|
|
|
!
t
!
|
\
|
|
!
| Compilation Finalization
|

sultchan nolisty
require KERKAL.REQ [NBLLINYS?7);

s e e L




PAGE 1-2 OSKR:AGBSLL1.B11(L1SOALGB) eCHU-10A

require CDCODL.RECQ (NALIHYS?7);
require STKPAG.REQ (NALIHYS7),
require RTSSTR.REQ (N811HY97);
require RTS +REQ CNBLLIHY97);
require PHCALL.REQ (NALOPNDY);
require TTCALL.REQ (NB18PNSY);

require D11PRNU.REQ;

require COMNON. REQ;

require IONACS.REQ;
suitchas listy

undoc!are _
SErrnsy, i3
SLST) ine,
$0BJnord,
$SRCchar;
external
Closedov,
10init,
Opondov,
Outasciz,
Outm,
Outcrif,
Versid,
Glotoy,
Sixcmd;
bind
FatHardorr = FatUser-0,
FatSignal = FatUser-l,
FatObjovtt « FatUsor-2,
CHIchan = 0,
CHGchan =1,
LPTchan -2,
RPSdatal = 4,
RPSdata2 = 5,
RPScdintald = 6,
RPSio .7,
LNSmix12 s 1,
LNSsys = 2,
LNSusor -3,
LNSport =4, X Paramoter %
LNStarm «§, % Parameter %
LNSsource = 6, % Paraneter %
LNSoptions «7, % Paraneter 7
LNSob joct = 8, % Paramoter %
LNSpngosn « 13,
LNSprocdtl = 16,
LNSproedt2 » 17,
LNSprocdtl . 18,
LNSorrmsy - 19,

27-Sep-77 12109
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LNSdntal
LNSdnta2
LNSdatad
LNStemp

CPSdatal
CPSdata2
CPSdatad
CPSorrmsg
CPSxsag
CPSyseg
CPSsource

oun
Charvect CHObut (806),
Charvect LPTbut (136),
Debcomn
10curpy
10inptr
LSTchan
LSTcount
LSTdov,
LSThoad(17) L]
LSTpgna
SRCpaye

Vector

bind
LSTheadpg =

routine intarrupt Horr w
hogin

OSKR:RGBSLL.B11ILLISONLEB) eCHU-LOA

27-Sep-77 12109

3, :
32, |
33, |
3, i
I
|

#20000uRPS (0} i

o,

o,
10pago,
ChOchan,
Sé,
asciz ' Rigol 68 on C.mmp Pago XXX*,
8,

CPSsource;

LSTheade30;

T m o

20 blocks

Outs (* ?G?GG?CHnrd Error at Compller PCa#’*)y Outoct (.01dPC)y Eolerr()y

OQuts ('
i{ .Dobcom noy 0 then
Sixemd (#1000)
signal FatHardorr

ond;

routina interrupt Heig =
hogin
local Ty
T«.R0Oy

with ERRCODCA#')y Outoct (. SERRCOOC); Eolerr();

Outs(*2G?2GSignal #°) Outoct(.T<D,155); Outs(* at Compiler PCal#’)y Outoct(.01dPC)y Eolerr())

Outs(’
i1 .Debcom noq 0 then
Sixcumd (£1001);
signat FatSignal

andy

routine [0load(CPSsilot) a
begin
14 .CPSslot naq .10curpy thon

with SICONTN=#'); Outoct(.SSIGOATA); Eolerr()y

atdseeeety - e

o

b it sl ikt

L]
wicos i
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bogin
10curpye-.CPSslot;
SRRLOANCRPSio, .CPSslot)}
endy

novalue

endj

routine Punt(N) =
begin
it .ODobcon noq 8 then
Sixemd(§777);
Outs ("PUNT! *); Outdec(.N);
Eolerr);
novalue -
und}

!
! Source Input
!

globnil routine $SRCchar =
bogin
local Val;

it .10inptr oql I0pagoed20000 then P 1 2?7? This may lose i EOF occurs at boundary

(SRCpago«.SRCpayoel; 10inptr~10pagol;
10tcad(.SRCpayeo?;
ValescanN(IOinptr); inecp(l0inptr);
I1f .Val eql 8 then
It (ValescanN(I0inptr)) neq 8
then incp(10inptr)
elise Val~EOFchar;
.Val
ond;

!
! Listing Output
[} .

global routine Reg0 SLSTIine(First,Foll,Errdey) =
begin :
it .$Pragt!(Prglist] or .Errdev noq 8 then
boagin
if (LSTeounte.LSTeountel) gtr Sé then
bagin
LSTeount«0;
i1 .LSTchan nnq CHOchan then
begin -
Outasciz (.LSTchan,Nrg¢’?L’));
Outasciz(.LSTchan,Versid);
Cvtdecz (LSTheadpg,LSTpgno«.LSTpgnoel, 3}
Outasciz (.LSTchan,LSThead);
Outer)t(.LSTchan);
Outeri{(.LSTchan);

27-Sop-77 12109

lag ey

28 blocks

\ 1




PRAGC 1-S 0SKB:AGAS11.B11 (L1SOALEAB) eCHU-10R 27-Sop-77 12:09 28 blocks

ondy
end;
Outm(.LSTchan,.First,.Foll)}
Outerif(.LSTchanl¢ :
It .LSTchan nag CHOchan and .Errdov neq 0 then
bogin
Outm(CHOchan, .First,.Foll))
Outer i { (CHOchan) g
ends
ondg
novalue
ond;

f .
! Object Output
|

bind
Oisplay = #2800,
Tranvect = #100000,
Xpage = #126000,
Ypage = #140000;

macro SelectX(dum) = 10load(CPSxsey) $;
macro SelectY(dum) = 10load(CPSysey) $;

¢lobnl routine Ragd $0BJnord(Loc,Dtypo,Dvalue) =
hagin
local Dottset;
bind Vector Dasetable = uplit( 8, 8, 8, 0, Xpage, Ypago, Display, Tranvect );
it .Loe goqgu Ybase
then heogin
Loce.Loc-Ybase;
SelectY();
end
else bogin
Loce.Loc-Xhane;
SelectX )y
end;
it .Loec goqu #18000 thean signal FatObjovily
Dot tsete(care .Dtypo of
set
.Ovalueg
.Ovalueog
Ovaluog
DOvaluo;
.DvaluesZadrine - XhanooZadrine;:
.OvaluosZadrine - YbasoeZadrincy

«OvaluoeZadrine;
.Dvaluoede2adrine N
tes);
10pagel.Loc) ~.Basetablel.Dtypo) + .Dottset;
novalue
ondy .

Ll am il s e
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!
t Erpnr Hossage Output |
| i |

global routine Regl SErrmsg(N) =
begin '
extarnal Errtxt; :
101oad(CPSerrnsg) ; '
14 .Errtxt(.N) neq 0 then
begin
Outs(’ - ')
Outsaz(.Errtxti.N));
end;
novalue
end;

!
| Initlalization and Finalization
|

macro lnlieuspfduu) =
begyin
local $StrCBERRORTRAPS Traphandiors;
local SRights Rastrict;
Traphandiora (SERRPC) «Horr;
Traphandiers{SSIGPCl «NRigy
SSETLCB (8, Traphandiors, SCBERRORTRAPS) ¢
$COPY (LNScdntal,LNSprocdtl,CPSdatal);
SCOPY (LNScdnta2, LNSprocdt2,CPSdnata2)
SCOPY (LNScdntad, LNSprocdt3,CPSdatad) s
SRRULOARNCRPSdntal,CPSdntal) ;
SRRL.OADCRPScata2,CPSdnta2);
SRRLOANCRPSUnta3,CPSdatal)
sSCPSLONDCO,
<CPSxsag, SPATH (LNSab joct, 1)>,
<CPSysoy, SPRTH(LNSob joct,2)>)
Rastrict [SAUxRTS) «not SHritePayoRTS;
Rogtrict(SGenoricRTS) «-1; ) 4
incr 1 from 1 to SCLENGTH(LNSsourcal) do |
hogin W
SGETCAPACLKNRtamp, SPath (L. NSrource, . 1))
SPUTCAPNCLNStamp,LNStemp,Rostrict)
$CPSLOND(B, <CPSsourco-l+.1,LNStemp>); '
SDELETE (LNStemp) ;
end;
novaiuo
ond$;

macro Initmem(dun) =
bagin
csact globain’FREE.G’
global Freearea;
bind Freaond n» 10page;
SFreclocFreearen;
SFreshi«Frocend;
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novalue
end$;

DSKB1ABAS11.B11IL1SONLES) eCNU-10A

routine Dosuitchea »

begin
stacklocal Leng;

Leng~SOLENGTH(LNSoptions) ) .
incr 1 from 2 to .Leng do

beyin
stacklocal Sw;
SGETOATA (8w, LNSoptions,.1,1)
1t @ lss .Su and .Sn lss 17 then
case .Sn of :
set i
} {
X DERUG X Dobcomrnonzed;'
X GHOST X $Pragt ! [(Prgnoghoot)~{alse;
X LISTING X $Pragl | (Prglist) etrue;
X LOMNER X $Pragt i (Prgstropl «3;
X HACH X SPragt! (Prgmach) «true;
X NRLED X $Pragti (Prgnonakodl «talse;
X NODCRUG X Dobconezod;
X NOGHOST X $Pragt| (Prgnaghost) «true;
X NOLISTING X  $Pragt!(Prglist)etalse;
% NONOEN Y $Pragt) [Prywach) ~false;
X NONRLED % $Pragt| [Prgnonakod] «true;
' % NOUARNINGS X SPragtl(Pryuarn] ~talse;
X POINT X $Pragt) IPrystrop) «l;
X RES X $Pragt | (Prgstrop) ~0;
X UPPER X $Pragt| (Prgstrop) »2;
X NARNINGS X SPragt) [Prguarnl »true
tes;
ondy
novalue
ondg

macro Initprags{dun) =

begin
$Pragtie0;

SPragti (Prgstropl 1

SPragt| (Prguarn)

strue;

SPragti (Prgob)) «true;
$PragtiiPrglist)etrue;’

Doswi tches ()}
novalue
end$;

routine Inittrannput =

bagin

10ini t (LNSport);
Opendav(CHOchan, CHObU¢ (0], 88,3);
SCETORTA(LSTdev, LNSoptions, i, 1)}
11 .LSTdev eyl @
than SPragt!(Prglist)«laise
atit L8Tdev eql 2
than begin

Opendav(LPTchan,LPTbut (0),136,6)

-
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S s—————EE

LSTchaneLPTchan;

endy
Outagciz (CHOchan,Vorsid)
Outasc iz (CHOchan,Hog(® Compller Starting’))y
Outcr ! { (CHOchan)
novalue
ond}

routine Fintransput =

bogin

It .LSTchan ogql LPTchan then
Closedav(LPTchan);

Closedov(CHOchan)

novatue

end;

routlno 68 =

* begin
local Val;
external Rlgol68;
Initcusp();
Initnem();
Initprags(Q);
Inltteansput ()
1t .Dobcon noq O
then Sixcwd(8)
else Clotog--1;
It (ValeRlgoi68()) eql @
than Vale«Zadrince. $Progst+Ypage
else begin
if .Val Iss 8 then Punt(-.Val);
Vai«8y
ends
SPUTDATA(LNSob ject,Vai,1,1)}
Fintransput(); ¥
SBREAL (LNStarm) | i ~N
.Val
end;

routinae Start »

bogin

oxtarnal Init612,Ret612;
csect globale’GLOB.G’;
glohal SErrs SFrnohl,SFroolo $Pragtl, $Pr09|t Slarns;
Ini 1612 (LNSport,0,0,1,1)
Ratf12(RG8C),0,0)

ondy

3
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! NOSTRC.REQ
{

| Copyright 1977 P. Hibbard and P. Knuaven
| Pittsburgh, Pennsylvania

| required byt CODE, CODESU, DBDEBL, LEXAN, SENHR®, SEMR2, SEMR4, SEMRSU, SRTABS

! Detinitions associated nith modos.

macro
Mode = Oblock §,
XHode = 1 8,
Ndv = 1,Hord¢ 8,
NdI0 = 1,RH 8,
| Hdsaan « 1,Qurdriz-8,1 8,
| Hddone = 1,Qurdsiz-7,1 S,
i Hddoproc = 1,Qurdriz-6,1 $,
i : Ndspecial = 1,Qurdriz-S,!1 8,
Ndrecur = 1,Quedsiz-4,1 S,
} Hddrossed = 1,Qurdsiz-3,1 $,
| Ndio = 1,Qurdriz-2,1 $,
Ndpile = 1,Qurdriz-1,1 8,

2 Ndproimd = 2,Nordf $,
Hdunddop = 2,Hordf S,

Hdunocnt = 2,Hordf S, .
Hdunond(n) = 3+(n), Hordf 8,

, NMdpreros = Ndprofmd §,

i Mdprcent = 3,Hordt S,

[ Hdprcprms = 4,Hordf $,

I Ndpreprmin) = &44(n), Hordt S,

Hdroinmd s Ndprofmd §,

Hdavimd = Hdproénd $,

i Ndrowmd « 2,Hordt 8,
| Hdroncnt = 3,Hordf S,
! Nedg trSDB =« 2,Nordt S,
i Hdstrien = 3,Nordf $,

Hdstrent = 4,Nordf S,

Hdstrfids « S,Hordf S,
Hdstrind(n) = S+2¢(n) Hordt $,
Hdstrélex(n)e 642¢(n) Hordé $;

| Definitions of Ndv values for modes.
macro Ndvval(uniq,pi,dres,spc,io) =

(p1)T(Qurdsiz-1) + (io)T(Qurdsiz-2) « (dres)t (Qurdsiz-3)
+ (spe) T (Qurdsiz-5) + (uniq) $;
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bind

DSKD: HDSTRC. REQILASOALGS) eCU-10R

Pile « |, Simple = 8,
Oressed = I, Undressed = 0,

Special = },
lo = 1, Nolo = 0,

Doproc = Lt (Qurdniz-8)}

bind Conatbv

macro

Ndvint
Hdviint
Rdvroal
Ndvireal
Ndvchar
Ndvdits
Hdvbytos
Hdvestring
Rdvbool
Rdvvoid
Ndvsk ip
Mev jump
Mdvni !l
Rdvout
Mdvin
Rdvoutd
Rdvinb
Rdvnunbor
Hdvrons
Ndvunionot
Rdvbndn
Advabsent
Ndvproc
Ndvret
Mdvetruct
Mdvrow
Ndvevent
Hdvcode
Mdvnensimple
Advnoupi le

Cal Imode (M) -
Codemode (1) -
Eventwode (M) -
Hipmodo (M) .
Intreaimode() o«
Neumode (1) -
Procmode () -
Refwmodo (W) .
Rowndwodn (H) .
Structmoda(f) »
Undot inednodo (M) e
Unlonotmodo(H) «

-

-

=

Uni tedwodo (W)
Hidonable(it)
Nidenntorown(N)

Rdvval ( 0
Navval ( |
Ndvval ( 2
Hovval ( 3
Nidvval ( &
Ndvval ( S
Rdvval ( 6
Hdvval ( 7
Ndvval ( 8
Ndvval ( 9
Ndvval (10
Mdvval (i1
Ndvval (12
Rdvval (13
Ndvval (14
Ndvval (15
Mdvval (16
Nelvval (17
Mdvval (18
Medvval (19
Rdvval (20
Rdvval (21

Nivvai (72,

Mdvval (23
Ndvval (24
Ndvval (2§
Mdvval (26
Rdvval (27
Ndvval (28
Ndvval (29

, Simple, 0
, Plle , Undrossed,
, Pile , Undrossod,
, Pile , Undressod,
,» Simple, @
, Simple, 0
, Simple, O
, Pile , Dressed

, Simple,

, Pile
., Plle
., Plle

]

Dressed
Dressed
Orossed

, Plle |, Dressed
, Pite , Orossed
, Plle , Orossed
, Plle , Drossed
, Simple, 0
., Simple, 0

, Pile
, Pile

Pile , Drossed
, Pile
, Pile , Undressed,
.
.

Oressed

[}
Dressed

., Simple, 0
, Simple, 0
, Pile , Dressed

(Tnonplain() eql 1) S,

(N4 T0)
(NINAI0)
(Thip ()
(NINA10)
(NINAID
(LEG L
(GG
(NINaID)
(HINATD)
(NINaJD)
(NNALD)

(HINAIO) leq RdvstringlRdiD)) $,
(RIRAID) gog Advbits (Nal0)) $,

oql
eql
gtr
leq
gtr
eq!
oql
(T
eql
oql
eql

Advcode (NdI0)) S,

> ® e e e w w e w e ®w w w -

’
’
.
’

»
»

'
.
L
A}

19-Jul=77 05:33 10 blocks

Spocial,
Spocial,

0000900900900V DIINOSO0O0COOOOO0 9

Ndvovent (NdID)) S,

o s,

Nvireal (NdID1) 8,

Ndvcodo(Nal0)) $,
Hdvproc(Nal0)) 8,

Hdvrod (NAID)) S,
Hdvron(NalD)) 8,

Hdvatruct (Na10)) 8,
Hdvabront (HdID)) $,

* ® e e w w w e

Rdvunionot (NdI0)) S,
(Tunited(M) gtr O) 8,

lo
lo
lo
Io
o
lo

)t
)t
)t
)
):
)

Nolo)t

lo
lo

N
)t

Nolodt
Noio)t
Noilo)t
Noio)t

)t
)
)1
)t
):
)t

Noio):
Noio):
Noio) ¢
Noio)t
Noio):
Noio):
Noio):
Noio)y

! Valld only It Hidonable(N) is true
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Samosize(X1,X2) = ((X1) eqv (X2)) $;

external
Rog0 Valuelength,

Rogld Tarith,
Rog0d Tchars,
Royl Thip,
Ragh Tsize,
Regl Tnonplain,
Reg0 Tunited,
Tunion,

Regl TXsize;

bind
Xint -1,
Xlint = 2,
| Xreal = 3,
i Xireal = 4,
Xcompl = S, b
Xicomp! = 6, \\\\

Xmaxgizint = 2,
Xmaxsizreal = &,

Xchar = 1,
Xstring = 2, !
Xchars = (Xchare2 ¢ Xchar) -2, i

Xskip = 1,
Xjump = 2,
Xnihil = 3, '
Xout =1, |
Xin - 2'
‘ Xouth = 3,
| Xinb -4,
| Xnumbor = S, }
g Xrows = 6y

|
! END OF NDSTRC.REQ




PAGE 1-1 DSKB: LEXAN. BLLIL1SOALEGB) eCU-10A 13-Hay-77 208128 35 blocks

| LEXAN.BLI

! Copyright 1977 P. Hibbard and P. Knuoven
!

Pittsburgh, Pennsylvania

wmodule Lexan =
begin

. e - S S CER D AP D D emm B R P D iem B ER CEB MR e e MR D NS ER MR SR D am ‘A SR MR ED wND CER D GER SR cum cup wm e em

Lexical Analyzer

The lexical analyzer converts a stream of characters into a stream of
lexemes repreosanting tokens of the ALGOL 685 languago. Tho stream of
characters is the source program and is supplied ono character at a time
by the system-depondont routine 0SEgrcchar. The noxt lexeme of the program
Is obtainod from the analyzer by a call on Lxscan. R doscription of
the format and possibie values of (exemes may be found in LXSTRC.REQ.

R more spocific list of tho functions porformod by the lexical
analyzer is the folloning:
~ Rocognize tokens In the curront stropping convontion
- Conctruct lexemes
Output proyram listing
- Ignore comments
Procoss pragmats

R sourceo program may bo roprosonted in any ot four
stropping convontions. Tho curront datault is the POINT eonvonllon
in which bold tokons (i.e. bold-tags and synbols represonted
by bold character sequoncas) are indicated by a profix strop
character. This strop character may be oithar a point (.) or an
apostropho ('), Tho othor convontions available aro UPPER, LOHER and
RES. Tho uno ot the strop character Is pormitted in all ot these.
The occurronco ot a strop follonod by an alphabotic character
Aluays forces tho following alphanumoric sequonco to be bold.

The UPPER convontion usos uppor case letters to indicate bold
letters, while LONER convention usos lowor case letters. R strop
may bo used to override this as described above.

In RES convontion, typoyraphical display featurcs may no longor
appoar botwean the wmarks of a tag or the symbols of a denotation.
A sequonce of alphanumoric characters surrounded by disjunctors
(non-alphanuneric characters or typographical display features)
reprasants & bold symbol, if one exists nith that particular
spalling; othernise it reprosents a tag.
In RES stropping the first occurrence of a user-introduced
bold-tag must be explicitly stropped.

Knoun Nonconformance with the Hahsron-foom Report g
- Thore is no intimidation character. [n particular, there is no
reprosontation of the worthy character undorscore.
=~ Uppor and lower caxe letlers may bo intermixed folloning a strop
In UPPCR (and LOWCR); thux, .Bogin is aluays alloned.
~ PAGE praguat-item is not implemented'

T
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- RApoctropho-imago symbol is not Implemonted.

- Tho RELS convontion is differont.

It probably doos

not avon conform to the Roport beeause of the rostriction on the

of bold-tags aro rosorved.
- $ is pormitted as the first character of a tag.

!
|
|
| use of typoyraphical display featurcs. Riso, app!led occuroncos
'
!
|

sHitchaos nolist;

roquire
roquire
roquire
raoyuire
raquire
reqguire
requiro
require
require
require
require
require
require

SYSPRH. REQ;
COMNON. REQ;
10MACS. REQ;
L1SPKG. REQ;
CRRCOMN. REQ;
ERRLEX. REQ;
LXTABS. REQ;
LXSTRC. REQ;
NOSTRC. REQ;
LXVCON. REQ;
LXVSY.REQ;

LXTABL. REQ;
NOTABL. REQ;

sHitchos list;

extarnal

Errchar,
Errixptr,
Errnonblank,
Ecrpte,
Lineno,
Pblock Faptr;

fornard

Initlx,
Ragh  Lxerr,
Qutsre,
Newch,
Regl Naxtch,
Regl Scanch,
TletRBC,
Tbold,
! Threat,
Putchr,
Putcvt,
Upporcase,
Hashin,
| Doprag,
Lxscan,

-~

| Pointer to first location in freearea

Z global %

% global %

% global %

13-Hay-77 26:29 35 blocks

Lx,
Errorchar,
Gotprimdan,
Gotstrgdon,
Ragd Scantax,
Haghhold,
Gottax,
Gothold,
Endottile,

i et O i e g

T
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- . . T g e T Y T ey g T
1 - a——

E

|

|

|

|

| Cetopry

oun
Char,

Charvect Errbut (Chutsize),
Indox,
Inpragwont, N N
Longeent, b
Lookahaad,

Charvect Srcbut (Cbutsize),
Sreptr,
Sreateh, ¢
Syment,
Symptr,

Bitvect Type;.

magro
Srcatat = Srchut(B) $,; | Nptr
4 bind
Sratine = Srchutllptendn()), i lpte
Srctaxt « Srchut(Iptendn(8)), S Ipte
Srcend e Srchut llptende(Chutsizael)), | Ipte
Errtext « Errbut(Iptendx(8)) I Ipte

commont | Initlx |
( |
| Funationt Parform por-compilation Initiallzation rogquired by
| tha Loxical Analyzer. !

|

global routine Initlx «

bogin

local Ptry

Indax«Control}

Topraguontezady

Lookahaade0y

Longnants0;

Ptealptrtocharn (Errbut)
until Pte aql Errteaxt do replacel (Ptr,® ),
EreptrcErrixptes.Ptry

Errchare®
Errnonbhiank «zod;

Pirelptrtochara(Srehut)

raplacal (Ptr, " ™),

unti! Ptr eql Srctext do replacel (Ptr,” ),
Sreptre.Ptry

Lineno«l;
carocor (NT NTsize);
Faptreloxtab0,0x,
until Faptrilink) eql Hinuslilink) do
bagin
It Faptriluv) eql Luvtag than
Faptrilup) 0y
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Hashin()y ;
endy

novalue

ondg

commont | Lxarr(N)

Functiont Print error measayo unleas currently procossing inside
a pragnont.

Value: The Error lexenme.

Inputs
N - Error codo
Inpragnont - nonzod (f{ scanning pragnont

routine Rogld Lxorr(N) =
hogin
It . Inpragnont eql 0 then
Error(.N);
Loxerror
end;

commont | Outsrc

|

{ Funetion: Output a (ine of sourca (isting on tha !isting device.

I 1{ an orror occurrad in the line or the line was ignorod dun to a

| provious error, than a line of error Indication Is also output.

| I{ an orror occurred In the line, thon Errdov nill be nonred and thus
| all output uill go to the error davice also.

'

routino Outsrc =

hogirt
Cvtdece(Srcting,.Lineno, 3y
Linonos.Linonoel; . N
SreptrealtoNptr (. Srcptr); ' %
inep(Sreptr)y
QOSEtst!ina(Nptrtacharn(Srcbut), . Srcptr, .Errdov);
SreptreSrctaxt;
It .Errnonhiank nog 0 then ¢
begin
ErrptreltoNptr Errptr);
incp(Errptr); I

0SElst!ina(Nptrtochars(Errbut), .Errpte, .Errdov)
{1 Errchar aql * " then
Errnonhiantezad;

Errdavezed; i
endy

CrrptesErrixptrelrrtext)

Srentate. Srcntehg

novalue

ondy .

commont ! Neuch

;
:
Bt
i
'
1
3

< sy N ML 1 A PR £ sy

?
-
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'

! Function: Get a non-contral character from the input streanm.
'

routine Neuch =

bogin
local Cy
do C+0SEsrcchar() unti! .Chartypol.C) neq Ctetrly
.C
endy
bind
Sk ipnona = EOL,
Sk ipEOL = Space,
Skipspacos = Errch,
Skipinprag = Letter;

commont | Nextceir(l.avel) and Scanch(Lovel)

Functiont Got tho next accoptablo character from the source input.
Lovol Is used to indicate which characters are accoptable. Noxich
aluayr usar A non input character as the first character to consider
Scanch rtarts with the curront character.

OQutputs
Char -~ tha curront input character
Typo -~ character typo ot current input character
Indox -~ indox ot character class of curront input character

- e e w - - —

routino Ragl Noxtch{Lavel) =
bogin
do bogin

I .Indox eql EOL then Outsre(); e

i1 .Lookahond noq O
thon (Chare.Lookahoad; Lookahoad«0)
else ChareNonch()y
Typow.Chartypo(.Charl
Indoxe. Typo (Tpindox) '
i1 .Indox eql EOF |
thoen (i{ .Srcptr noq Srctext then Dutsrc() )
olif .Indox gtr EOL i
then bogin |
14 .Index aql Point then
If (LookahoadeNouch()) geq "A" then
begin i
Typo-Ctstrop; :
Indox+Strop;
end; {
1t .Srcptr eql Srcond than Outsrc()y
replacel (Sreptr, .Char)
replacel (Errptr, .Errchar);

end;
ond i
while .Index Iss .Level;
novalue

endy

R R ey ———
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routino Roy0d Scanch(loveol) =
bhogin
if .Indox Iss .Level then Nextch(.Level);
novalue
ond;

commont | Tdigit,Tletter,Tuppor,Tionor,Tdigter, Tdigper,
Tdigwor, Thoxit,TletterR, Tponl0, TIetRBC, Thold,
Throalk (Rold)
Valuet true I{ the current character is --
(Tdigit) a digit
(Tletter) a letter
(Tuppor? an upper case letter
(Tiowor) loner case letter

e - - - - - D - - — - — -

a
(Tdigter) a digit or letter
(Tdigpor) a digit or uppor case letter
(Tdigwer) a digit or lower case letter
(Thexi t) a hexidecimal diglt
(TletterR) a lotter R
(Tpoull) a ponar ot ten choice
(TIetRBC) & non-bold letter sywbol
(Thold) a possible first character of bold tag
(Toreak) not alloned in tag or bold-tay
macro . §
Tdigi t (dum) (. Typa(Tpdigit)) $,

Tietter (dun) (. Typo(Tpletter] naq 0} §,
Tupper (dun) (. Type(Tpuppor)) $
T tower (dun) (.Typo(Tplowarl)) $

-
Tdigter (dun) » (.TypolTpdigtor) noy 0) 8,

Tdigpor (dun) (. Typa{Tpdigpor! noq 0) §,
Tdiguar {dun) ((.Type and Tpdiguor) nogq 0) $,
Thexi t (dum) (. Typo(Tphaxit) and (T1etRRC() or Tdigit())) 8,
TiettarR (duw) (T1etARC() and Upporcare() eql "R™) $,
Tpoul 8 {dum) (.Char eq! "\" or
(T1etRBC() and Upporcasn() eql “E")) $;

routine TIetANC «
case .GDLpragtlags(Prgatrop) of

sot
bool (Tletter());
bool(Tletter());
bool (Tloner());
bool (Tuppor())

tes;

routine Thold =
It Indox eql Strop
then true
else cane .GBLpragtlage(Prgetropl of
set

ZRES % bool(Tietter())y
% STROP X false;
% UPPER X bool (Tuppor()),

LN \“

BRI D TN e

SN



X LOMER X bool (Tioner())
tes;

macro Throat (Rold)
begin
case .GOLpragtlags(Prgstrop) ot
set
ZRES X not Tdigter();
X STROP X not Tdigter();

commont | Putche and Putcvt

lowar case letter to the corresponding uppor cass letter.

|
!
|
|
|
| lnputs
|
| Syment - count of characters in curront sywbol
| Qutputs o
! Symptr - updatod after character Is stored
t  Symcnt - incromentad by one
routine Putchr =
boyin
if modulo(.Syment,Gchrurd) aqi G thon
bogin
Storotost (. Symptr<Addri>);
(.Symptr) <Hordt»«0;
endg
roplacoN(Synptr,.Char);
inep (Symptr);
Symente. Symcntel;
novalue
end;

routine Putcvt =
bhogin
Char«Upporcase() ;
Putechr();
novalue
endy

commant ! Upporcase
. '
! Functiont Compute the uppor case equivalent of the current input character.
!
routine Upporcase =
it Tiower() then .Char and (not #40) else .Char
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i
! %X UPPER X 1If (Bold) neq 8 then not Tdigpor() sise not Tdiguer();
% LONER X 11 (Bolc) neq 0 then not Tdiguer() eise not Tdigper{(}

Function: Stors character in Lexawe Table entry under construction
at top ot treearea. Update character count. Chock it thore is sufficient
space left In frecarca. Putcvt, in addition, tirst convorts any

Symptr - Nptr to charactor string In now Loxnme Table ontry
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commont ! Hashin

! i
| Function: Soarch Loxeme Table for lexame sitting at start of {resarea.
| It lexeme is already In table, thon roturn pointer to this

| old lexeme. I{ It Is not In tha table and Noontor is not set and

|  we are not Inside a pragnent, thon enter the fexeme in the table

|  and roturn a pointer to the now lexeme. [f lexemes is not found and

! a nen ontry is not made then roturn zero.

!

9

lobal routine Hashin =
bogin
local Total,Ptr
Total«0;
PtreNptrtacharn(Faptr (Lxxym) ) g
docr 1 from .Faptr(Lxcount] sQchnurd-1 to @ do
bogin
Totale.TotalescanN(Ptr);
incp(Ptr);

end; o “\\

Totale.Total and HTmask;

do Totale.Total-HTsize until .Total Iss 8;
Totale.Total+HTs ize; !
Noonter«.Noontar or .Inpragnent;
FiInd(HT L. Total) HTDC. Faptr(Lxcount) 1))
ond; ’

|
i
i
|

communt ! Doprag(N)
! i
| Functiont Carry out the semantics of the pragmnat specitied by N.
' !
macro Doprag(N) =
bagin
case (N) of
set

1
)

| RES, POINT, UPPER, LONCR
Nenstrape(N) ;

Neustrop+(N); j
! Neustrope(N);
Neustrop~(N);

| WARNINGS and NOIARNINGS
' GBLpragt lags (Prguarnl] «true;
. GBLpragt lags (Prguarn] «false;

| LISTING and NOLISTING
GBLpragt iags(Prglist) «trus;
GBLpragflags(Prglistl«false;

| PAGE

tes;
novalue
ond$;
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% communt | Lxscan
!
! Functiont Scan a token trom the input and return its loxene.
{ R tokan conaists of an optional praguent (pragmat or conment) folloned
| by a sywbol.
|
global routine Lxkcan =
bogin
tabol L;
local Lexame Lax;
uhile begin
Srestche" %3 .
Lexelx();
LexiLxv) eql 0
end
do bogin
focal Neustrop;
lnprnqnon(-Srcltch-.Lculepl|
Neustrope.GBLpragtlags(Prgstrop)
repeat bagin
local Lexame Lex2;
Scanch(Stipinprag);
Lex2elx ()}
11 .Lex2 naq Lexarror then
1t .Lex2 eq) Lexstop
than (Error(ELx2); exitloop)
elit Lex2 eq! .Lex
then oxitloop
ol 14 .Lex2lLxv) eql Lxvpryitem and . Inpragment egl "P"
than Doprag(.Lex2iLxpl )}y

endg
Inpragnent«-zadi
GBLpragt lags (Prgstropl «.Neuntropy
end,
Liselect .LexilLxv] of
nret
Lxviongt exitL Longnente. Longnentely
{ Lxvshorts exitL Longnente.Longnent-1y
; Atlelser Longnented
| tesny
Lex
ondy

| commont ! Lx
'
! Functiont Scan a sywbol from the input.
'
| Valuet Loxeme for tha symbol. " \\\\
{
routino Ln =
bogin
local Pblock Lex;
bind LxRouts = uptitl

0, | Control
0, I EOL '

|

|

|
SRREPNIN "

e DY e e
Ve e s TR o
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e, ! Space ‘
Errorchar, | Errch
Gotprindon, ! Digit A
Gotprinden, ! Paint
Getstrgden, ! Quote
Getopr, | Punct
Getopr, | Plsmin
Cottax, | Letter
Gettax, | Doller
Getbold, | Strop
Endottile, I EOF
Getopr )} ! Prag
do begin
Scanch(Skipspaces);
Errixptre.Errptry
Svented;

Syno*reNptrtochars (Faptr(Lxsym) )
Lex:-(.LxRouts(. Index)) ()
one
untl! .Lex neq Lexerror or .lInpragwent neq 0}
Lex
endy

commont ! Errorchar

E Function: Deal umith situation whore illegal character occurs in the source.
: Valuet Error lexems.

routino Errorchar =« (Lxerr(ELxA); Noxtch(Skipnono); Lexerror);

commont ! Gotprimdon

!

! Function: Scan a primitive donotation from the input.

!

| Valuo: Loxame for the denotation.

|

routino Gotprimdon =
hogin
local State, Mode M .
oxternal Lengthon, Cvtb,Cvti,Cvtit,Cvir Cutir;
bind Voctor Cvtrtn = uplit(Cvtb,Cvti, Cvtii,Cvtr,Cvtir);

State=(I! .Indox eql Point then 1 elise 0);
ropoat
begin
Putcvt (),
Nextch(i{ .GBLpragtiags(Prgstropl eql 0 then Skipnono else Skipspaces)y
case .State of

set
| Ot scan digits
If .Index eql Point
then State-l
elif TietterR()
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then States8
elif Tpoulid()

then (Char+"E“; Statesd)
elif not Tdigit0

then (Hefdint; exitidop); W |

! 1: fixed-point-numeral must follon point in fractional-part
it Tdigitl)
then States2 . |
else return Lxerr(CLxé); ¢

| 2t scan digits of fractional-part
i1 Tpowld() ’
then (Char~"E"; Statesd)
olif not Tdigit()
then (N~Hdroal; exitloop);

\
)

! 3: chock for plusminue in ouponcht-pnr‘
11 .Indox eql Plsmin |
thon Statesd I
ellf Tdigit()
then States$S
elise roturn Lxerr(ELxd); i

! 4: {ixed-point-nunoral must tollon plusminus
11 Tdigit) i

thon StatesS

eolse return Lxerr(ELx8);

| St scan tixed-point-numeral In exponent-part
It not TdigitO)
then (NeHdroal; exitloop);

| 6t digits must follon letter-r In bits-donotation
14 Thexit()

then States7

elise return Lxarr(ELxd);

! 71 scan digits in bits-denotation
i not Thexit() ' 3
then (HeNdbits; exitioop)
tesy
ond;

feLangthand. i, .Longoent)
replacoN(Synptr,0);
if (.CvtrtniTarith(.M11) O gtr 8 then return Lxerr(ELxé);
FaptriLxdannd) ~. N;
Faptr(Lxv) eLxvprinden;
Faptrilxp) «8;
Faptr(Lxcount) «Valuslength(. M) +];
Faptr(Lxtoken) «TkDenot)
Harhin ()
and}

commant | Getstrgden
. -~
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| Function: Scan a string donotation from tho input.
|
| Value: Loxame for the string denotation.
|
routino Gotstryden =
bogin
oxternal Cvistrg;
SymptreNptrtochars (Faptr(Lxstrgropl )
repoat bogin
Srcstche"5";
Nextch(SkipEOL)
If .Indox eyl EOF
then roturn Lxerr(ELxl}
elif .Indox noq Quote
then Putchr()
else bogin
Srcstche" "}
Nextch(Sk ipnone) ;
1f .Indox eql Quote
then Putchr ()
elise begin
Scanch(Skipspaces)
it .Index neq Quote
then exitlioop;
end
end
ends
Cvtstrg(.Syment);
it .Syment eql 1 ;
then (Symente0; Faptr{Lxdennd) «Ndchar; FaptrlLxdenropl «.Faptr (Lxstrgrepl )
else (FaptriLxdennd] sNdetring; Faptr(Lxdenrep)«.Syncnt);
Faptr(Lxv) «Lxvstrgden;
Faptr{Lxp) «0;
FaptriLxcount] edivide (. Symcnte3sZchaurd-1, Zchaurd) |
Faptr{Lxtoken) ~TkDenot; =% ‘\\\
Hashin()
end;

commant ! Scantax(Rold) et
!
| Function: Scan characters contained in a tag or bold-tag.
' .
! lnputs
! Bold - nonzed |ff scanning bold-tag
|
routine Rayg0 Sciitax(Rold) «

hogin

do boyin

Putevt();

Noxtch(if .Bold nog 8 thon Skipnono olse Skipspacos);
ond

until Throak(.Bold)}
Faptr(Lxp) «0;
Faptr (Lxcount) «divide(.SyncnteQchanrd-1,Qchsurd)
novalue :
ond; |

ikt os Sia
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communt | Hashhold
\ :
| Functiont Scan a bold-tag from the input.
' .
| Valuet Lexame for the bold-tag.
|
routine Hashbold =
bogin
Scantax (nonzed) ;
Faptr{Lxv) eLxvtab; s
Faptr{Lxtoten] ~TkBold;
Hashin()
endy

commont | Gettax
!
! Function: Scan a TAX-symbol! from the input. In RES convention the

! symbol scannaod may be a TAB-symbol, othernise it is a TRG-symbol.
!

! Value: Lexeme for the symbol.
!
routine Gottax =
begin
It Thold()
then begin
local Valy
it .GBLpragtiags(Prgstropl eql 0 then
Noontorenonred;
it (ValeHaghhold()) neq 0 then
return .Valj
end
else
Scantax (zad)
Faptr(Lxv) «Lxvtag)
It .Inpragnent oql "C*
thon Loxarror
else boyin
Faptr(Lxtokenl «(it . Inpraymont eql 0 thon TkTag eise TkPragitem),
Haghin()
end
onds

commont ! Gotbold
!
| Function: Scan a bold-tag from the input.
{
| Valuet Loxeme for the bold-tag.
!
routino Gotbold =
bogin
local Val,Savstrop;
Nextch (Sk ipnono) §
it not Tletter() then
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return Lxerr(ELxS); '
Savstrope.GCBLpragt lags{Prgstropl |
GBLprayt lags (Prgatropl «1;
ValeHashbold ()} |
CBLpragt lags(Prgstrop) ~.Savstrop;
Val
and;

comment ! Endotfile
)

! Function: Return STOP lexeme to indicate source end-of-{ile has occurred.
g A

routine Endoftile = return Lexstop;

commont | Getopr :
: Function: Scan an oporator trom the input.

: Value: Lexeme for the oporator or Error lexeme,

:outinu Gotopr = .

hogin
loeal Lxptr,S,0lds;
LxptreLoxarror;
S«8;
do bogin
OMI-‘ $|
It .Char oql .Opchtablel.S,0tchar!
then bogin
Naxtch(Skipnono)
Lxptre~.Opchtablo(.5,0tlex);
if .Opchtable(.S,0tnoxt] then S«.S<¢0trousize;
ond
else bogin
S~.S+.0pchtablel(.5,0talt);
end;
| end

until .S eql .Oldsy
1f .Lxptr eq! Lexerror
! then Lxerr(ELx3) - -
E elise Opixtablel.Lxptr)<0,0>
t end;

I

i global routine Lxline =

i bogin
Scanch(Skipspaces);
novalue
end;y .

end
| eludom
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! SRTARS.BLL
!

! Copyright 1977 P. Hibbard and P. Knueven
! Pittsburgh, Pennsyivania

module SRtabsa
begin

Semantic Tables

This module dofines the entries initially contained in the
fodo Table, Oporator Table and Symbol Table.

Kernal call tables
in = ZK»X ... ZX<KX
out - ZK>Z% ... X%<KX
Hydra tables (other than Karnal call)
in - XH)X e 1‘“’0
out - m)zx Ve l!dix LN \

suitchos nolist;
roquire SYSPRH.REQ;
require CONNON.REQ;
requiro LISPKG.REQ; .
require LXVCON.REQ;
require LXVSY.REQ;
require LXPVAL.REQ;
require ENIT.REQ;
require NDSTRC.REQ;
reacquire STSTRC.REQ;
require OPSTRC.REQ;
roquire LXTRAL.REQ;
suitches list; i

macro
empty = 0:0 §,

Defstid(ofist,md, Ix) = ‘
8, Qadrinceuplit(®, Ix), 8, Hfuords(Sthtypo(Stdidty,Stbdefid), 8,
| (ottst + ZRsizlfhase + ZRsizLEBbARe ¢ 1), 8, md S,
‘ i
{ ;
Detstopri(prio,std,ix) =
8, Qadrinceuplit(8,ix), 8, Hivorda(Stbtypo(0,Sthdefprio),8),
std, 8, prio 8,

Detstopr2(prio,std) =
8, 8, 0, Htuords(Sthtype(0,Stbdatprio),0),
std, 8, prio §, .

Nefdonint(val) =
Loxm(lL.xvprinden, val), Hiwords(2,TkDonot), Hdint, val 8,

Dottagllen,str) =
Lexm(Lxvtag, 0), Hfwords((leneQcheurd=-1)/Qchsurd, TkTag), str S,

Dotbold(lv, Ip, len,str) =




<

= 1
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8, Lexmn(lv, 1p), Hitwords((lenesQchsurd-1) /Qchrurd, TkBold), str S,

| ; Oofpragitom(ip, len,str) =
0, Lexm(Lxvpryitem,p), Hiuords((leneQchaurd-1)/Qchsurd, TkPragitem), str S,

Dotfopr(lon,str) =
Lexm(Lxvopr,0), Hiuords((lensQchsurd-1)/Qchaurd, TkBold), str S,

Dotcodol(yield) = NdvcodoeDoproc, yield, 9 $,

Dotcodaol(pl,yieid) = Ndvcodo, yleld, I, pl $,

Dotcodo2(pl,p2,yleld) = Hdvcodo, yleid, 2, pl, p2 8,

DofprocO(yield) = NdvproceDoproc, yield, 0 §, :

Dofproclipl,yieid) = Ndvproc, yield, 1, pl $,

Dotproc2(pl,p2,yield) = Ndvproc, yield, 2, pi, p2 8,

Detproc3d(pl,p2,p3d,yield) = Hdvproc, yield, 3, pl, p2, p3 §,
Dofprochipl,p2,p3,ps,yield) = Ndvproc, yield, 4, pl, p2, p3, pb §,
Detprocb{pl,p2,p3,ps,p5,p6,yield) = Ndvproc, yield, 6, pl, p2, p3, pb, pS, pb §,

Dotref(nd) = Ndvrot, md 8,

Detrowulmd,rcnt) = Ndvron, md, rent 8,

Detunion2(ml,m2) = Ndvunionot, 2, ml, m2 S,

Detstruct2(ml,1i,m2,12) = Ndvstruct, 8, 8, 2, mi, 11, m2,12 §,
Dofstructé (ml, 11,m2,12,n3,13,m4,14) = Ndvstruct, 8, 8, &, ml, 11, m2,12, »3,13, mé, 14 $;

?
2
; bind dunmy =« 8
!
| dataarea(Nand?
* gbiname (Ndint, Mdvint),
| abinawa(fdlint, Hdviint),
1 ghinane (Ndbi ts, Hdvbits),
! gbinana (Ndhytas, Hdvbytos),
1 ghinane (NHdreal, Hdvroal),
| gbinano(Ndireal, Hdvireal),
gblinane (Hdhool, Hdvbool),
gbinane (Ndchan, Advnourimple),
qb (nano (Hdchar, Hdvchar?,
gblinane (Hdrtring, HNdvstring),
ybinane (Ndfile, Hdvneupile), !
gbinane (Hdrona, Advnowpile),
gbinano(Ndvoid, Rdvvoid),
gbinane (Ndek: ip, Hdvekip),
gbinano (Nd junp, Hdv jump)
ybinano (Ndni |, Rdwvni 1),
ybtnano (Hdout, Hdvout),
gbinano (Ndin, Ndvin),
yb Inano (Ndoutd, Hdvoutb)
| ygbinano (Hdinb, fidvind?, ¢
| gbinano (Ndmmber,  Ndvnunber), = &
‘ gb inane (Ndronn Advrons) 3
| gb Inane (Hdbnde, Advbnis) ,
yb inane (Hdabsent, Ndvabsent)
| gb iname (Ndrout, Advproc)
% dataond L]
dataarea(fidsl)

LS SN A ST .
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datal

gb Iname (Hdcompl,
datal

gbinane (Ndicompl,
data(

gbiname (Roubool,
data(

gb inane (Rovchar,
datal

focnane (Ronout,
data(

locnane (Rowin,
data(

locnane (Ranoutb,
data(
locnane(Rominb,
data(
"gbinane (Prcbnds,
data(

locnana (Prc2iv,
data(
locnann(Rof int,
data(
locnane(Raffile,
data(
gbinano(Rafstring,

dataondg

dataaron(fdn?)
data(
gbiname (Prcriv,
data(
locnane (Prcht,
datal
locnano (Preci ibb,
data(
focnano(Codibtv,
dataandg

dataaroa(fdrd)

datal

locnane (Prcroal,
datal

locnane (Prerr,
datal(
tocnana(Prcbtrb,
datal

toenano (Prcbyst,
data(

locnane (Prertir,
datal(

locnane (Preit,
data(

locnane (Prechi,
datal

locnane (Prevout,
datal

DSKB: SRTARS. BLI [L150AL68) eCHU~10A
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Defstruct2(idroal,Loxre,Hdroal ,Loxim)),
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| Rowod mode indicant

9,
Dofstruct2(fdiraal ,Lexre,Ndireal, Lexim)),
0,

Detron(fidhool, 1)),
o,

Detron(Hdchar, 1)),
0,

Oefroulfidout, 1)),
0,

Defron(idin, 1)),
o,

Detron(fdouth, 1)),
0,

Dotronllidinb, 1)),
0,
DetprocO(Mdbndr) ),
o,

Detproc2 (Ndint,Hdint, Hdvoid)),
0,

Dofref (Hdint)),

o,

Dotrot (Ndtile)),

o,

Dofret (Ndatring))

~

::;procl(kolcll., Hdvoid)),
::;proellﬂn!!llo, Hdbool)),
::;proea(ﬂdln\.ﬂdlnt,ﬂabd!l, fdbool) ),
g:;codoz(ﬂdlni,ﬂdblts, Hdvoid))

9,

DofprocO(fdroal)),

0,

Oefprocl (Ndroai, Mdroail)),
e,

Defprocl (Ronhoo!, Hdbits)),
e, 3

Dotprocl (Ndrtring, Hdbytes)),
0, :
Detprocl(Ratint, Hdreal)),
0,

Detprocl (Raffile, Hdint)),
e,

Detprocl (Rafflls, Mdchan)),
8,

Dotprocl (Rowout, Rdvoid)),
8,

| Reset, Close, Scratch

| Random

Sin, Cos, etc.

Bits pack

Bytes pack

Next random

p—

Char number, etc.

Chan

Print, Hrite




o

PRGE 1-4

locnana (Previn,
data(
locnana (Prevob,
datal
locnana(Previb,
data(
locname(Prcviout,
data(
locnano{Prcvtin,
data(
locnane(Previp,
datal(
locname (Previg,
data(
locnano(Prcvis,
data(
loenann (Prevrirs,
data(
locnane (Prcon,
data(
locnano(Prcenli,
datal
locnana (Prcan2i,
data(
locnane (Prci fsc,
data(
Jocnano (Presndi,
datal
loenano (Previdi,
datal
locnane (Prcost,
datal
locnana(Codcibty,
datal
loenane(Codp2ivy,
data(
locnane (Codpi ibbv,
data(
locnana(Codeibtvy,
data(
locnane(Codiv,
dataondg

TH>?

dataarea (Hyd0)
gbinana(fdtine,

dataond;

dataarna (Hydl)
data(
locnano(Rattime,
dataondy

dataaroa(Hyd2)
datal
locname (Codv,

DSKB: SRTARS. BLI (L1S0NIL.68) eCHU-10A

29-Sop-77 22:18 SS blocks

Dotprocl (Ronin, Hdvoid)), | Read
::;procl(ﬂnnnu(b, Hdvoid)), | Hrite bin
::;prncl(ﬁosuph, Hdvoid)), | Read bin ~
0, <
Oofproc2(Raifile,Ronout, Mdvoid)), ! Put
;:;procZ(Ro!ll!.,Ro»in. Rdveoid)), ! Gt
::;procz(ka!lllo,R;unutb, Mdvoid)), | Putbin
::;procz(aoiillo,loubnb, Ndvoid)), | Getbin
::;procztkntilIo,ﬂdatr}ng, Hdvoid:), | Nake term
::;prer(RcOOIlo,RoOsQr!ng, Ndvold)), | Rssociate
::;procZ(Railllc,Prcbf, Hdvoid)), | On routines
::;prer(ﬂdnunhor,Hdln;, Ndstring)), ! Uhole
;:;proca(ﬂdnnnhor,hnin(,ﬂdint, Hdstring)), ! Fixed
g:;proca(knlliIo,Ndnlr}ng.ﬂ«chnn, Hdint)), | Open

0, .

Dofprocs (Hdnunbor, Hdint, Ndint, Hdint, Hdstring)), | Float

0, t

Dofprocé(Rottile,Ndint,Hdint,Ndint, Hdvoid)), ! Set

e,

DetprocG(Ratfile,Ndstring, Ndchan,Ndint,Ndint,Ndint, Hdint)), | Estab|ish
9,

Detcodo0(Codibtv)), | Sys trace !
;:;codoL(Pcmiv, Hdvoid)), ! On tick

;:;codol(Prellbb, Hdvoid)), | On error

::;codol(Codiva. Hdvoid)), | On sys trace

0,

Defcodel (Ndint, Hdvoid)) ! Harning level

Hdvnonpi le)

8,
Dotret (Hdtine))

0,
Dofcodol(ldvoid)),

B




PRAGC 1-S .

datal
locname (Codrtty,
data(
locnawno (Codtmr!,
dataond;
A<H®

IK>2%
dataareallerd)
gbinano(Hdnlot,
ygbinane (Hdntep,
dataand;

dataarea(Kerl)
datal
lochano (Hdrtsmask,
datal
locnane (Ronint,
datal
locnane (Rountep,
dataond;

dataarea(Kerl)
datal(
locnane (Hdualk,
dataand;

dataarealbard)
datal
locnawe (Hdpath,
dataand;

dataarea(Kard)
locname (Hdalgparm,
locnane (Ndpathrlot,
dataond;

datanroa(lorh)
datal(
locnamo (Ndaryl ist,
datal
locnann(Prcstop,
datal
toenano (Prepsv,
data(
loenana (Prepub,
datal
locnane (Prcpus,
datal
loenana (Prespay,
datal
locnawna (Prepssv,
data(
locnane (Prcpasb,
datal
locnana (Prcsby,

OSKB: SRTARS. RL1(L1SOALGS! eClU-10A *

0,

Dofcodol (Raftime, Hdvold)),
0,

Dotcodol (Hdtime, Mdroal))

Ndvnowupi le),
Ndvnourimple)

8,

Dotstructd (Habits,Lexaux,Ndbi ts,Lexgen, Ndbool ,Lexanp, Ndboo! ,Lextemp) ),

9,
Detron(Hdint, 1)),
»,
Detron(fidstep, 1))

0,
Defref (Roustep))

0,
Dofstruct2 (Hdrlot,Lexs, Hdualk,Loxw))

Dofunion (Hdpath, Hdrlot)),
Dotunion2 (Ndpath,Hdnlot))

0, .
Oofron(fidnigparn, 1)),
o,

DofprocO(Ndntep)), |

0, |

Dotprocl (Ndpathriot, Hdvoid)),

e, ;

Dotprocl (Hdpathriot, flidbootl)),

o,

Dotprocl (Hdpathriot, Ndctep)),

o,

Dotproc2 (Hdrlot,Ndpathsiot, Hdvoid)),
0,

Dotproc (Ndpathrlot,Ndrlot, Ndvold)),
0,

Detproc2 (Hdpathslot,Ndslot, Hdbits)),
9, &
Dotproc2(Ndnlot Hdbits, Ndvoid)),

29-Sep-77 22:10
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PRAGE 1-6 OSKB: SRTARS. BLI (L1SONLGB) oCHU-10A 29-Sep~77 22110 55 blocks
datat 0,
locnano (Preperty, Detproc2(Hdpathslot,fdrtswast, Ndvoid)),
data( 0,
loenamo (Prcpesrty, Dotproc3(ldpathriot,Ndsiot,Ndrtsmask, Ndvoid)),
data( 8,
locname (Prcpssrts, Detprocd(Hdpathaiot, Ndslot,Ndrtamask, Hdstep)),
data( e,
locnane (Prcespsv, Dotproc3(Ndalot,Hdsiot,Ndpathaiot, Hdveid)),
data( 8,
locnano (Cods, DetcodeO(Hdrliot)),
data( 0, 3
locnane(Codist, Detcodol (Ndint, Hdstep)),
data( 0, £
locnane (Codrin, Defcodel (Rowint, Ndwualk)),
datat 0,
locnawme(Codisl, Defcodel (Ndint, Ndslot))
dataend; :
dataarealkert)
datal e,
locname (Prenpoab,  Oofproc3(Mdmiot,Mdpathaiot,Ndarylist, Mdbits)),
datal( 0,
locnane (Prceprual, Detprocd (Hdriot,Mdpathriot,Mdualk,Ndarglist, Hdbits))
dataand;
Z4<K%

structure [wodo([,P,S5] = (. ImodoeQndrince(.i-11}<.P,.55

map Imodo

ZH>Y RaftimatCodviCodrttviCodtmris XcH%

FK>%7%  Ndunlk:RomintiRonntoptHdargl istiNdpath: Hdrtamast::
PrepuviPrepasrtviPrespovi Prespsnal s
PrepuaviPrepartviPrepob: Prepssrts:Propsst Prespsabt
Prcposbt PresbviPrestep: Prcospsve
Cods:Codist:iCodrintCodisi: ZXKZX
RatintiRattiletRotstring:

Rovhool t Ronehart Ronout:Ronint Ronoutbt Rowinbe

HdcompltHdicomplt

Prcbndat Preroal tPrerrtPrebtrbePrei ibhe
PrcitiPrebtiPrechtiPrevobtPrevibiPrcantPreanlitPrebystiPrertirg
PrevidiiPrerfviPrevoutiPreviniPrevioutiPrevrirsiPrevis:
Preen2itPreandiiPrcosttPreviintPrevipiPrevigiPrel tsetPre2ive
CodibtviCodp2ivviCodpt ibbviCodcibtvilodeibtvviCodivy

globnidata(Vector, ldata,)
Refl, RafintiLink) Reffilellink) ,Rafstringllinkl,
TH>% Raftime(link], Z<HY
K> %% Hetualk (Link) , Z%<KX
e,
Roul, Rawhoo! ILInk) ,RonchariLink),RonoutLink) ,Romin(Link),
Rowoutb(Link) ,RoninblLink),

ZK>%% Rowuint(Link) ,Roustep(Link) AdarglistiLink), ZTX<KX
e,
Structl, Mdcomp! lLink) Ndicompl (Link),
IK>%% NdpathilLink) Hdrtamask (Link), XXKX




PRGE 1-7

e — ——
i e s bty & LA ”

\

DSﬁB:SRTﬂBS.BLllLlSUnLG&lehﬂU-IOG 29-Sep-77 22:106 S5 blocks

’ 1}

Procl, Precbndnflink),Prcrealllink),Prerrilink),
PrcbtrblLink] ,Preitilink) ,PrcuélLink] ,Prechilink],
Previdi(Link) ,Prertvilink) ,Prevout [Link) Previnilink),
Prevob(Llnt),PrcvlhtLlntl,Prev(l(L}nkl,Prevrtrl(Llnt),
Previout {Link] ,PreviiniLink) ,Previpilink] ,Previgllink),
PrconlLink) ,Presnli (Link) ,Prcen2i (Link] ,Presndi(link],
Prcifscllink) ,Prcest(Link) ,PrcbystiLink) ,Prerfirllink),

Prc2iviLink) ,PrciihblLink),

TK>R% Prespanal (Link) ,Prepsvilink) ,Prespevilink) ,Preposrtvilink),
: Prepanv(Link] ,Prepartvil ink] ,Prepahil ink] ,Prepasrts(link),
| Prepas(Link) ,Prcapnab(Link) ,Prcponb(L ink) ,Presbv(Link),
; Prestep(Link) ,Presspsvilink), Z¥<K%
i o
Codol, CodibtviLink), Codecibtv(Link) , CodpRivviLink),CodpiibbviLinkl,
: Codcibtvv(Link],CodiviLink],
ZH>% Codv(Link) ,CodrétviLink) ,Codtmri (Link), Z<H¥
FK>NY CodufLink} ,CodistiLink),Codrinilink) ,CodistILink), ZY<KX
8,
EvontlL, 0,
8);
bind ! Indoxes into the Xmodos table (see SENR&.BLI)
Hint = 0. Niint = §, Nroal = 2, Nirecal = 3, Ncompl = &, Nicompl = S,
Nchar « 6, Nstring = 7, Mbool = 8, MHbits = 9,
Nsema = 10, Nvoid = 11;
bind
Obabs = uplitl Hfwordo (Idmon, Pabsi), Hfwords(Mint, Nint),
Hiwordr(Idmon, Pabsii) Hiwords(flint, Hiint),
Htuordolldmon, Pabsr), Hiuords(freal, Hreal),
Hiuordn(Idwon, Pabsir) Hivords(MHireal, Hireal),
Hfwords (Idmon, Pabsc), Hfwords(Ncomp!, Nreal),
Hiwords (Idmon, Puosic) Hiuwords(Hizompl, Hireal),
Hiuords(ldmon, Pabsb), Hfuords(Mooo!, Hint),
Hiuorde(ldmon, Pabsbt) Hinords(Mbits, Mint),
Mfuords (Idmon, Pabsch), Hfwords(Mchar, Hint),
0),
Oband = uplit( Hiwords(ldgen, Pandb), MNdbool, Mdbool,HNdbool,
Hiuords(ldgon, Pandbt), Mdbits, Mdbits, Nebits,
80),
Obarg = uplit( Hiuordn(ldwon, Parg), Hiwords(Necompl, Nreal),
Hiwords(ldwon, Pargl), Hinords(Hicompl, Nireal),
0),
Obbin = uplit( Hfwords (Idwon, Pbin), Hfwords(Mint, Mbits),
8), ‘
QObcon s uptitd Hivords{ldwon, Pcon)), Hiuords(Ncompl, Ncompl),
Hiwords (Idwon, Pconjl) Hiuords(Micompl, Hicompl),
),
Obdiv = uplit( Hivords (IdIIR, Pdiv),
Hivords (1dARA, Pdiv),
),
Obdonn s uplit( Hiuordn (Idwon, Pdonnson) ,Hfwords (Hzana,Mvoid),
),
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Obdvab

Obolom
Obonti

Obyo

Obgt

Obleng

Oblevet

Obit
Obiub

Obmdab

Obmnah

Obminus

S ——

Sk i

0S):D: SRTABS. BL I (L150ALGB) eCHU-10R

uplitl

uplit(

uplit(

uplit(

uplit(

uplit(

uplit(

uplitl

uplitl

uplitl(

uplit(

uplit(

uplit(

upl it

29-Sop-77 22118 85 blocks

Hiwords (IdRAR, Pdiv),

8),

Hinords (Idgon, Poimbt), Mdbool, Mdbits,Ndint,
Hiuordn(ldgon, Polmby), Hdchar, Ndbytes,Ndint,
8),

Hfuords(ldmon, Ponti), Hfuords(froal, Hint),
Hiwords(ldwon, Pontil) Hiuords(fireal, Nlint),
8),

Hiuworde (1dAARKRC, Peq),

Hfuwords(IdSSB, Peqcs),

Hiuords(ldgen, Pogb), Hdbool, Mdbool,Ndbool,
Hiuords(ldgen, Peqbt), MNdbool, Ndbits,Ndbits,
Hinords(ldgen, Peydby), MNobool, Hdbytes,Ndbytes,
0),

Hinordo (1dANDC, Pyo),

Hiuords (14558, Pyocs),

Hfuords(ldgon, Pyobt), Mdbool, Mdbits,Mdbits,
Hfwords(ldgen, Pyoby), MNdbool, Ndbytes,Ndbytes,
8),

Hluo:dl(ldﬂﬂﬁc, Pgt),

Hiwords(1dSSB, Pgtcs), BN
Hiuords(ldgen, Pgtby), Mdbool, Ndbytes,Ndbytes,
8),

Htuords(JdAARC, Ple),

Hfuorda(1d$SB, Plecs),

Hiuords(ldgen, Plebt), Hdbool, Mdbits,Hdbits,
Nfwords(ldgon, Pleby), Hdbool, Hdbytes,Hdbytes,
8), i

Hiuords (Idmon, Plengi) Hiwords(Nint, Hlint),
Nfuords (Idmon, Plengr),Hfuords (Hireal, Hireal),
Héwords (Idwon, | Plengc) ,Hinords (Ncompl, Micompl),
8), “

Hfwords (Idwon,  Plevint) Hivords(Nint, Nsema),
Ntuordl(lduon.iPlovson),N!uordl(Hsnnu, Rint),

8), i

Hfwordr(1dAARC, PIT),

Hinords (IdSSR, Pites),

Hiwords(Idgen, Pitby), Hdbool, Mdbytes,Ndbytes,
8),

Hiuorde(IdIBR, Piubm), Hdabsent,

HivordsC(JdIAR, Piub), NHdint,
Heuords (Idwon, Piubustr),
e),

Hinords (IdIR], Pmod),

8),

Hiwords (JdRAR, Prub),
Hinordr(IdIRL, Psub),

),

Hiuorda (IdAAR, Psub)
Hinords (Idmon, Pnogi), Hinords(Mint, Rint),
Hiwordn (1dwon, Pnoyli) Hivords(N1int, Niint),
Hfuords(ldwon, Pnogr), Hiwords(firoal, Nreal),
Hiuorde (Idmon, Pnoyir) ,Hfuworde(ftireal, Miroat),
Hiuords (Idmon, Pnoge), Hiwords(Ncompl, Hcompl),
Hiuords(ldmon, Pnaglc),Hinords(Nicompl, Hicompl),
8),

Hinorda(ldill, Pmod),

~

Hiwords (MRtring,fint),
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Obno

Obnot
Obodd
Obor

Obovab
Obover

Obplab

Obpi to
Gbptlitm

Obplus

Obropr

Obroun

Obshli
Obshr

Obshrt

Obsign

Obtines

OSKB: SRTABS.BL1(L150ALES) eCHU-10A

uplit(

uplit(

uplit(

uplit(

uplit!
uplit(

uplit(

uplitf
uplitd

uplit(

uptit(

uplit(

uplit(
uplit(

uplit(

uplit(

uplit(

-~

8),

29-Sep-77 22:186 5SS blocks

Hfwords (IdARRNE, Pno),

Hfwordso (1dSSB,
Héworda (1dgon,
Hfworda(Idgon,
Htwords(I1dgen,
8),

Hfwords (Idmon,
Hfuords (Idwon,
8),

Hfuords (Idmon,
Hfuwords (Idmon,
0), .
Hfworde(Idgon,
Hiwords (I1dgon,
8),

Htuordg (1dIRl,
8),

Hfwords (IdIII,
8),

Héuords (1dRAR,
Hfwords (IdIRI,
Hfwords (1dSCS,
Hfwords (1dSCS,
), -
Hiwords (1dCSS,
8),
Hiuords(1d1IC,
8),

Hfwords (IdANA,
Hfuords (1dSSS,
Hfwords (Idmon,
Htwords (Idmon,
Hfwords (1dmon,
Hfwords (Idmon,
Hfuords (1dwon,
Hinords (1dmon,
8),

Héworda (Idmon,
8),

Hfwords (Idmon,
Hésorde (1dmon,
8),

Hfuords (1dgon,
8),

Htuords (Idgon,
8),

Htwordg (Idmon,
Hiworts (Idmon,
Hiuorde (1dwon,
8),’

Hiwords (1dmon,
Hfwords (1dmon,
Hfwords (Idwon,
Hiwords (1dpon,
8),

Hiwords (JdAAN,

{
'

Pnocs),

Pnob), Mdbool, Mdbool,Ndbool,
Pnobt), HNdbool, Hdbits,Ndbits,
Pnoby?, Hdbool, Hdbytes,MNdbytes,

Pnotb), Hfuords(ltbool, Mbool),
Pnotbt) ,Hfuords(tbits, Mbits),

Podd), Hfwords(Hint, Mbool),
Poddi), Hfuords(Hlint, Hbool),

Porb), + Hdbool, Mdbool,HNdbool,
Porbt), Mdbits, Ndbits,Ndbits,

Povar),

Pover),

Padd) ,

Padd),

Pcat+4), Hdstring,
Pcat+3), Hdchar,

Pplustocs),
Pptitm),

Padd) ,

Pcat),

Pnoaop), Hfwordr(Mint, Mint),
Pnoop), Hfworda(Miint, Miint),
Pnoop), Hiwords(liroal, Mreal),
Pnoop), Hfwords(Hireal, MNireal),
Pnoop), Hfwords(Ncompl, Ncompl),
Pnoop), Hfworda(ticompt, Micompl),

Propr), Hinorde (Hint, Hchar),

Proun), Hfwords(ltraal, Mint),
Prouni),Hfwords (Nireal, Hlint),

Pshl), MNdbits, Ndint,ldbits,
Pshr), MNdbits, Mdint,Mdbits,
Pshrti) ,Hivordr (Ml int, Hint),
Pshrtr) Hiworde (Nireal, Nroal),
Pshrte) Hiwords (Hicompl, Necowmpl),
Psgni), MHiuords(Mint, Hint),
Psynli) ,Hfuords(Mlint, Hint),
Psynr), Hfwords(Mroal, Mint),
Psynir) Hinords(Hireal, Hint),

Pmul),
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Obtmab

Obup
Obupl
Obup2

Obupb

datanrea(Syntab)

DSKB: SRTABS.BL1(L1SOALGS) eCHU-10R

w uplit(

= uplit(
s upltitl
a uplitl

a uplit(

! Environnont enquiries

datal(
data(
data(
datac(

Dotstid(
Dotstid(
Dotstid(
Oefstid(

| Oporations asroclated

datal

Dotstid(

| Oporations asrociated

datal

Dotstid(

| Standard mathomatical

data(
data(
datal
datal
datal
data(
datal(
datal
data(
data(
datal

| Channals
datal
data(
datal

Oefstid(
Dotstid(
Dotstid(
Dofstid(

’
Detstid(18,

9,
i,
2,
3,

Hfwords (Idgon,
Hiwords (Idgon,
Hfworda (Idgon,
Hivords(ldgon,
),

Hiwords (JdRAR,
Hinords (IdIAl,
Heuords (1dSCS,
%),

Hfuords (Idmon,
),

Hfuords (1dRIR,
0),

Hfuords (1dRIR,
0),

Héuords (IdIRR,
Hinordn (JdIBR,
Hiworde (1dwon,

Pmutic), NMdstring,
Pwulci), Mdstring,
Pwulis), Hdstring,
Pwulsi), Ndstring,

Puul),
Pmul),
Peuisi), Ndint,

29-Sep-77 22:18 S5 blocks

Hdchar,Ndint,
Hdint,Ndchar,
Rdstring,Ndint,
Ndint,Hdstring,

Pupsen) ,Hfuords (fsema, Hvoid),

Pexp),
Pexp),
Pupbn) ,

Pupb), MNMdint,
Pupbnste),

Hdabzont,

Hiuords (Hatring, Hint),

Hdint,
Hdroal,
Hdroal,

fMdint;

quotod Dottag( 6}

-quoted Dottag( 7,

quoted Doftag( 9,
quoted Doftag(il,

nith BITS values
4, Prcbtrh, quoted Dottag( 8,

with BYTES valuos
S, Prcbyst, quoted Doftag( 9,

constants and functions

Dot¢stid(l},
Defstid(12,
Defstid(13,
Defstid(l4,
Oofstid(1S,
Detstid(16,

Defstid(1?,
Dofstid(18,
Dofstid(19,

Rdroat,
Preer,
Prerr,
Prerr,
Prerr,
Prerr,
Prere,
Prerr,
Prerr,
Prerr,
Prertir,

Ndchan,
Hdchan,
Ndehan,

! Fites and associated oporations
Oefstid(20, Prcchf,
Dotstid(21, Prevts,
Defstid(22, Preon,

data(
data(
datal

quoted Dettag( 2,
quoted Dottag( &,
quotod Doftag( 3,
quetod DoftagC 2,
quoted Doftag( 3,
quoted Dottag( 6,
quoted Doftag( 3,
quoted Deftag( 6,
quoted Doftag( 3,
quoted Dottag( 6,
quoted Dottag(l0,

quoted Dottag(ld,
quoted Dottag(ls,
quoted Dottag(lB,

quoted Deftag( 4,
quoted Deftag( 8,
quoted Dettag(ls,

'HAXINT®))),
"MAKREAL’))),
*SHALLREAL’))),
SHRKARSCNAR' )},

"BITSPRCE®))),

*BYTESPACK’))),

IO,
*SQRT*))),
'EXP'))),
W,
'c08*))),
*ARCCOS’))),
'SIND),
SARCSING )Y,
PTAN' D)),
ARCTAN') ),
*NEXTRANDON' ),

*STANDINCHANNEL'))),
*STANNOUTCHANNEL' ),
*STANDRACY.CHANNEL')))

'CHAN’ D),
"HRKETERN®))),
'ONLOGICALFILEEND'))),

A e T TN e

i i
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. data( Defstid(23,
datal ODefstid(24,

datal Datstid(25,
data( Dofstid(26,
data( Dofstid (27,
datal( Detstid(28,
data( Defstid(29,
data( Defstid(30,
data( Defstid(31,
data( Defstid(32,
data( Dotstid(33,
data( Oetstid(34,

data( Detstid(35,
datal Detstid (36,
data( Detstid(37,
datal Dotstid(38,

! Conversion routinos
data( Dotstid(39,
data( Dotstid(40,
data( Dofstid(4],

! Formatiess transput
data( Defstid(42,
data( Dofstid(43,

! Binary transput

data( Oatstid(44,
datal Dofstid(4S,
! Particular proluda
datal( Dotstid (46,
datal Dotstid(47,
datal - Dofstid(48,
datal( Dotstid(49,

data( Do¢stid(50,
data( Dotstid(S1,
data( Dofstid(51,
data( Dotstid(52,
data( Dofstid(S3,
data( Dofstid (5S4,
data( Detstid (55,
data( Dotstid (56,

data( Detstid(S7,
data( Dofstid(58,
data( Dotstid(59,
ZH> %
datal( Defstid (60,
data( Dofstid(61,
data( Detstid(62,
data( Defstid(63,
data( Defstid (64,
data( Defstid (65,
data( Defstid (66,
data( Defstid(67,
data( Defstid(68,

Prcon, quoted Detftag(l7,
Prcon, quoted Doftag( 8,
Prcon, quoted Doftag( 8,
Prcest, quoted Doftag( 9,
Prcifsc, quoted Doftag( 4,
Prcvrirs,quoted Doftag( 9,
Prerfv, quoted Doftag( 5,
Prerfv, quoted Doftag( 7,
Prcif, quoted Doftag(l0,
Prcif, quoted Doftag(l0,
Prcif, quoted Dattag(l0,

Prertv, quoted Doftag( S, .

Prertv, quotod Doftag( 7,
Prerfv, quoted Dottag( 7,
Prevtdi, quoted Doftag( 3,
Prertv, quotod Dettag( S5,

Prcenli, quoted Doftag( S,
Prcen2i, quotod Doftag( S,
Presn3i, quoted Doftag( S,

Previout,yuotod Dottag( 3,
Prcviin, quotod Doflag( 3,

Prcvip, quoted Dottagl( 6,
Prcvtg, quoted Dottag( 6,

Rafint, quotod Dottaq(lO0,
Prcroal, quotod Doftag( 6,
Roffile, quotad Dottag( 7,
Retfile, quotod Doftag( 8,
Reffile, quotod Doftag( 9,
Prcvout, quoted Ooftag( S,
Prcvout, quoted Dottag( S,
Previn, quoted Doftag¢ &
Prevob, quoted Ooftag( 8,
Previb, quatod Doftagl 7

Codp2ivv,quoted Dottag( 6,
Codpi ibbv,quoted Dottagt 7,
Codcibtvv,quoted Dattag(lo,
Codeibtv,quotod Dottag( 8,
Codiv, quotod Doftag(l2,

Hdehan, tquntod Doftag(l3,
fidchan, quoted Doftag(lé,
Mdchan, quoted Doftag(l6,
Hdchan, quoted Doftag(lé,
Codiv, quotef Deftag( 7,
Codrttv, quoted Deftag(ll,
Codv, quoted Doftag(ld,
Codtmri, guotod Doftag( 6,
Hdchan, quoted Doftag(ld,
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»ONPHYSICALF ILEEND’ D)),
YONPAGEEND'))),
PONLINEEND’))),
YESTABLISH'))),
YOPEN’))),
'RSSOCIATE’))),
*CLOSE’))),
*SCRATCH'))),

' CHRRNUNBER’))),
PLINENUNBER®) D),
*PRGENUNRER’ ),
'SPACE’))),
'NENLINE®))),
'NEHPAGL*)))
'SET'))),
YRESET*))),

*NHOLE’))),
'FIXED*))),
'FLOAT*))),

WUt ),
GET)),

"PUTBIN'))),
"GETBIN'D)),

*LASTRANNON' ))) ,
'RANDON'))),
'STANDIN'))),
*STANDOUT?))),
*STANDRACK®))),
'PRINT? 1)),
YURITE?))),
READ’))),
'MRITERIN’))),
'READRIN'))),

JONTICK’))),
»ONERROR’))),
*ONSYSTRACE’))),
*SYSTRACE’))),
'HARNINGLEVEL®))),

*CONSINCHANNEL®))) , S
*CONSQUTCHANNEL®)))
*FIXEOPAGCCHANNEL® D)),
*VARPAGLCCHANNEL’))) ,
*SUTRACE®))),
*GETPROCTINE®))),
*STARTPROCTINE®))),
*MUSECS*))),

*SOSF ILECHARNEL' ),
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X<HZ
TK>Z% !
data( Oofstid(69, Prcpusrts,quotod Dottag(ll,’SRPPLRNCAPA’Y)),
datal Oofstid(78, Prcupsab,quotod Doftag( §, *$CALL’))),
data( Dotstid(71, Prcpss, quotod Doftag( 8, 'SCLENGTH'))),
datal Dotstid(72, Prcpssb, guotod Dottag( 8, ’SCOMPARE’))),
data( Dotstid(73, Prcsbv, quotod Doftag( 8, *SCONTROL'))),
| data( Defstid(74, Prcpsv, quoted Doftag( 7, *SOELETE’))),
data( Dotstid(?S, Prcspsv, quotod Doftag( 8, *SGETCAPA’))),
datal Dofstid(76, Prcpssrtv,quoted Doftag(l2,’SINTERCHANGE'))),
data( Detstid(77, Prcstep, quoted Doftag(l8, 'SLNSLENGTH'))),
datal Defstid(78, Prcpsv, quoted Doftag( 9, ’'SNAKEPRGL’))),
data( Dofistid(79, Prcpsv, quoted Doftag(ld, ’SHAKCUNIVERSAL’))),
datat Dotstid(80, Prcsspsv,quotod Doftag( 6, 'SNERGE’))),
datal Dotstid(8l, Prcpsv, quoted Doftagt 2, *$P*))),
data( Dofstid(82, Prcpssrtv,quotod Daftag(5, 'SPRSS'))),
datal Dofstid(83, Prcpesrts,quoted Doftag(ll,’SPRSSAPPERD)I)),
data( Dofstid(84, Prcpsb, quoted Doftag(13, *$PCONDITIONAL’))),
data( Defstid(85, Prcpssrtv,quoted Daftag(8, 'SPUTCAPR'))),
| datal Defstid(86, Prcpsrtv,quoted Dotftag(l3, ’*SSETCHKRICHTS'))),
é datal Defstid(87, Prcpssv, quoted Deftag( 7, *SSHITCH'))),
datal Defstid(88, Prcspsv, quoted Doftag( S, "STRKE’))),
data( Detstid (89, Prcspsual, quoted Doftag(9, "STYPECALL'))),
i ‘ data( Detst1d (98, Prcpsv, quoted Dottag( 7, ’SUPDATE"))),
datal( Dotstid(91, Prcpsv, quoted Dottag( 2, '$V'))),
datal Detstid(92, Prcpsy, quoted Doftag( 7, 'SVACATE’))),
i data( Defstid(93, Prcpsv, quoted Doftag( 5, 'SVALL'))),
! data( Oefstid(34, Cods, quoted Doftag( 8, '$GETSLOT’))),
| data( Defstid(95, Codist, cquoted Doftag( 9, 'SHAKESTEP*))),
data( Dotstid(96, Codriw, quoted Doftag( 9, °*SHAKENALK®))),
data( Defstid(97, Codisl, quoted Doftag( 8, 'SUSESLOT’))),
datal Detstid(98, Codpiibbv,quoted Dottag(8, *ONSIGNAL'))),
! data( Defstid(99, Hdslot, quoted Doftag( 8, 'NULLSLOT’))),
| TL<KY,
| Oporators
datal Dotstoprl( 6, Obahs, quoted Dofopr( 3, 'ARS’))),
datal Dotstoprl( 0, Obarg, quoted Dotfopr( 3, 'ARG'))),
data( Dotstopri( 8, Obhin, quoted Dotopr!( 3, 'BIN"))),
data( Dofstoprl( 0, Obconj, quoted Dofopr( &, 'CONJ'))),
datal( Ootstoprl( 0, Obdonn, quotod Dofopr( &, '00IN'))),
| data( Ootstoprl( 0, Obenti, quoted Dofopr( 6, *ENTIER’))), -
| datal Dofstoprl( 8, Obleng, quotod Dofopr( &, 'LENG"))),
‘ data( Daofstopri( 6, Oblovel, quoted Dofopr( S, *LEVEL’))),
datal Dotstopri( 8, Obnot, quotod Dotopr( 3, *NOT'))),
data( Dofstoprl( 0, Obodd, quoted Dofopr( 3, '000°))),
datal Dotstopri( 0, Obropr, quotod Dotopr( 4, 'REPR'))),
datal Jatstoprl( 0, Obroun, quotod Dotopr( 5, 'ROVND'))),
datal Dotstopri( 0, Obghrt, quoted Dotopr( 7, *SHORTEN'))),
‘ datal Dot¢stopri( 0, Obsign, quoted Dotopr( 4, *SIGN'))),
| datal Oatfstopri! 8, Obup, quoted Dotopr( 2, 'UP'))),
datal Dotstoprli( 1, Obdvab, quoted Dofopr( S, 'DIVRB’))),
gbinana( Oprdvab, Dotstopr2( 1, Obdvab)),
data( Dotstopri( 1, Obmnab, quoted Dotopr( 7, "MINUSNB'))),
gbiname( Opranab, Oetstopr2( 1, Obmnadb)),
data( Oofstopri( 1, Obmdab, quoted Dotopr( 5, 'MODRB’))),
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gbinane( Oprmdab, DotstoprZ( 1, Obmdab)),
data( Dofstoprli( 1, Obovab, ' quoted Defopr( 6, *OVERAB'))),
gbiname{ Oprovab, Detstopr2( 1, Obovab)),
datal Defstoprll 1y Obplab, quoted Dotfopr( 6, 'PLUSAB'))), 5
gbiname( Oprplab, Oefstopr2( 1, Obptab)), >
data( Dofstapri( 1, Obplte, quoted Dotopr( 6, 'PLUSTO0'))),
gbiname( Oprplto, Detstopr2( 1, Obplto)),
datal Detstopri( 1, Obtmab, quoted Dofopr( 7, 'TINESAB’))),
gbiname( Oprtmab, Dofstopr2( 1, Obtmab)),
data( Defstopri( 2, Obor, ! quoted Dofopr( 2, 'OR’))),
data( Defstoprl( 3, Oband, : quoted Defopr( 3, ’AND’))),
datal Defstopri( 4, Obog, | quoted Defopr( 2, 'EQ’))),
gblname( Opreg, Det¢stopr2(.4, Obeg)), |
data Defstopri( 4, Obno, | quoted Defopr( 2, 'NE’))),
gbiname( Oprno, Defstopr2( 4, Ohn')),}
data( Detstopri( S, Obyo, § quoted Defopr( 2, 'GE’))),
gbiname( Oprye, Defstopr2( 5, Obyo)), '
data( Detstopri( 5, Obgt, | quoted Defopr( 2, 'GT’))),
gbinane( Oprgt, Defstopr2( §, Obgt)), |
data( N Defstopri( 5, Oble, - quoted Defopr( 2, 'LE’))),
gbiname( Oprie, Dotstopr2( S, Obie)),
data( Dotstoprl( S, Obit, quoted Datopr( 2, 'LT"))),
gbinnme( Oprit, Dofstopr2( 5, Obit)),
gbiname( Oprplus, Dotstopr2( 6, Obplus)),
gbinane( Oprminus, Dafstopr2( 6, Obminus)),
data( Doistoprl( 7, Oboiem, , quoted Dofopr( &, 'ELEN’))),
ghiname( Oprtines, Daotstopr2( 7, Obtimes)),
gbinane( Oprdiv, Dofstopr2( 7, Obdiv)),
data( Dotstoprl( 7, Obmod, quotod Dofopr( 3, 'MOD'))),
gbiname( Oprmod, Dofstopr2( 7, Obmod}),
data( Dofstoprl( 7, Obovor, quoted Dotopr{ 4, 'OVER'))),
gbiname( Oprovor, Dotstopr2( 7, Obover)),
gbinama( Oprupl, Dofstopr2( 8, Obupl)),
gbinama( Oprup2, Dotstopr2( 8, Obup?)),
datal Dotstoprl( 8, Oblub, quoted Defopr( 3, 'LHR"))),
datal Dotstopri( 8, Obupb, quoted Dotopr( 3, 'UPR*))),
data( Dotstoprl( 8, Obshi, quoted Dofopr( 3, ’'SHL'))),
datal Dofstoprl( 8, Obshr, quoted Dofopr( 3, 'SHR'))),
gbinama{ Oprplitn, Detstopr2( 3, Obplitm)),
data( -1)
dataand;

! Think about doing IM and RE

undociare Lexstop, Lexstart, Lextab;

globnidatal,Loxstart,)
globnidata(,Lexstop,)

Lexm(Lxvstart,empty));
Lexm(Lxvstop,ompty) )}

globaldata(,Laxtab,)
0, Deftag( 8, empty),

8, Deftag( 2, "IN’), <
8, Dettag( 2, 'RE’),
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0, Deftag( 4, *STOP’),
0, Dotfdonint( 1),

ZK>2%
0, Detftag( 1, *°S’),
0, Deoftag( 1, °'W"),
0, Deftag( 7, ’*SAUKRTS®),
0, Dottag(ll, ’'SGENERICRTS’),
0, Doftag(l2, *SANPLIFYFLAG®),
0, Doftag(13, °*STEMPLARTEFLAG"),

X%<K¥
Dotboid(Lxvat, 8, 2, 'RT"),
Dotbold(Lxvhoyin, 0, S, 'BEGIN"),
Dothold(Lxvprimdr, Hdbits, 4, 'BITS"),
Dotbold(Lxvothdr, HNdbool, 4, 'BOOL"),
Dofbold(Lxvby, 0, 2, 'BY"),
Dofbold(Lxvprimdr, Hdbytes, S, 'BYTES"),
Dotbold(Lxvcare, 8, 4, 'CRSE"),
Dotboid(Lxvothdr, HNdchan, 7, 'CHANNEL"),
Dothotd{Lxvothdr, HNdchar, 4, 'CHAR"),
Dothold(Lxvpreo, £ 2, 'Co"),
Detbold(Lxvcoda, 0, 4, 'CODE’),
Dethold(Lxvcodoop, O, 6, 'CODEOP*),
Detbold(Lxvprco, =t 7, 'CONNENT’),
Dofbold(Lxvprimdr, HNdcompl, S, 'CONPL’),
Dotbold(Lxvdo, 9, 2, '00"),
Dotbold(Lxvelif, 9, 4, 'ELIF?),
Defboid(Lxveise, 8, 4, ’ELSE"),
Defbolid{Lxvend, e, 3, ’END"),
Dotbold(Lxvesac, 8, 4, 'ESRC"),
Dotbold(Lxvevent, 8, S, 'EVENT"),

; Defbold(Lxvexit, 8, &, 'EXIT"),
Dofbold(Lxvext, e, 3, ’EXT"),
Defbold(Lxvbooidon, ABBfalse, &, 'FALSE’), NS
Datbold{Lxvti, e, 2, 'E1Y), s R
Defboid{Lxvothdr, Ndfile, 4, 'FILE"),
Dotbold(Lxvior, 8, 3, 'FOR"),
Dotbold(Lxvirom, 8, 4, 'FRON"),
Dotbold(Lxvgo, M jump, 2, 'G0Y),
Neftbold(Lxvgoto, Hd jump, 4, 'GOTO’),
Dathold(Lxvhoap, Gonhoap, 4, "HEAP"),
Nothold(Lxvif, 0, & VIEYY,
Nefhold(Lxvin, 8, 2, "INY),
Uafbold(Lxvprimdr, HNdint, 3, "INT"), 3
Nefbold(Lxvidty, ldtyis, 2, '1§%),
Netbold(Lxvidty, Idtyisnt, 4, "ISNT"),
Nefbold(Lxvlioc, Gonlocret, 3, 'LOC’),
Nefbold(Lxviong, e, 4, 'LONG"),
Detboid(Lxvmodo, o0, 4, 'nooc"),
Defbold(Lxvmodule, 0, 6, "MODULE"),
Nothold {(Lxvnounodo, Ndvnewpile, 7, "NENPILE'),
flathotd Lxvnaumada, Mdvnausimple,9, 'NENSINPLE'),
Dothold(Lxvnil, Hdnil, 3, 'NIL")Y,
NDethold(Lxvod, 0, 2, '0D"),
Dotboid(Luvot, e, 2, '0F"),
Dotbold(Lxvop, e, 2, '0P"),
Dotbold(Lxvouse, 0, 4, 'oust"),

T ey
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Dotbold(Lxvout,
Dothotd(Lxvpar,
Oofbold(Lxvprco,
Dethold(Lxvpreo,
Dotbold{Lxvprio,
Do tbolid(Lxvproc,
Dotbotd(Lxvprimdr,
Detbold(Lxvref,
Detbold(Lxvhoap,
Dofboid(Lxvothdr,
Dotbold{Lxvshort,
Dofbotd(Lxvstip,
Detboid(Lxvothdr,
Dotbold(Luvstruct,
Defbold{Lxvthen,
Qetboid{lxvte,
Detbold(Lxvbooiden,
Detbold(Lxvvoid,
Detboid(Lxvwhile,

IH>%
Dotbold(Lxvothdr,
Z<HX :
FK>Z%
Defboid(Lxvothdr,
Defboid(Lxvothdr,
Detbotd(Lxvothdr,
{lefboidLxvothdr,
Defboid(Lxvothdr,
Zx<K¥

Detpragiten(d, 3,
Detpragiten(l, S,
Dotpragitem(2, S,
Dotpragitem(3, S,
Dofpragiten(s, 8,
Dotpragiten(S, 10,
Dotpragitem(s, 7,
Dotpragitom(7, 9,
Dofpragitem(8, &,
-1 )

ond
e ludom

8, 3,
0, 3,
>, 2,
lpﬂ. : 7'
8, 4,
ol ; ‘l
Ndreal, 4,
.' 3)
Gongecloc, 6,
Ndsana, ¢,
a' s’

Ndstip, &,

Hdstring, 6,
e, 6,
8, 4,
8, 2,

A68true, 4,
Ndvoid, 4,
8, S,
Hdtime, 8,
Hdpath, 4,
Hdrtsmask, 10,
Ndslot, 4,
flds tep, 4,
Hdualk, 4,
'RES"),
'POINT'),
'UPPER"),
*LONER"),
'HARNINGS®),
*NOUARKINGS®),
'LISTING"),
*NOLISTING®),
'PRGE’),
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'ouT!),
'PRR'),
'PR),
"PRAGINT®),
'PRIO"),
*PROC’),
'REAL"),
'REF*),
*SECLOC"),
'SEHR’),
"SHORT?),
'SKIP"),
*STRING®),
*STRUCT?) ,
*THEN") ,
"T0"),
*TRUE’),
"o10"),
"UHILE"),

'PROCTINE')

'PATH'),
PRIGHTSHRSE®)
'SLOT?),
'STEP?),
PHALK®),
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