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Program Format

An SPL program is organized into blocke.' A block begins
witll a PROGRAM or CCHMCM statement and ends with an END
strtement. It has a name which is given in iks initial
atetemnnt,

Block names must be unigue over the catire

prosram, - Thus the general format of a program isg:

program = Shlock;

block = program:block / common:block;

common:hlock = rcomoN" identifiex "o
block:head end:statement "'

program:hlock = “PROGRAM" identifier "t
bleck:hoad
$($(label "27)

: action:statement “3")

end:slatemont " "y

blockihead = ${include;statemcnt ":")
${allocation:statement ";")

s ¢ {declare:statement ";");

allocaticn:shatement =

origin:statemant:

label = identifierx;
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Thue, statements must cccur in a block in the order:

PROGRAM or COMION statement
include:stoetoments

allocation:statements

declave:statoments

aclion:istatements

end:statenant
A comron:block must precede any blecks which INCLUDE it.

1.1

Evary statement ends with a semi-coleon.

carriage returns and are treated according to

v

the following rules:

1} inside string constants or character cinstants
'Blanks are treated like ordinaxy characters,
Carriage rcturns nre illegal in string and

chnracter constants (unless written with the 's&’

2)

hore a string of esrriage returns and blanks
g g .

is equivaleont to a single blank,

3) a blank may appear anywherae excepl in the middle
of a token. Tokens include names, rascrved words,
constanls, spceial chavacters and the sequences

"<:," n>=_" 0okt n//".

mo sunanrize these rules somewhat sloppily we say that carriag

it it |
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returns and bianks are ignored except in string constants,
names, and reserved words. '
A comment has the form:
comment = {carriage returnd "#*" {arbitrary
lring OF choracters nol Inelmling
carriage returnd {carriage roturnd /
v/*" Larbitrary string of characters

not including "%/" or carriage returnd

{r*/7 / {carringe roturny);

The first form of comments is enractly equivalent te a

carriage return, The sccond form is eguivalent to a blank
bif it ends with "*/", a carriage return if it ends with a
calriage return; the difference isiappqront only if it is

immediately followed by "*7.

Note that a multi-line comment must have an * oxr /* ait thae

start of each line,
1.2  Scoues

Each variable is declared in some block and is szid to be
local to that block. The same identificr may refer to two
different variables whieh are local to difforent blocks,
The verisble name together with the bleck name, howover,
is sufficient to idcﬁtify the variahble wniguely, A
variable ig said fo bg IOCAT, in scone If it is Joecal to a
progyen bleck, CCiON if it is lecal to a cormon block,

runciion nazes {i.e. names which appear immediately after

'

e rrrm e

FUNCTION or ENTRY) are GLOBAL in scope, however,

A varisble may ba referenced only in a block in which it is
Gefined. Any variable is defined in the block to which it is
Ineal,  Sappane thal blerk € includes COMMOT blorks BRI
{i=1l,..,,n) in that order., fThen a variable defined in Bj
is also defined in C unlesé it is looal to € or defined in
BEi,i>jg, % hleck includes B if B appeoars in the identifier:
list of an includo:rstatemant in the bleck,

inclyde:statoment = "INCLUDE" identifier:listy

identifier:lisn = i1dentifier g("," identifier);

All GLOBAL variables are considerced to be defined in a GLORAL
COMMCY bleck which is considered to be included in every block

which contains no include:stateoments.,

The effect of this conventlion is that declarations in

Comnoy blocks can be overriddan by other decleration nearar

tat

Yote that If B inciudes A end C includes 3, then ¢

w variables
local to & are defined in € (unless variables of the same -
name are local to B or €)., A declaration ovcrfiding an IMCLUDER
must occur before any reference to the variable involved,

See figure 1, for an illustration.

the point of use. Exception: a MACRC name cannct be overriddien.
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! Figure 1: Determining Define? varidbles | i
i ~ : {
H | GLORPAL variables’ i
1. . Defined: {Byr y,edv '
) COMIOT Az [ COMMON Br l {
‘ nECTART PoQ) ; DECTARY R, 8; :
Defined: (U, GV, GDP,Q Defined: <F>9,U,<G>v;<a>m,s
\ " U
H 1 l
e b — 4 i ' 1
i ] ’ ' |
’ | cCoed B ‘ :
I TNCIUDE A; i
DECLARE I,J,M; '
;Def ned: (¥hy, <>y, @
Fow, 0,400
I, 7,1 )
\, v
/ COMAGE E;
; il INCIUDE B,D:
- . X
: / DECIARE J,R:
y e Defined: {FU,{v, {83, \
\ . - .
. {a>F,0, b1, M ;
: L_‘ <EDI,R ‘
5 e N
e e o i e e o e —— e
PROGRAY F: ‘ PROGRANM G .
VLWL, ¢, D - INCLUDE  E; a
DECILEE Ig DECIARE J,K:
" ENTRY P; ENTRY V:
ENTRY U; Defined: (U, Y, I,K,(BS, | | C;
Delined: b1, P u, (@, { o, 0, {0 1,0, uNn } !
QpQ éal J,M, LN T e e
s the P local to P
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22.' Deglarations
,} .
12.1 Names
l.
A neme is 2 sequence of not more than 16 characters s:tarting
with' 2 Ictter, ezch of which mast be cither alrhanumeric or
\
{
an ‘' {(apostrophe).
]
I
2.2 Attributes _‘\ "
v ""‘““"_‘“ me— \."A ‘i
l'
| , &
.‘%‘.very nome has thrue attribdtes:  scope and 'ncc’:'. Bach
%s chogen from a fixed sot of altérnatives:

‘ scope = "CoRoT" / MLOCAT" / "GLOBAL"
' type = ntype'/ "STRING" (length] 4

? ‘

: ntype =

intedger / "REAL"'/ "“DOUBIE" '/ "COMPLEX" /
; , SLARRL" 1/ "LONG" / "LONGLONG" /
L

‘ "FUNCTION™ / "FIELD" / “ARRAY" /

PUNEIGTTT

inteder = = / "oCiaLe )/ roinrncTER" /S
i "POINTIRY ;
mode = "FUNCTION" '/ ["$igy

ED"] PPIRIDM [fbim] /

(PARRAY" / PARRAYONET) ‘Cir:qc:nsion]/

"SCALAR"

Note that FUNCITOI ARRAY's and ARRAY PRICTICT's nro both

possivle. ! :

T

s
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i the type of scalar value
s P i : . L ; : miled & 1 ¥ it i .
func-ion and field are one word: long;, recal; array, and and the code compiled depends ch whether 1t is full- o
s . v : ‘ I : . Lol ' R I . R P . PG
iazbel; two: string, double; longlong; and complex; four: part-word if a field eppears without tailing; it is
An array is represenied by a two-word descripter, as is a treated as an integer whose value is vhe field deseriptor
latel zecalar. A fuictlod scalar ie represunted by 4 pointer i€ the field had a fomm, @nd the contents of the location
; ko th2 two-word deceriptor. A field scalar ls either a allorated to it otherwise. If a ficld is SIGrED; the tep
i i A s . D D SR o - i 1 i fti e
conntant; if iks form is specified; or occuples a single Bit vill be copied into all the higher bit positions of a
word. The four cases of integer are included te permit 54-bit word when the Field is used to fetch a datum, Other-
intelligent printout of the value during demigaing and so wise, thess bit positions (iZ afy) will be Filled with zero
) ‘ ‘ . T ——
that tha sycten can adjust the velies of bointers whan
a e ) 3.3
ohja c‘s are woved around. It is important to declare ds )
POILTER all integer varizbles which are to conktain addresses . the shapes and sizes of things are specified by modifiers:
- . - ; : : ‘ - R 5
QM? during exzcubion if 4t is desired to contihus execution after (aimonsions, forms =nd lengths) which heve already appeared
(47 ’
moeilfying the program. The towniler recognizes only one type in the syntax Jor attribubes names, Throughout, the expres-
of integor, and the oihers will not be mentioned again. sions nust evaluate o constants at compile time. This
. - means that all the operands must be consiant. Sce "Constants”
If a name has mode RRRAY (or ARRAYONE; they are identicazl 1
below for a discussion of vhat operands are regarded as
except that the latter cauvses suhscripts fo start at !
o . ‘ constant
rather than ), subscripted roferences to it will be compilled
Ty « L 4 s s N .
on the assumption that indirection through the descripter 2.3.1 Dimcnaions
with the subseript in IR will produce the effective address.
- . gimension = L% expr §("," expr)
It is also possible to svbseript INTEGRR STAIARS: such - )
- . [vsv lexps) Lo, expzl) "1
- references will add the value of the name to the subserint
to produce the cffcetive address. : ) prrays of any dimensicnality up to 7 are alloved.  The
expression follow ving the colon specifies the number of worAds
e If a nawes is a field without a form, tailing (".", "§$" or
od ) , allocatrd to each element of the arrays this makes it easy
- . 3 as . . -
@) will cruse indiroction through the location alloeatcd
- Lo create tables with pulti-word ertrics. The sizc of an
to it. If it has a form, it is treated as 2 conctant and ‘
elemcnt is limited to 64 worce. If it is not epecifiend, it
« - v 4 ’
L PP, !
e o et e e |
!
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1s takeon to be the size of the scalar object with the same }
2.3.3 Form 1
: . . : £ :
attributés as the declared array. If an array is clven an %
. . : N . L2 - win I A3 ] [N ST ]
element size different from the one implied by its type, : Torm = " werdidisplacenent { ¢
. . . . . P IS 3 ) wooae A4 I
then subseripting it ylelds an expression of type UNKNOWH. starting:bit *, " ending:bit]
- 1 : . I3 " LI
See "teprossion™ belew for the implicatious of this. P
IJ
The second expression feollowing the colon iells where to werd: displace-
: ment = expr;
allocate the first word of the arvay. If it is absenl, !
. - ‘ P . - 3 +hi - P .
the array is allocated using standard policles deseribed starting:bit exXpr;
below under "Alleccation.” Co : . -
H ending:bit = oXprs
'i
2.3.2 lLong : i ‘o s  Tarrt e piahe
e ! A form specifies the word displacement and leftiand righk-
|
. i
‘ e b $ 4= r ] -~ 54 [N LS o] 1
length = "{* expr I [expr] [, expr” mynoy ‘ B wost bits of a field., If the bit nurbers are omitted, g and
- . . t ‘"3 . .
N 23 are used. A field may not cross a word boundary.
The string length is specified in bytes by the first expres- ' .
: s R 5 .4 cclaralion Stataments
sion. 1The second expression gives the byte size, chosen frow 2 D ars A <
8 2, an 4 is the default value, 7The third expres- . . . :
6, 8, 12, d24: 8 is ¢ ault v : < A dcclaration consists of a list of names together with
sion talls where to allocate the first word of the string. . . .
on talls ¢ - first w g specification of scope, type and mode, and possidly
. . . . of initialization and equivalence. Thus:
If an zrray or string lacks dimersion or length, no space e : S
is al & and no descript croatel L ampller. .
is allocated and no descriptor created by the coinpil In declare:clause = [type] [mode] item;
this case an array is assumed to take one subseript.
. R ; item = identifier [form [Gimension length)]
If these elenments are present, space is assigned to the local ! ‘ . L gth) ]
. . ; 5 . [ . , equivalence initialization]:
epvironmoat Jf the scope is LOCAL, and the descriptors are - leq ¢ ] { ¢ 4
lnltia.ll.z‘,eﬂ al function entry. If the scope is COMMON, deslarc:clause: .
: : A \ 4 - list = declarc:claure §("," declare:clause);
space is assigned in the proper comnon block and descriptors
v comeiled inte this block. Sco "Allocation” for detalls
~ompiled L Y . . Scw L locat ( talls. deolaros ataten
ment = UPECIARE" declarc:clause:list /
’ ' . nacro:statement:;
— e e :
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ia oned array or a'string;- its descriptor is assigned to | this is the only way in introducing constants of these types i
;
i the sume locatien'as the cbject (tc allocate’ the storage for i into an SPL program. An initialized STRING must not have

array or striut values,' see above): othorwise the subject’ i a leagth.
y itself is assigned to the sama location as the cbject. ¥o

\

Numeric imitfalized varisbles, if not equivalenced, may be

account is taken of the DOSS 15111ty that the c"LJocM'mﬂj

N ; H T4
; : ‘ e vl . re-initialized. This is promarily useful for things like
i occuny more space than has been allocatod for the object.

defining fi=2lds, ete., using a compile~timn counter. 1f

vor some detalls and restrictions, see "Allocation”

l k ' blook A includez Block I, re-initiallzaticn by oo e Tara-
2.4 Initialization | tion in A of a wariable acquired from B has no eflfcct on B
1
A ) i
ty it : ; . R i ov anv other block that includes B. :
Iritialization of SCALARs has the followlng meaning: if no : -
|
1
P . . o . . !
equivalence is present, the identifier boing declarsd becomes ! Initialization of FUNCTIONSs is done with a single namor i
) g
! : ‘ - . o )
Y fo s : 2 n Syt " s .. . B 1
. synonyrove with the initialization guantity. For INTEGERs olhierwise the cormerts above apply. Tnitializotion of |
é" . s . ; : . o
L wihen lig in I-200¢n, 177721, no space is allecated; for all ; | prEIne is fllegaly the way to do this is to specif fy the
Batd ] b= £ T, o ‘-(-‘ 2 3 e -y ; ‘ . » - . :
other types, and for INTEGERs outside this range, space is ‘ . form explicitly. :
allocated to hold the constant value in RSGS (for CGMMON i
! P - : - T
1 vl An AFRAY is initialized with a Yist of consiants af the
blocks) or €§ (for PaCGRAMs). If an equivalence appears, the
C . ) , . appropriate type. (Blements of the list ars separated by
‘objoat must be an abselute location {seo "Allocation™), a : i * .
: . . ‘ ‘ " eommas and the Iist is enclosed in parenthescs, as usual.)
scnlar or array element with scope = COMMON, or an element

of an initialized local array, and the initialization

zat

A FIELD ARRAY mav be initialized wi 1 congtant FPIBLD SCALARS:

an ARAAY ARRNY mow be initialized with rames of arrays wi

quantity will bc stored inte the variable, wherever it may be.

Yave been cdeclared with ¢ sions. The elemcnis of the list 4,

il

For rcach type of SCATAR, the initialivation quantity nwect be

go into successive. starting with the

a constant of that type, A LONG or a LONCILORG muy be firet onc. For multi-dimensional arrays, the last suhseript
initialized with a string constant or with a list of integers;

viarins most rapidly, just as the array is actually stored.

et R T s 8 A, Y & gy i
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S
sidn I LA ’ 1 3.5 sgtring Con
i - - - . . . b 1 B N y
real:constant = simple:real:iconstant [exponont] / T TP C o .
k3 : stringiconstant = ('G"' / '8 s 't} &fpseudo:
" " . Cor
digits exponeutb; - . .
) 9 - ? character) '"':
NN WP AL et g
digits = 1$(digit);
. ‘ ; S The value iz a string with the specified seguence of charac-
. . . . . o s . i .
h The meaning of this should be chvious; the given decimal ’ Lo i . : : L Lo e :
‘ r o g T . N o . o . ters encoded in 8-bit (default case) or 6-bit bytes as specl-
apuwroximation to a rcal nurber is converted to the closest 2; a
. . . ied,
the machine's 48-bit binary repre- ’
. v ‘
sentation, . 3.6 Izhecl Constants
. ~ 5 v . . , L N . *
3.3 Double Const nts lobel:constant = identifier;
. e s . . oo [ s I e e s i : ,“_')",m P ok
double:constant = (simple:rcaliconstant / did:tq) npyn i The identificr musi not appmear in a DECLARE statement; it must
ble:constant = (cimple:real: sta gits | 5
g?, tu+u / u~dj digite; i t;é zppcar ac a label exnctly once in the function, i.e., at the
. - ).-‘n .
& . .. . . co s .
) . } Leginning of a statement and follewod by a colon.
in this casc the machine's 96-bit birary representation is
used. Note that D must appear in a double constant; and 3.7 gonstsnt Bapressions
that either . or E nust appear in a real constant, L ! : {
o - the compiler will cvaluste any ewpression consisting entlrely
1.2 Imoginary Constants ' ’ | of constants and standard funckions and thus will treab it
1like a single constant,
imaginary:constant = (real:constant / digits) "1, .
Complex constants may be constructed by avithmeotie on real:
constants and imaginary:constants; such arithmelic is
performed at compile time, resulting in a single complex 7
constant in the object cocde,
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‘rhée formats of théd various kinds of values {(f/ev tie binary

irdnresontations) are in great part detevrmined by the hard-

ware of the machine. We summarize them here f let4ness,

‘and to specify a few conventions esteablished by SPL. Refler

‘to the CPY manual for the exact word layouts.

Integers ave 24-Tit twon complrment, .
Longs arc 48-bit guantities. Yo operatisons are defined
on thenm excent general ones for moving and deconpos-
ing any data object.
Longlongs are 95-bit, but otherwise identical to longs.
teals are 48-bit: sign, 11-bit exponent and 36-bit
. fraction,
Double precision real nunbers are 96-bit; the format is
identical to that for reals, except that-the fraction
is 84 ~bui t.
complex numbers are 96-bit and consist of two reals.
The real pari is the first, the imaginary, the
sccond.,
Strings are four-word (96-bit) objects, Fach word is

in the forin of a hardware sctring deccriptor:

Bits Function

g-1 =2, to specify a string descriptor

2-3 byte size: -G6-bit, 1-8-hit, 2:-12-his,
3:24-bit

4-5 byte nunber in word, eounting from leflt

o

NP N

W Loos,

;‘ y

S b b ¥ i et o b

sl 4 e i3

-3
o

The four words are used as follows:

g start of string

1: reader pointer ’
2 writer pointer

3: end of siring

Labels usne the bardwara's DI deneriptor, which is tao
complex to ba deseribed here,

pointers to their BIT dascriptors.

*

Ficlds uvse the hardwove's field deseriptor:

#-1 =1, to speclfy a field descriptor
set for SICNED field
3-7 length in bits

2-121 bit address of firet bit

13-23 word displacemant

Arrays use the hardware's array descriptor, which is a two

word object with thc following form:

: @-1 =3, to specify an array descriptor
lower bound (J or 1) on subscripl

;3 set for marginal index descxiptors

W e | =
[N]

4 Jexrge clemcont bit

FPunctions are represcated by

(sce belos)
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g :7-23 or
1i-22 npper bound on subscript

1+ 6-23 2ddrass of first word of array

Arrays of dimension M1 are handled by marginal indexings

mea the discussion of arruys bolow,

Jutvinsic tupetiong will exlal to deconpase EITTS NIRRT YIRS

all theso doscriptors,

The syntex is
funciion: statement = ftype ("FUNCTION"/ "INTRY™}
icdentifier "(* [declarc:clauso:
list) *y» [v,* “FREYURI"] [function:
location]:
ftype = ntype / "STRINAY
function:location = ", {“NMONITORY / “ULILITY" / "POP" /
wPRAD 'ENTRY" / “PTRAP'ENTRY" /
#gp UENTRY M/ "gyepopt) (e expros-
sien);
lFor example

FURCTION F (I, RIAL T, STRING ARDAY K);

ENTRY and FUNCTTION arc synonyms.
H

5.1 Formal pParamelers

mhe doclaresclance:list must not include lengths or forms,
It may include dimensions, but only the number of subscripts
is counted, not the values, and the subseripts may be null
{e.g. A[,] for a mntrix). Arrays are ascumad to have cne

subseript if no dimonsion appears.

Any identifiere in the declare:clavse:list which have not
already been declared arc declared as though thoy had
in a DECLARE staﬁqmcnt with the came attributes. If any ruch
identifier has alrendy been used, an error comacnt reculis,

For cach identifier which has already becn declarad cither:

b el e v
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1) the atbributes spccified for it in the functien
declaration must exackly agree with the attribules
P

already declared for it, or

2) no atktribute spzcifiers may preccede it in the

declare:clause:list,

Otherwise there will be an error comment.

e Identificrn in the declarerclansorliiasl constituta the

forwal argumente in Lthe order in which they are writion,

when the function is called (sec: "function calls”

an ccual number of actual parameters must be supplied, and
thay must agred in type and mode, No automatic conversions

2o «dona,  The agreement is cheookied when dhe call occurs,

ERETUIN

The FRETURN clause must be included if the function returns

with FRETURY. In this case it must always be called with

a failvre clause, If any function in a program block has a

FRETURY, the first one must,
5.3 Snucial Entrv Points

The function:location specifics that the function is %o be

ealored in one of the system-defined transfer vectors at

the localtion npecified by the expression. In thc case of

4

F-nb poe

=T gpL/M-1.2 nd

POP, 57L will suzply a location if hon2 is specificd.

possibilitics are:

POP

TRAP'ERTRY

SP'ENTRY

The remaining cnas

FTRAP'ENTRY

MOY ITOR

UTILITY

~the function

The

the function is to ke callable a3z a PO;

is to be called when the
gpecified (ring-deopondent) hardware

trap cccur,

the functimn is %o be called vhon the
in which it runs is entered

at the specified entry npoint,
are of interest conly to system pregramners:

the function is to be called when &ho

the funciion is to be called when the
specificd MZALL is exacuted,
“These twd make sensa only if the functienm

is in the moniter,

the functiocn is to be called when the

cpecified UCALL is executed. This makes
écnsc only if the functien is in a uhility.
If any functicn in a program block has a
MOUITOR or ULILITY {unctionrlecation, the

first onc must have it.
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§YSPOP the function is to be called when the Tocation and contents :
i Fied ¥ ted Name of TV of descriptor Contents of TV ety
" ‘ specifie sYsSpop 1s executed, ‘ T

MCALL 60400CR; UBR=MAMNNCALL Absolute address of
3 v function desoriptor.
Tue following tables sumaariza the treatmont of the various ' initialized to an
error function.
spoecial kinds of entry points,

) UCALL 403031484 UB=2ANUCALL ne for MNCADL,
A ‘
Type of function  ¢all with — Roturn with  Put deseviptor POP G'{#]: UB-NAXPOP Ar for MCALL.
Ordinnry DLL BLL - TRAD c'l6]: Un=11B excopt Ahgolute address of
; ‘ faor usaer ring, where cede.  Initialized
MOTIToR MCALL GaE MCALL TV UL=2004 MANSISPOP to a trap routine,
Uy Iey UCATT, GRET UCALL, TV ) FIRA 6040020 UE=128 hs for TRAP
pop Pop BLL FOP TV .
- 5P G'[12B); UnL=1XSP As for MCALL
TPAD"ENTRY Not applicahle., A trap'entry is not really -
. a function, It docs nob have arguments. All desecriptors are normal IAWs with Indirect eddressingr they,
The address ¢f the first word of code
bl - b 4 Lo Thne oy 1e .
o should he put into the TRAD TV, It ls a @ boint to ARRAY IAWs with Li=(f, MILT#1, BASE=indexed indirect
progranming error to refeorence any local
variables or do a return. : source-rclative pointer to the ifransfer vettor, which lis
EPRATYENTRY An for TRAP'ENTRY, bul put the address of altocaled in code space at the direretion of the campiler.
the first word into the ITRAD? TV.
2ysron , As for TRAP'TNIRY, but put the addrecs of The MAX ‘syrhols are, for the moment, built into the compiler
the first word of c¢cde into the TRAP TV
at 208 + syspop nweher, with the follewing values:
GPENTRY BLL BIL R:1: 0y MCALL = 400B, UCALL = 4003, POP = 100B, SYSPdp = 1001, SP = 20W.

Table 5.1 Summary of Function Call Conventions
' Table 5.71 Transfor Vectors

e e -
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6. Allocation

SPL has a considerable amount of machinery for controlling
the allocation of storage for proyrams and data, Much of
this machinery is of limitod intarest, but a fow parts of

i1t are important to nearly all programmers, Thiz section
digeueses the topics of geneoral interest first, bafore

geing on to the others. tThe reader is advised to brepk

off whon he encounbters material of no relevance to his needs,
6.1 permenency of Storage

Data in SPL is of twe kinds: permancnt and stacked,

Permanent data stays around for the life of a projgrem, i.e.

N
ey

the value of a permonent data itewm, once soi, survives unti
explicitly changed by the program. All data declared in
corvial! blocks 1s permanent, Data declarcd in PROGHAM

blosks is permanent if the block includes a
“fixed:statement =  "FIXEDY [”," "ORIGIN" exprl:

The function of the CRIGIN clause is explained below., fThis
statemeont, if it is present, must appear between the include:
SiﬂL”H?nt and the declarv:statements of the block, The PIXED
progrem block may nob be eniercd recursively (by function

calls) during cxeeution, This error is pot chieckad for.

Tf o program block is not FIXED, all the varisbles local te
it are stached, This mecans that theiy valuez are undefined

vhen the block is entered (by a call to one of its function-),

i s o kA S L4 s ool 5 ML dos O A S S o S S L B0 e AN 4 O i,

=

pie-n.r

LN NP i SPL/M=1,2 i

~r
o

o a

vironment) is éesigned to group read-only things together

N
may become defined by the action of the program and d”sagpea;

when the function returns., The bloch may be entered recur-
sively, and the values of its local variables for each love!?

of recursion are completely distinct,
6.2 Inyout of core

The arrangement of memory relative to ¢ (the global en-

and on scparate pages from writeoble things, so that the
former can be protecied by the hardware from modification.
Later improvenents will permit small programs té bhe packed

togethor better.
space is allocated in four main reglons

G': WCS 2> ~RSES:G'+40000R:1 08 > s OWGS »> 3777778

H
WeS:  writeable global storage, starting at G.

m™ies area is

allocated by a genzval storage allocator

picccnzal farshion: ne attempt is made to !
together. Here are put all the writeable varianles which ap-
pear in common blocks, together with fixed local environmeonts,
gome of the first 128 words may also be used for field and ar-
ray descriptors, at the discretion of <he compiler, except In
the monitor ring, where this will nover be done (unless forcaod
by cquivalences). The first few words, of covrge, arc tsed for
Hhe the stoack

ohjerts whore lecation is fixed by the harl

descriptor,
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strat arca may be modified by ORIGIH
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: by ey 0] e L L
St e b over [low Inin origin:siatonent = SORISIN" fexpcly
fch is handl in
i Fhe onprong! whogs value
st oval: cotooan P
s iw oalloc: at mast epn in
thoe end o . Ths ma tho
|
|
E
42 s ar well nae funchion descriolors,  This arveoo
‘ |
¢ odn allonated by and of the gonorel stora
Toration nsed and orn the mapen inin,
i v » " .
oo ofie atorege, aol, ALY the
Qo ® clanis
|
scalar congstants {strings,
i
v, Transfer wver Bero, 1 F
Lo the
H
!
]
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R1) the WGS for an origined block is allocated together, A

- apo—

@V is a constant whose value is the address assigned to vV
subcequent hlock may omit the expr from lts origlnsstalemont,

In which ease Its WCS 1ls allocated inmedlately following thol

o Flelds

of the precading block,

Descriptors for part-word fields are normally allocated in the ;

6.4 Fixed Environments first 1238 words of the glokal envivonment by the compiler if P

B ; FAR AR AL Al A I &
,

theve ie room, fThis alloeation can he siopressed and the {

i i

The locatlon of a fixed local environment may be sreeified by . . . . 5

' ficld allocaled in the fencticn or common block like any cther .

the fived:statoment, thus: o
' constant by preflixing FINED *o [SIGKED] FIHLD in the
PIXED, ORIGIN oxpr; deelaration.

Tt

The origin clause tells where to put the environmant. The pro-

oo o s rrnom

gram»or is responsible for the security of the area he choosern, '

vitielr 3 nol checked by the compiler, In the ahoonee of the

ovigin, the eompiler will allocate the storuge in WoS ab its

§
dincretd on, i
: ;
) L
6.5 Eg

An equivalence can be used to fix the location of a secalar or :
an array descriptor by writing an integer-valued expression i
~ ¢
for the objcet of the equivalenee., f%hus i
i
DECT.ARY A = 40k, ARRAY 2{30] = 41p; |
allocates Poal 40 and the deceriplor fur the array B abt 41 and %
42, the array itself is allocot~d according to the defonllt g
. ' :
rules,  Rostriclions  the volue of the equivalence mact be in !
k|
the range [C',¢' 437777] . Ao cguividence averrides a1l other §£> 7
i
nethods of storage allocalion, 1If a vaviadle V has beoen cqui- }
Y
. valeneed Lo a constant, or is decdoved in a cotmon Lleck, +then 3
cim b e e —— S —_— SUSPRR e " |

T e et e b0 <
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provides the follewing
Al
expressions:
approximate syntax, based on
oprrators
exarlt synlax
A rulnd for Lypes of operands

P

2 puoe
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FOR WHILE

IF ELSR

WHERE

&

HEQULT TRIIURY
ok

AN

NOT {unary)

<« {on right)
MOD

booov o

RCY A’

%

4o~ N {unary)

the scxmuntics of the varfous
oprrators
Exprecsions arve made up of operators and operands,

tors, in order of precedence, are

¥ /LS nEn iCyY

o Sk sm b a4 A

‘

information about gpL

the precedence of the

operators

loops

conditionals
sequoential evaluation
soquentlal evaluation
funelion retorn
booloan "or"

boolean"and®

hooleannot

relations

assignment

modulo or renmalnder

add, subtract, legicald or, Jogical
exclugive or

multiply, divide, shift, eyele, Jouical
and

exponentiale

unary + -,

legical nol

L Sodh Sy e Siat TR A R 3 s L dit i e A & hed q LN i
. e - SR
. N (/7‘ (, jp,hm
L)lk/ 2

SO /MA1. 7

PYRTIRUNEIV " SURPTRE NG MRTNE CPIVPIE NV R

GOT0

<+« (on lefl)
- 80

$ @ (unary)

30
The operands are

constants

nancs

parcnthesized expressions

ficld opcrations
indirection, roference

eubscripting, function call
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of

EXnres

sions

The above list o

for quick refcrence,

dpressions,
tions of the
expression

fokexp

forclause

1fesp

why exjs
a4 e

cailexNy

retexp

alternation

conjunction

negation

relalion

roewaindey:

asgignmont

We there

neaning ef

it

arztors by

bfeccécncn; Whiic convenient

doos not suffice to specify the syntax of

fore state the compiete syntor; explann-
the operators follew:
forexn;

ifexp $ ("FOR" forelatee / owhTTET

identifier "« remajndnr v, o

alternation] “HILEY ifexp / [ruye

[ o ifenpli ;

wihrerp [1¥Y Vhrexp [ephen ifexpl]; .
calenp Piiins whrespl:

reloxp $ (& ketexn)d

alternation / [“RETURNY / YFRISTURN )
(alternation

"))

conjunction & "("OR" conjunction) /

n( " 1‘,2”(‘.‘{[3 $( n, " if('):p)

“GOTO" tailing;
negation $(“AND" negation);
{"NOT*] relation;
aszignment [(“="

/ n#u / u>u '/ "

snlgrmernt] s

|l<!| / l|<:: n)
sum ${ “MODT m,my) ;

remainder / artadling v ansigunonty

S st e preiabiin s, we e e wet

e

g 1 carh direl PR VO T R oLl
) 1 - .

i . prige
=N HE G i
P C( SPL/M-1. 7 26

sum = term $(("+" /4=t S ovurm /gy

tarnd;
B ‘o ‘ y ‘ M
term = factor §(("** / */" / “Lex" / "ReUC
. ‘LeY " / *RCY' / "A’Y) factor))

f&‘,C tor = t"+ " / - " / iy "] “pcn:or ;

bowcf = Eaiiingt ot factorjé

tailing = aitailing / viteiling }

$lkaily / refercice

vitailing = refercnce $(tail) ;

tail m {TLRvsh /4 v@ey £ield
indircetion = 1% [*s" arvayrefl

referchee = V[“@*j arrayref / function:call 3
arrayraf = aiprimary ${ "[* expression $(","

expression) “]‘ Vo

funttion:call viprimotry / <son p. 29% 4

= 3
arprimary = ddentifier / "(* a:tailing ") ;
viprimary = constant / *(" expresvion "y

Note: this gramrar is asiviguouns because [A) can be parsed as

botli asprimary and viprinury, The intcniion is that the

PR

a-parsing be used if possible.

R e g SR e FETR R
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7.3 1vpocs of Qoerands ’ the higher before the operation is evaluated. If the result
The various operations have various reguirements for the is ¥ or M, it has the higher type also o have \
types of oporands permitted and the tvpe of result produced, one D argumcil and one € argunent. Wheo modea
;
The perpitted combinations are summirized in the follow ring is free cxecopt as fixed by suffixes. modn ;
table, in which certain conventions are used. = SCATAR. t
4 N . .
7 tyve abbroviations: 1 integer L
z . . , . v
Ceonstants receive spocial treatwent, Any type N constaont is o
G long or longlong , :
vtomatically converted to a higher fype if that is regquired !
R real t
for an assigmoont to be legel,  This is nob dene for variables; i
D double ;
: : the explicit transfer functions described below must be veed. 0
¢ complex ;
s string An objcet of type U may be used where A appears in the fol- ;
I label lowing takle. Tt may also be used as ons of the opcrands in 3
U unknown . Co @ the lines merked *, in waich case it is assumed to have bLhe j
: tvpe of the other. ;’
[ 3
. i
L - ¥ote the treatment of Abwavs, FIBLLS and FUNCTIONs of type :
other abbreviations: F sulfis means node = FIELD |
ARPAY, FIRLD or FUNCULON. When such variables are applied
T suffix mdans mode = YUNOTYON
to svbscripls, pointers or function arguments, they yicld re-
Y suffix moans mode = ARRAY
sulte of type UNKNOWN and mode given by their type
S suffix means mode = SCALAR i
such resulis must be assigned to semething of knowm type t
A means any type :
before it enr be used, because of the restrictions on the use :
N means I, R, D or ¢ {i.c. nusber) S
of type WIRNOWN; thus, for c:mnplc, if we want A to be an H
M  means I, R or D j :
- . . . \ ARRAY of RPAL FURCTTONS we would write .
y Where A, N or M is suffixed with a digit, differcnt @jdadts ' ' 4,
: { ;
i [ . 3 F ey - - a8 e 4 ' . U - - P ;
;1m nly that different types may appoar,  If the digits are the . : DECLARE FUNCTION ARRAY A, RFAT, FUNCTION BA: 4
o " - s e Nae . - ' 11
£ (s, orthere ig no digit, the Aynoe nagt LE the same . Cp » i . i
! H
| f
i X g ; - } : LR £
‘l\ pirtinl erdering on the nusberic types s’ defined; TLRLD, ; f
o ; RA(X,Y + 5) ;) ‘ :
‘ '_,F'-(ﬁ:- Whoere Lwo Ng or Mo appear, the Jower io converted 1o i N 5
1 1 : ,g;
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opr ARG2, RESULT  NOUES 5.4 scmantics of -

I . IF I ELSE A A The A's are required to be
' ‘ the some only if the value We now comploLle the discussion of operations with comments
AL VIHERE A2 Al of the IF is usecd, .
on the evaluation of cach one, together with some reparis
nl & AZ A2
wiich may clarify the syntax and type canversion rules given
*15 OR 18 158

above. The opcrands are refcrenced by the syrbolg which stond
J *I8 AND 1e 18

!
i 1 for thrm in 4hn expression schemata on the left.
- or 1s S .
NSRS = N2, A8 1s | FOR,%ITLE are discussed under “"statements”
’ below
T PP S S 18 |
; Al I¥ I ELSE A2 evaluntes
a < A A ] it ates Al 2 Y E
. J & ctherwise evaliat Ry 3 returns
*251 MOD MS2 s : . its value, or @ if the ELSE is
! 3 . .
: nissing.
1o b,-,%,/  HS2 Ns |
o | Typical usage is
’ ] #msl TR L Ns2 NS "ol sce dotnils below )

Ny S F(¥) IF ¥ ¢ 4 ELSE G{®) IF ©< 5 .
! EIGE B

=
w

: *18 suyr, Is
AR, V!
Notc that

X < Y IF ¥ < 3 ELSE Y+1

e ) alters X only 1E Y 3.
- CoYo 1S - i : , vrite

18 : A¥ Agwx " :v X <« (Y IF % ¢ 3 ELSE Y+1)

A ¥ i is if this is intended.
1s e 1F s AL WHERE A2 evaluates AZ, then evaluates Al

and reilurns its value,

f
“n
H .
[/
<
W

N B '

15..., 18] Agh® ‘ ‘ '

'
— .8
>
-
0

18 Tl 18] us
£ ' L : o
R A (A2, ..., An} AGEF : @

*:  one oporand may be U, ard is assuned to have Lthe type of
the other.

Lex BTN 35 RRPAY, FTHID or MUNCRION, the vesudl s bype U, wote A

S
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i K
b valuates hon ates A2 .
W1 o& A2 2“2 P(‘Lurn‘Ml*E \)2153'\1211\}‘5";”’_;1 Nl +* N2 *obvionrs, except that
nd returns its value. vy
&'s may be gelther, O ,
&'s may strung togell 11 % I? is an errvovr unlesns I2 is
P s hocitive., The crror Sq not caucht
REIURN, TRETURN ce "Funcl $" bolow poss L Lhe ) 3
H ! § Furction Calls”™ b : until runtime i£ 12 is not constant
11 o1 12 valvates  I1, returns 1 if it (+,~)N byvious
is 7 . Othersiiee evalvatos 12, A chviois P .
ro‘lm"nr 14f 3t de £ ), otherwise N N' 1 computen the bitwise (1°'s) complaw
" L s 1 e £, BalAR T ment of T
? PR N L
’ I AN 12 evidluates 11, returns § 1f 1t ig U b ‘-pwnds go:\t;r?o‘_ to—(;t,-h?w -S‘fa,t..mi\oqt el
=. Othevwise cvaluates I2, ree labeled by A2, I£ this wis pansod
tu :}nc o i J’t e ;”C éi'ru'?&lv"tqf‘ 1 as a paramoler, the correct environ-
’ TS e ' TRy S ment s restored.
NO'T : evaluates T and relurns 14 = .
I @At . and returns i1 . 1. AF *evaluates 1, takes
@, otherwise . s
) . abksolute adc:ress A,
a the bits of A + word
Al (=,7,>, 5=, ¢=)A2 *evaluntes Al and A2 and Lthen (“,))‘ fw? rL*r ;?r
evaluates the relaltion. The value c'w;’ir’w-’-“ : e
is @ 1T the relation does rot hold apprar en either
1 if it does, Note that only = e R
>0 ] andanme i,
and ;% are legal on non-M typus. asnigrment, IS 1‘}( . L .
4 S1GUED, the starting it is copied
Al « A2 evalvaten A? and stores the re- 1:1? 1\;{ EESL:‘t:IZ‘:UESE gzs;;tlcns
sulting valuc into Al, They must T Y .
agree in type and mode exeopt V‘%}»“;’,l?:g"" \‘i‘“'? ‘ytl LO po‘lt""“‘
for the spreial troatment of are Lisied v zures
[ : at Y ay y I R . ~
c‘:s:m.s‘t;nl.s, and that one may be of A g IF *reforences Lhe bits of the value of
oo . - 1 .
yee ) A epecified by IF. The word !
. iep erent of TF showld net be
M1 MOD M2 *n"‘alux*c‘ Ml and M2, and relurng dl. lllac‘t -”t f“ i o»m} v L
MI-FIX(N1/142) %112 } greater than the nunber of words
e AmelT in the valuc of A, (4 ab most
. A dis a variable) Sign cxtension
— N7 *obvious b 2 B
ML, obvious is handled as for "." abouve, !
1 oyt B! * e N and ) ;
II(A', V', E") 12 . ﬁ»m;mgf the gi.,\."g.sg‘ l'..nd”\‘>a. or T @ IF *returns T, where T is t . !
exclusive-or of thelr opcrands -
[« #
T1(1E1, R_ILICY,RCY) 12 *those are 24-bit logical shifte ’ '1‘.4- of
{shift in @s) or cycles
' T4IF < 1
j.e., the value of A vositicned
in a word accovding to the ficld
1F.
\
P . o |

PR,




PN SO R, 0 O L e

N\ AN A
. “- ' { N 7] 7

. bl JPRENT) il date o
yYRrT ey A 4 A kel BT PR N SNV S 0T S A S O ] itttk ks

i L et marhy i e et it b b i U

—- s

' [cwpr oy
\ \ A . |2 LAY
DeC 2 |

5PL/M-1.2 45

& o T i) -

F§1},,,,] " 9. Function calls and returns

The syntax for a function call is

“ expr)] Istores)

Fa

a:primarvy " (" [expr $ 1,

["//" failure:xesult [stores}]!}" :

I M S R,

r gtores = """ identifier $(", " identifiar):

failure:result = ["GOTO!] identilier / (MeETURN" /

"FRECURN") [expr / expr:lisl] / “VALUR" expr

The a:primary nust have mode=FUNCTION, The value of the
b2 Y

functicn is taken to be a SCATAR of type equal to the type
af the a:primary, unless this lype is ARRRY, PIEID or

FURCTICR, In this case the type of the result is UNKNOSN

ig

and its mede is given by the type of the funcLion,

2.1

(-D ‘ The avgunents immediately follow the fenction nawe, There

is no restriction on their numbor or type, exeopt that an

initinlized LOMAL label or siring array may nol be used, i

A32)_ F(): PO s F(X,¥(1,2},2[2]1%%5,1,0);

:; . are function calls with @, 1 and 5 argumonts respectively
Arguments are evaluated as follows, All the arguments which
L__ ) . i are comwpound are covaluated, left to right, and their values
{ ) ’ . v : . ’
A3 I Al3,3) are saved, An argemont is simple if it is ene of the
vt [ 3 J

15| . R following, cowpounsd otherwiscs

t — )
L.AJ, PN -
=N i : . conuiant

idenlifinr

idenlifier "[" identifier )
A box: [B

represents a dos cr:ulox for an
array of slze n,

idenlificr "." fiecla
wan

$' ddentificr or "$"  identifier "." full-word
ficlad

pd

sirple box:

YOprenonee a

1o




£

v

s, 14 q ~
ke v Hho i g Gt B s ea . maeanian e s i By B 5 il aled, s i, e b i vl A b hindn ] ki At s A dow i

o o e M L

. ' ] ple=ar ope . g fe-nr LAY

TR P el sPL/ :

I Jw,ﬁ.&, SPL/t-1.2 47 A SPL/N-1.7 48
L=l (- S

i

Then the value of each argument is stored in the correcponding
formal argument of the functlion being called, No type
conversion ds donej nonmatched typos are a {run time) error,

Then control Is passed ta the function.

9.2 Rel

Webion i done with an expressicn of the {orn

RETURN (expr, oxpr,...., ©Xpr) or REIURN expr or RETURN
whe expression list s treated exactly like the actual
parameter list of a function call., The value of the first
expression becomes the value of the function; it and sohe-
segent values are stored in the correeponding identi-
ficrs following the "1 in the call, cxaclly as actual piara-

meter velues are stored in fornul parametoers,

9.3 pailure Buits .

If a failure exit is provided following the "//" in the call,
a FRETURN will send control there. 1t may be a label, in
witich case control goes there, a RETURN, in which case @
return is made from the function containing the faillure

oxit, or VALUE expression, in which case the value of the
exprension bocomes the value of Lhe funclion, Just as for

RELURN, any nunber of values may be woturned; they arce slored

in the corresponding local:idenlifiers following the ",

e with REYUEN, oractly an for a funclion with no erreor cuit,

vhen a funetion has a failure exit (he norinl or success relurn

the following statements can appear iﬁ the body of a progranm
blocky
includrsiaterant/allocation:alatenant
/éeclararstatement/actionsstatomeont
vhere
"

action:statement = ", " assombler:statement/

forsstatenent/endforistatenont

ifrstatement/elseif;statement/

endif:statement, .

Statements of the first three kinds must appear in the

Most ot thesec have alreudy been discussoed,

prescirivend ordex.
In this section we eonsider the restrictions on cxprossions

usod as stotements and take up IFs and FORe,

10.1

ions_as Statemoents

In order to catch =ome commen errors in which the user inad-

cssion statement wiich does nolhing,

vertentily wri

a set of rules is enforced, They insuve that evaluation of

Lthe expression results in some change in the state of the

fon,

world; such an expresgion is ealled an action exproe

Here the principal operalor is the one of loweet precedonce

(i.e. firct on the 1ist in the scction on "bFrocedence of

opcratars®), rucept that any oprrator onclosed in n sots of

perentheses is of higher precedenee than any operator enclosced

.
3
=
2
=
o=
5
"
by
el
N
o
A
oy
%
4
o
3
ot
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An expression is ad action expression if:

.
v

1) tne principai oporator is

a) <, GOTo, RETURN, FRE1URN; or a finction call
b)  WHERE, &, FOR, WHILE, IF

2) 1f it is in group (%) then
a) for WHERE or & both operands are action ox-

pressions

b) for FOR or WHILE the body (first operand)

is an action expressicn

c) for IV/IISE both of the conseguents are

10.2 IF state

We have scen Lhal IF can be used as an operator. It can
also be uscod in the following ways

I cxproession DOy

BLSHTI expression DO

ENDTE;

Any nuvner of ELSEIFn are allowed.  The .., may be replaced

by any scguence of staktements bzlanced with respect to Ifs

The ELSE may bo cmitted. The meaning should

and TFORs.

o ohvious. The integer ekpressions after the IF and ELSEIF:

on

are evzivated i Lz tniil a Hon-zeto one is found. The
statements botween it and the hext ELSEIF, ELSE or ENDIF are
then exccuted, and control gees to the stalement fellewina the
If none of

Fubir.  The RLSE DO is eqguivalent to ELSEIF 1 DO.

It is good

37

[N

the ewpressions are non-rero, nething

5

onc,
practice to incent the statcments represented by ... uniforaly

2 or 3 spaces,

10.3

FOR statements

1he seme lhing can be done with POR:

for:statenonty -
FNDIC

H
Here we hovo

foristatemont = ["FOR" for:clavse / “WHILE" expression) "bo";

foriclause = identifier "<« (expressionl["BY" expression?]
[*P0” expression3] / expressionl[”," cxpression?]
WIHILE" cxpressionld):

If the Y/ T0 form is used, the identifier must be of type M.

If BY is omit*ied, BY 1 is assuned. TfF T0 is omitied the loop

can only terminate by an explicit transfer ouvt,

The offcet is Lhat the statements repreronted by ., aro exe-
cuted repeatedly for svecessive values of che controlied varl-
ahle.

in the first case the variable starls at expressicnl,

on cach successive loop expression? is added until the
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variabl
fbeyond" depends on the

sicnl is beyond exprassion3,

excoutco

"Tunctd

e pas beyond expression3. The dofiniti

sign of expression2, If

1 at all. 1If the expressions are
L

cornournd

expres-—

the loop body will not be

{sne

on Calls") they arc evaluated before the loop starls)
1f simple, then ench time aroond,
The second form ;nigjaljzes the controlled variable for
expressionl.  Then it tects expression3, If it is
#, control passes beyond the Otherwise the loop
bady is exccuted, the velue of ecxpression? (or:expréﬁﬁionl
if crpression2 is omitted) is assigned to the vari izhle, and
the tost is made again, The expressions ave re-cvaluoted
each time around ‘the loop,
A WHTLE statement sinply loops until the integer exprerssion
is [, without madifying anything.
When FOR or WHILE 1s vwsed as an operator exactly the same
facilities are provided. The first arqument is evalualed
cach time around the Ioﬁp. The value is undefined. Thas

al1,07 « ¢ FOR 141 TO ¥ POR a1 TO M

ot it it B . . Nk, G

Ao 2 ke

f{, ' . -
CN N }

SPL/-1.2

10.4 Ascemhlv Ta

qUzge

An argenblerrstatoment consgists of one
tions acconding to the following syntax:
asseubhlersstatonent = "." machinoa:ins

machine: instruction = oncode [addrens
opcode =
acddrens = expression}

constont,  Sueh oncodes, as well as opeodes which

value e placed in bits 3-8 of the instruction w
17 of the vilve is placed in bit 9 (the programme

bit),

hny expression may appear as an address

Jogically equivalent to cither a constant (of any

mode) or one of the addrescing formats of the cpU

formats are descrived in dotall in MICPU/M-4 and

below, togother with the usual woy of generating

the exisience of the four rescrved syrhols X', 1,0

["."] nachine:

as integors, ave troonted follows: if no addross
i

value of the opeode is placed dircctly in the cow

gramy if an addresse docs appear, bits 18-23 of th

as long as

or more machine instruc-

" T
truction $(°,

vetruction),
1.
13

s

identifier / simplerinteger;

Simnce opcodes appear in a resbricied content, the syrbols uscd
for opendes in MICPU/A-4 (vhich are all reocognized Ty EPL)

may be usod frecly for olher purposes as well. 1f an opeode
is an ddentificr and hot predefincd, it must be an INITGER -

apperney,
viled pro-

e opcode

s 1L is
type and

. These

ted

are 1

them, No'le

ey
=2

. G', and
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l2¢ros .
Normal syntax 11. Macros ) :
T ) G [N] The language allows a szimple form of *oken-substitution g

. macro. A macro is defined by a

! 1 $G " [N 7

sar® Toer,

% ZIN macrotstatenent = “MACRO" macro:name [*(" formal:list "} %)

D PN " pacrothody: ‘
’ macroinama = identifier B
10D seind . N o ) |
: [
; : formaliliet = [formal U formall] o
BX A [1 ] : 24 [ ta s ( 3 ] $ r
YA 15%°) 10 ‘ formal = identifier
3 = o 4 o e r-' \"

1nt 8 . macrorbody = compacitioxentsiringt
. sonct thokens ) 3
T XN compactivokend ) : . . i
string = Larbitrary strihg of tokehs hot in- f
i

@ cluding "1 "> !
18R SR [N]

. ‘Token' {e defined in section 1.1,
IR . . L'[;\;] .

ILR $1' (1] Orce a maeroiname has beon defined (i.e. has appeared in a

mwcro-sta{cm?nL) it can only be used in a mucroienll., A
In the above lict, N stands for an INTECIR consiant quantity,

macroscall may a

armyvhere except in a string or charac-
Pand T stand for INTRSER SCALAR quantlties, and A stands for

ter constant, It is

an ARRAY guantity. BX or PD addrossing nay aleo rosult from !
tmacrotcall = macroiname (" actualilict)¥)
tailing. Since the determination of the addressing formatl
actualilist = lactuals! "o actual)]
is done on semautic, not syntactic, ground:, the exact
actuul = balarcedttokentstring
rules arce guite commles, :
) - balanced:token:
. string = Lecompact:tokentstring balanced with
respect to parentheses, and not in-
' @ cluding ", " except in parentheses,

or carriage relurnd:
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The aclual:lisl must be present if and culy i the formul:list

was presont in the nucrosstaten

nt, and mist be of the same
length as the formal:list, The macro:call is replaced by the
macroshody, axcept that each occurrense of a formal in the

maeroshody ds replacad by the corresponding actual.  The

rerult 1= then scannced again for furlher macros

Mreros in a macro:body are cxponded at definition timfe (unless

thoy have no: vel been @afined, in vhich ea

ed at call time according Lo the rceecan

b

rule stated
above) . If expanded at call time, their actuals

any formals. Eowo

a. Tiis glitch will be fixed at scwe fav

dizkant date

nreyt

Note that a macro fs e

strictly by token subntitution:

there is no requirenent th

make gyntactic or scmantie sensc.

¢ they ave expand-

any of the token strings Involved!

must not includ

i
e

[ IR HNC T TR D SRS YD s Wt it b,

PN Ffe=nr i {
AL SPL/u-1.2 i 56 |

12, Intrinsic Functions

Figure 12.1 lists all the intrinsic functions in 8%

An intrinsic function is onc which:

1.} Ts receginired by the corpiler without the need
for any dvclarution‘by [ASTRRREEE) o

2.}  May have dafault argument values aetomaticanlly
supplicd by the campi?cr;

3.) Has the tynes of ils arguments checked at com-

4.) May compile into epecial copen code.

In fiwure 2.1, default values for arguments which the user
- 1 -

is allowed to omit are given in parcntheses after the

arguront tyne, For all functions wiich have {returns, a

routine wvhich prints an error me

ge and caurcs a suh-
process trap will be supplied §if the user fails %o svecify

a failure action,

-

mhe remainder of thie section deseribes the intrinsic
funcilons in individual detajd., Type letiers with sub-
scripts will be uscd to refer to the arguments of a function:
r,g. the arguments of CNS will be referred te as 11,52‘13, {




P N

A

FIX
ENTIER
FLOAT

DELAAT

=~

(4

CRE
ches
INCDES
LRGLES
GC1
Wox
GCL
Wl

SETUP

ARGUMENT TYP

ES BRESULT TYPE FRETURN? OPEN CODE?
R 1 X
R I X
I R X
X D X
cC R
c R
s,1(18) 1, X

S

g
I,5,1(d),1
R, 8, 1(f)

D, 2, I()

Figure 12.1

(1¢) s X

= integer

(o]

= complex
= real A = aryay
= atring B = double

List of intrinsic funclions

aErg

SEIR

STW

LEmert

scory

AVIUND

GC

STORINIT

SHTARRAY
FRi
EXTAONR
FRELSON
BCOPY

BSET

NAME AR

S, I(f), 1)
5,I()

S,1(0)

WENT_TYPES

RESULT TYPE

FRETURN?

OPFEN CODRE?

hockae A L s el {0 e i, oo Ll o (L bl Y e cvon i ¥ 3 3 i
; . Cen, T o] R -
{:\" f\‘ 2 _ Pc-nr fago ]\/\ ~a (‘f (EhX.
 : N N/
B A SBL/M-1,2 57 3G . SPL/M-1.2

=] =] ©n
A w

<

1 1
Moo

1
b

I = initeger C = couplex
R = real A = array
5 = string D = doublc

Figure 12.1 (continued)

wooxMox

-

=

=<




o

ey
el

A |

3
| ph-nt

SIS | poze
CE sUL/M-1,2 59

12.1. Type Conversion Punetions

FIX(Rl) convcrtszi'to an integer by truncation towirde

L20r0,

EHTIHR(RI) conveorts Rl to the nrarest integer,

FLOAT(Il) converts Il to singlc~prccisioﬁ floating point,
DPLOAT(Il) converts Il to double-precision floating point

The four cprrators chove are coaverted

direectly into machine
instruetions, For details coasult the parl of the M1 Crpu

manual

MICPU/M-4) which drals with handling of {loating
point nuubcors,

10 Ve bl ~ -y - . . 7 . I

R“(Cl) given the read) part of Cl in single-precicicon
floaling point.

IM(Cl) gives the imaginary part of ¢ in singl

c~precision

floating point,

1l e - 3 3
Cﬁh(ml,lz//r) expects to find an integer as 4he beuin-
ning of Sl’ with ayntax ['+' / '='] 18{@igil in base I D>,
3 - 2
Digils above 9 z2re allowed if 12>l§: the next digil after

9 is A, and so on., I

2

returns the dnteger, which it reads off the string, advan-
ring, adwva

is taken as 1ff if nol supplied, CSW

cing the reader polinter so thal the next characlor roeud

in the non-digit wldeh onds the Integer, ox

et a8 s , ot wak Sk

‘{' PN ﬁ'{—ﬂ.(
F%ﬁf‘Q;

- ‘ L

foom
spL/v-1.2 k €0

to the cnd of the string. CSN fails if &, does ot bezin
with an integer in the proper format, leaving the reoader

pointer unchanged,

CSR(5//V) expocts to find a real numbey at the begin~
ning of Sq» in any of the formats allewed by 0L for REAL
quantiticsz, It relurns a single-precision floating point

nurier. Otherwisc the action is the same as for CSXN,

csn(s,//F) is the rame as CSR except that it relurn

1
a double-precision fleating point result,

&

Fither of &vL,
BEAT, or DOUBILE syntax is accenteble; in the former care,
the number is accunmlated in double precision.

cNs(Y 13,14//F) converis the value of Ilto a

17520
sLring 6f choracters, which i? appends to S,. The radix

is L 1f bit 0 of I3is o,
I. is converted unsigned (e.G. =2 will appear as 77777776

assuned o e 10 if omitted.
3

1
in racix 8): otherwisc, a '-' precedes the converted ab-

Bits 18-23 of 13

enough blanks are written

solute valuec if I give the

1

nurhor of charactors to gencrate:

is negative.

hofore the ceonveried valuc Lo bring the tolal number of

characters written up to this many. If the converied

il

value does not £it into this many ~haracters, it js turn-

citid on the leflt with no error indication. I{ the

charactor ecoent is @, the converted valun in neither

padded noy truncated, T, da token an ¢ (signed, no for-

3

matling) 17 omftted, CN5 fails only if theore is Insuf-




L

e v e AR bbb ik o

[
A
* )
\wr
W.' e s
Am A A L s s . 1ok 24D Sy - PR, o . - : . ' »
nc-ne puye
SPL/M-1.2 61
2
ficient romm to write the necessary number of characters
onto S?; in this casc the writer pointer is unaffeatad,
CRS(Rl,SZ,IB//F) appends the converted value aof
Ry to §,. Faillurae as for CNS, I3 gpeel fies the format
1 in some as yet unspecifind way: 13 = §f, which ig assumed
.2

ﬁ\“

WY P

"3
converalon,

S

ena o,

277,
converted value is in SPL DOUZLE rather than

awhl

if 1. is omilled, results in sous reazonanle nnformatted

1 //%) is exactly like Cno except that the

format,

» i i Al A S e

prie=ns

SoL/M-1.2

ing Functions

In this section the folleowing abbreviations are uscds
BP = beginning pointer, RP = reader polnter, Wp = writcr
poinLer, EP = end pointer, Those correspond to the 4

words of an &PL string deseriptor, in order,

INCDRS(Il,I?} aseumes that Il is a character pointer
(hardware stving indirect word), such as one of the 4

.

words in an SPL siring descriptor. The vilue is n

ineremented by I character positions. Sce MICPU/H-4
Y 5 - :

for the cxact spocifization of this operation, which 1s

done with the ASP inctruction,

INenEs(l L, X garunen that I and I, awve both .
1, 2) l 3 ? <.

charucter pointers, It returns the length of the striny
which they bracket., Sce the CLS instructjon in nlcru/

M- fox details,

GCI(Sl//F) fails if Sl i= emply, i.e, RP = WP,
Otherwisc it returns the character pointed to by RP und

then increments RP by one charactex position.

WC](IJ,Sz//F) Faile if S2 is full, i.,e. WP = LP.
Otherwise it wriles I1 at the character poesition pointed

to by Wi and Lhen incremculs WP The valde is T,

1
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‘ ‘ . . 2 ’
CCD(Sl//F) fails 1f 5; is empty. Otherwise it decre- ) i )
. ‘ R LENGTI(S gives the number of GCI's that can be done
dorite WP and returns the chorvacter pointed to by the new ) -
on § without failing, i, e. LNGDES(RP,wF)
y

vaiue,

wen(T 1 //

it decre
‘wosition pointed t

SEAUP(S,,T
5 cha

ghe word pointed b

a string of 1

N LR Y :
GOy missing.,

The

it crentes. If Ty

SHTS(S

”l’

followed by s&:z'n(s
]

ap o if ow1tLed
|

. sk r'(ul, ) '

mz{l. If 12<;4,

tawen as this guan

that

)

he effsct is
JOAPE S
SETV{ 1,12

BP. There

INGRES (2P, RY)

3 o KINGDRS (1P, EP)

(3P, i) leads to !
!

the currect order of BRI,

et O

ments RP

the

it is

are fouwr caser:

leads

B) fails if §.. is initialired, f.e. BP =

2

and writes I, at the character

1

o by the rneow valuc., Tha value of WCD is I

1, 14) puts into 5, a string descriptor

racteys € ting with the first character of

o by I, The character size is I,

value of SERUP is the string descviptor

is omiited,

o creatod string deseriptlor

13) ie exactly equivalent to SETH(S ' ‘

l,Iz): sen bolow. I. and 1, are talon

2

séLé‘él'(‘ﬁP to point I, characters beyond
taken as §; if I >1u.u>z:s(r-.r>,wm, it is ‘

if 12 is

titys omitted, it is taken aco ¢.

the ®P remains between the BP and the Wi,

‘s WP Yo point 1, characlers beyond

I2<ﬁ Jeads to WpoRb<DP:y ﬁg}z

Lo WE<RPCINCDES(BP,T,): LNCDIS{BP, RP) :
loaCs to Wp<INCDRES(D ‘,I?); and I MINCDLES

wpeld,  Again, the ¢ffecl is to guaranicoe \

kP, WP, and BEP.

is garbeoge

L

GC(Sl) returns the cheracter pointed to by RP, This
193 Sl is ewpty, bul no check is aade.
SCOPY(Sl., //F) coples the string Sz ints the ciring

c

- LENC

; no pointers

~INCNES

wnd WP

Gen (s y).
2

is not cnough

aprends’ the stxing S td the string

n

1772 o2 * 1’
s WP by 1.?—:3‘@'}'}1(52) .

. Failure as fcr SCOPY.
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to create it in a separale zeone

12,3 Storage Allocation I‘uncLionq

¥ ire PETIE iz optiona
and then release the enlire rzone, .72, *hich is of C

There {5 a standard machavisam for allocating and releasing

LF it i Stied, thoe 7
is & pointer to a zone; if it dis omiticd, the rone
arbitrary-sized blocks of sterage In arbitrary order ealled

Gy g T ke ™"of e P nRENTIRONM ig
pointed Lo by CURRINIT'ZONE is uged, CU! i ! 5

the storage allocator, Tt is driven by the following

o - Aehieti By hich provides compati-
ret by the function SM% ‘:‘“.(11) «hich p 2

) standand funetiongs . . - Aozmone Is
- Lidity with the (hardwaere) slorage allecalor. & zon
SUCRINLT (Il’I } initializes the storage a]loc-xtor created by the functior
Lo Use an srea of stor st eginning at and cUpyving 1 2 by )
an o wce b } a Il @ occlrying 5 . P \Y('\l) viiell nakes Lhe soece occupded by the
runber of words for its machinations It iz not neoosnar . . aehinery
o | array A, into o orow zone by setting up sowe machinery
+ - (AL TSRS I T - . - -
Lo call STORINVEG a stendard ares will he rescrved if s b
’ ineide 34, CURRREY'=0NP is not sot by this funciion,
STORINIT has not been called when Lhe first request is node
Blocks are releascd by
for a bleck. The value of STORVEIT i a pointer Lo the zene )
g
@ ] . . R b e oT. musk .
Juel created; this pointer is aleo put into the predeclarsd . FRuG(Ty,7,) vhere the Block pointer to by Ty
: ; wen by T, When &
global pointer vastablos IMFISNITY o and CURREET'Z0Ms, fall wiihin the zone optionally given by T mAIUE
ronc s full, d.e., a call on MAKE finde insvificient
W\}’J‘:(Il‘.],,) creates a block of ntorage o.f' 11w»rd- . . Ahe addreen of
- space, an over{low funclion o execuled., 1o addross o
and returns a poinler to it.  An exlira cell £z ag

ssigned by

it inmedia recede o a tain seri r ! & is in word 1 of'the zonc)
i i i 2 Lh(‘ C?(‘;-C“JE)'LO. for this f'&nCt)O;’l 18 in wora Y of' i B
t;'he sys: Le?.m} m l.—\té]y Prec Aog h blOCj‘i and conta 5

¢ - b “he > zove s
. it is fnitiadlized Lo a system crror routine vhen the i
the lenglh in the bottom 18 bits and flags in the top 6.

< [~ = LN = » {v'n'
t nder penal of ercaled, 7ho user, of coursc, may change it at any {lne
The user should keep his hande off ¢ s under penalty of

N wanqr P . onls
The funelion roeedves the areuments of FAXY as dts argumonts,

] 0

uling up (he oporation of the a2llocator. gp

#l

° iz norwally

Frogoorlly thoe preopor covrne of action in to acguirve add
allecated divectly frow the aresn specificd by STOGRINI® . i

3 3 A T e
i ftionil space and attach it to the zone: {this is douc Dy:
{or the standard defanlt arca) ; this ares ie called the

Infinity sone. The usor may col up zoner of his own: for

i H

sxamnle, 1f he wishes Uo ore

o osome fairly couplow

Lomparary slraeture and then dolete i in dte entirely,

A

L L O
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BXTzoxB(Il,Iz) which adds

2

end of its aselulness, all the

T, to the zone pointed to hy Il

all the space in the block

When a zone reachies Lhe

'

spacse occuried by the

zone must be roleased: the function ’

FREEZONE (T

all the space (including
extya exteasions) occupliced by the zous I1 into the zonae

I?. If the extensions ware allocated out of more

Lhan

R

oni zone, the user must relcase thew individually with rug

the description of the data structures, which will appeur

in the near future, should make this a simple- task.

freqre

87
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.4 Miscellaneous Functions

BCGPY(I],l coples 13 worde stariing at I, to

T\
27 3/

, to
I, words starting at Il' Copying is done in the appropri-

ate direction (i.o. starting at the heginning or the end

of the block) Lo cnsure that no information is logt, If

13 i omitled, I,.S7ZKE

2

the storage

is used, wherc FIELD S1%E (-1:6,23)

this is wherae allocator hideg the block eire,

the intention is that 13 should be omitled if the block

pointed Lo by I,

such as arrays

was creatod with MAKD, since other objoct

in S0

and rings do not have this word.

BSRT(Il,Iz,IB) iritialired I, words starting at Ty

LBIZE dg used as in

to tha va}uc I2 If 13 is omitted, I1

RBCOPY.

H

5

WA .
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13.

Currgnt Glitcheas

The {ollewing things do not works

1)

DECIARE name[sthnoeript) cvalues to initialize further

elements of ah existing connlanl array

N
.~

Maltd-dimerzional arrays

Deleting an entire block with the editor

The following things do not work prouperly, but are nect

complained about:

1) siring arrays with both string length and array size

glven
Intrinsic funclions called with BLL
Malti-line glring constantz (now

feature, not documented)

4)

FIX¥ED and ORIGIN statonmoeonis

AN

"

A

PR

PSR ITYETRPRICUEY /1 SOV

e Ay e et

AANDUN

B DATE: Novenber 7, 1963

TO:
FROM: Larry Barnes iyﬁ;bjﬁ%, ‘
SUBJLCT: CHANGY TO INCLUDE PROCESSING IN SPL

The current method of procossing INCLUDE sintemsnts has some
peculiarities. 7The following example indicntes the preblem.
Stupposc we have the following sirueture; where the labels

ate Dlock nemes:

A: BZE:[
D:[

EaT

In SPL one would write:

COMMOW A
INCLIUDE A

COMMON C; INCILUDE B;

and so forth.

When processing the statement “"INCLUDE E,C,D;", the blocks

are included in the order D,B,A,C,E. This is peculiar in

that I would 1ik- the blocks D,C,E included before A and 1.

The following alaorithm handles this problem. Build an include

list for a block by:




[T

&

~-

Poter elaims this is a straight-forward change.

Li:cf

1} inserting the blocks explicitly calied for in teverse
srier;
2}  scan this 1ist and add any new biocks found in the

scannnd wloek's inclinde 1ist,
2le would be processed:

(initial)

A

(D,i,’,ﬁ) {8 frem D)

{D,C,E,R) (B from C present) .
A

(,C,E,I,A) (A from E)
N

{D,c,n,8,A) (A from B present)
A

Then eyiwbuls would be defined starling with D and ending with A,

I prefer these

semintics to the current oncs., If there are no cobjections,

ledt's add this to the list of low-priorily CPL improven~nis.

ERRTRY

S XX

3 heabia R il b i d

[ AP R

EXECUTIVE COMMANDS

cutions
.

-

‘This document

SPL conmand: language in

or SPINSAT-17.,

"gxccutive" cormand

documents,

APSTRACT ead CORNTINTS

.
soribes the current (10-7-69) state of the

In particular, it lists and &

1s not discussed in the two earlier

d by CsnnA-12

N e
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Command Pracessor

S$PL always returns to its command processor at the end of
an operation. The comnand processor {abbreviated cp)

itself by printing a herald at the left margin:
VL cf g

the herald characker depends on the current mode of the
op as follows:

: . edit mode, expert

* . ’

~2dit modn, beginner

- debug mode, coxpert
= . dabug mods, beginner

In the edit moces, a special group of miscellancous com=

monds ds also recognized. The CP accepts a complete line

at a time, which is collected wsing the stondard line-cdit,

The

‘old line" for the edit is thn previous command line,

starting with Lhe character after the hernld; this is usne-

ful for cerrrcting errors, or exceuting a comand scveral

times .

The syntax of commands devnends on the mede: however, all
modes except expert debug mode have essentially the sawoe

syntax for the command name, to wit: the command name is

the firet thing on the linc. If the command takeos argu-

rrnte, thoy follow the name. In the beginner wodrs, the
commind name may be written in full or abbroviated as much
as desired (oven down o a single letter); if anything

follows the command nowe (nodes, arguenty, ete.), onr or
’ J '

) e NN SRR IUEE - NI * 5 & e\ e At €Mt v 120 ot ek P e e

Pe-rr
~ SPLEX AW~ 32 »

move blanks mist intervene beofore it, and othorwise blanks

following the coamand name are optional. 1In expert edit

mode, the command name is always abbrevieted to a single

letter; blanks fellowina it are always optionol.

Expert

debuyg mode has its own peculiar syntanx.

wiich ig descerited

in spLDS /W17,

SO Y SRR F UM S | TNNIGUSIPOR cout.
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2. Special Commands

1n the *wo edi< modes, the Cr also recognizes some special
cormands beginning with a det{.). The shorteﬁt abbroviation
for thoso commands is a dot and a letter. rather than just
a letter as for edit commands; otherwise they behave just

adir conmands with re:s o abbhroviation and

uee of hlanks. fThey perform functicons of an gxncutive or
global nature which logically do not fall into either edit
or debug categories, The formats and actions of thesc

cemmands are itemized bhelow,

2. COMPILE Command

.'(,' OoMPTILE *
compiles all blocks.

LCOMPTLE <liet of blosk namrs separated by LlankeaN
compiles the specified blocks. )

LCOMPILE
compiles just those blocks needing compllation. i.e.,

those which have been edited since last being compiled,

20, FINISHED Commanc

CFINISHED
peturas control to 940 DUY, under which sPL runs. SPL

may be resumed by transferring control to (I,

CENIVR it b ) e o i R . S
o~ pe~n.r :
frlsr : SPLEN i -32 4

2C. status Commands

SUNDRETINYD

Lists all functions which have been called from some

program which has been compiled, but which have not

themselves bean complind.

MAP

produces a listing describing

The

Ush

CS 4@grd-4g
This says that locations 22¢ through 3777 are curvently

assigned as WGS,

bei
"whi

bel

first two lines look like this:

” RING: ¥GS 3 OF 2°d-3777, RSCS

U
135

the layout of storaga.

14 QF 34¢(¢-37777,

of which only 3 cells are actually

ng used: 3400¢f to 37777 are assigned to RSGS, of

eh 14 zre beling used: and 40000 through 401135 are

ng usad for CS.

nurhers are ccbtal.

LBTATIRT

Print a variety of

of

Tes

statistics about th

<

These two lines are followed by

similar maps for the utility 2nd monitor rings. All

current stzle

SPL. The printout looks something like this:

SPL 1¢-3.7

34567 MAPS 23456 STORES 987 REALS 876 WRITES

27 11's,

HEADERS ¢ 504,

26000 |

5550F. 800 CELLS:

SYHs) 3l {(CoNsTS)

TOREN TABLES 200 8¢,

PRI

SYMEAQL TABLES

(PIT)

5 357040 - Al

firet line identifies the asserbly date (Octobey 3)
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and the patching level (7) of the version of 8PL heing . 2r.  changinrg Rings
8. LAnngeny winis

uscd,  The second line says that SPL has made 34567 ref-
. . ) .ADDRESE cdigit
erencaes through its software map, of which 23456 wern v
celects the user, utility, or moaniter ring, accarding
storesy read 987 pages from the drum; and written 876
, to whather the digit is ¢, 1, or 2 respectively, The
pages. The third line says that thevwo ara 27 IR )
# ringe maintain an almost eompletely disjoint existence:

{PROGRAMs or COMMON blocks) in the current vinyg, '

; source programs are permancntly associated with the
cccupying 5550 useful cells and 885 cells of winste

ring that wis salected whon they were vead in.
space, The last two lines break down these totals:
in one ring can be

) . Similarly, no variable or addve
5% cells fur headerse (fixed overhead). 2¢0% wseful and

L used to refer to information in another ring, e.g..
B waste cells for token tables, 53¢ useful and 8y

if Fl1 is a function in one ring and ¥2 is a function

"3

a
H

waste cells foy symbol table and text, further bhroken

in anather, *1 cannot refer to F2 by name, ard SpL
: down (uscful cells only) into 20000 cells Lor symbal

3P cells for preproceousned text,  All numbers are

will assumn that F1l is referring to a function F2 in

and denotntions, 3¢0¢ cells for conatants, and B
. ‘ the same ring as F1 if the attempt is made. R

i BOUNDARY Joctal nunber awithout Bh
docimal.,

) Daletes all information in the ring in which the given
B
2b. _Saving and Retrieving Proyrams i address falls, then sets the boundary betwoen R8GS and

€8 in that ring te the given address. There will be
DUMP L
is illegal.

a diagnostic with no harm don: if the addre
Dumps Lhe entire contents of the current ring on the
: Normal volues for the boundary are A8 in the user
file. This includes source program, compiled code,

: . ring, 440700 in the utility, and 64000F in the monitor.
glebal data, the status of -the debugger. ete. .

LRECOVER «f1le”
Restoves the appropriate ring from the file, which

must have beon created with .buMp {if this is not the

Gﬁb . care, there will be a diagnostic and no harm done) .
IS -

A1T previous information in that riny is lost.

el AL ERE
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The following pages are concerned with the MIC8 language
editor for SPL and FPORTRAN programs. This facility manifests
itself to the user as a collection of commands and conecepts
in two flavors: basic and extended. The extended language
editor is upward compatible to the basic version and provides
the experienced user with guick and convenient ways to do

complex editlng.

Additinnally, the distinction of phase 1 and phase 2 is
necassary, The phase 1 language editor is an interim facility

to be used in house only and will eventually be sunsvuended
by phase 2. The primary objective of the follewing pages is

tn® dovument tho phase 1 language editor as it is implemented.

Phase 1 does not make a disbtinction hétweoen basic and oxbion-
ded versians,  The phase 2- Lasle version will Yo g subselb of
what appears on the following pages, while the phase 2 extend-

ed version will Le a supersaet

PRU—

0

ENEPAL CONCEPTS

The basic difference betwee% a language editor and a text
editor is in the wny the material to be edited is viewed.
Usually, a text cditor views its material as a collaction cf
characters. On the other hand, 2 language cditor has a
higher level of understanding which allews it to view its
material as a collection of tckens, whove cach token is a
collaction of characters. In other werds, a toxt editor
miaht view "1324TEMDPERATURE" ae 15 characters, whercas a
language editor would vicw it as 3 tokens. more sophis-

ticated language editor would further recoanize the 3 tokens

as a number, an operater, and a symbol.

The “1C§ languane editor views hobth SPL and FORTRAN preodrams
as collections of tokens, Furthermore, it recodnizes cartain

Atructurally it is aware of

»ns and structural concepts.
1
lines and blocks, where the deflinitirmn of hlack depends upen

The tokens reccanined lnclude block

the programming language.

=
T
0
+
b
5

hames, all FORTRAN labels, and SPL labels which apprea

first token on a line.

The purpese of this language editor is to provide a means for
creatihg and altering pronréms. Conseguently, thore are wayt
to reguest editing actinng to be perfnrmaed as well as addyess
physically where thev are to occur in the prooram, The basic
addressahle quantity is a line. The lanouage cditor is

alwavs aware of a "current line” and allows addressing of the
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subsequent line to be expressed az ralative to the curvent )
SYNTAX
line, relative to the curvent block, or absoiute tg the
artire program. A complete discuseion appears in the g the syntax appearing in this scction is strietly for phase 1.
! . . . ‘ R
semantics section. { Tt is anticipated khat phase 2 will be an upward compatible :
] i i P ¥ - i
: vxtension. The cheracter "¢" signifies the ond of a llne and ‘
! represents a carriage-return-line-feed. Although the 14
i commands appear in their verbose form, the lenguaae cditor
! will rocognize any contiguous subset of characters which
starts with the initial craracter. Thus, SUBSTITUTE wneans
; the same as SUBST, SUB, and S§. The First character following
: the command must be cther than a letter or digit.
languace:editor:commang =
ég "APPEND" [address] text
. | "CHANGE” [{interval] text
| "DELETE" lintervall ¢
- | "EDIT" [modes) [address) € line ¢
1
| *1xgmRT" [address] toxt
I »rigTe Imodes) {intervel} ¢
! “MODE" wadespecs €
[ "NEXT" [modes] linteger] ¢
| "PREVINUS" [modes] [integer) ¢ ;
I "rEAD" file [address] ¢
] "SUBSTITUTE" [modes) subspec {intervall ¢
| roxenr ¢ ,
| "vAaLuE" (address) ¢
# I "writk file (interval) ¢
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mnodes = modespecs ":" subspec = "/% {tokens-"/"1 "/" {[tokens-"/"] /"
modaspecs = 1% (modespec) ! "r" Ttokens-"%t] “* Ttokens-"rt] U
morospec =A% | ov* ] or¢m | 1] N7 | integer tokens = token §{token)

toxt = ¢ ${line @) B¢ ‘ token = ¢defined by the language's syntax™

l [:15-11 n[u interval u]l\ V :

Re = character code 14:’,8 = control B~

sign = v ]

integor = 18 {digit}) ; .
file = ¢a 94C file names :

line = S(character-¢l ;
interval = address } _
| address "," address : i
ﬂ? alddross = head ${tail) ; 6@
o | (block] search $(tail) : ;
hood =", i
| [block] label . !
| Iblock) "#" integer ,
| Ivlock) "s®
tail = search
| sien ipteqef ;!
block = "¢" [(namel] “>»"
gcarch = ["-"] tcken:search ; .
tolionsearch = "/" ltokens="/"1 "/"
{ "re [tokeng-"*"] AT |
lab»l = name ;

o,
)
u

@

nama letény $(letter I digit l mamy

[ JE— .
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APIWND ¢

CIANCE:

DELETE:

ROVF ¢

Appends the text after the address, If no address
is specified, appends after the current line, The
last line appended becomes the current line. I

no lines are supplied, the addressed line hecomes

current,

Replaces the interval by the text, If no interwval
is apecifiad, replaces the current line. “The

last line of the text becomes the current lim

[

£ no lines are supplied, the first line of the
irterval becemes current., The number of lines
changed will be printed if tho interval consisted
of two addresses rather than one. CIANGEs may not

extend across block boundarie

Thae only way to

CHANGE the first line of a Block fa to CHANGE

the entire block,

Deletes the interval, If no interval is specified,
deletes the current line., The line hofore the in-
terval becomes current, The nurber of lines dolet-
ed will be printed if the interwal consisted of

two addresses rather than one. The only way to
delete the first line of o hleck ig to delete the
entire block, Deletions may not extond across

Llock boundarins,

Uses the addressed line as the ™ld line” tov the

line editor, Editing conventiong for the line

[T e e [ FUY LN [ - PO RO 5 e B ik, i bk 8. i A b 26 b i i A o i e it a2 e 3
. p .
pewnr rege "—’i p ple=nr jpege
CREN/M-12 7 :) et G2 i CSEN/M-17 i i

LIST:

MODE Y

editor ate in the appendix. If no address is

specified, the current line is vsed. The EDITed
line hecomes current., Meaningful muecdes are A
print the new line after EDITing: and "B", print
the old line before EDITing. Moles appearing

with the EOTT command arc temporary and do nokt

disturl the pcrmanént modos gat by the MODE com-
mard. For a completn discussion of modes, sgsee the

semantics of the MODE command,

Tngerts the text before the specified iline or
before the current line if no address. The last
line inserted hecomeg currsnt, If no lines are

supplied the addressed lirn: Lecomes current,

Prints the interval. [f no intereal, prints the

current line.,  The last line actually printed
Lecomes current, 1Y) dnterpret, is the only
nmeaningful mode {sece MODE Semsntics), Modes
appearing with the LIST commal:d are temporary and

do not disturb the permanent mlcs set by the

MODE command,

The editor executes certaln commands in different
ways depending on a set of internal state

vartabhles called wedes, A vermaiaont sev of modes
are always in effect and can Lo sct and reset by
the MDI command,

The permanent modes can be

over-ruled for the dJuration of one comvand with
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tempoerary modes as in EDIT, SUBSTITUTE, and LIST, Lad
; ; MENT: prints the next ¥ lines to the current line just
Basically, there are five modes:
’ as LIST would, where N is the nunber follewing
* 1) A fafrer): if on, causes lines being affected
the T command, If N is omiltted, *he next lire
; by EDIT and SUBSTITUTE to be printed after
; is printed. 7The last line printed becomes the
the operation is complete.
. current line,
2} B (beforei: if on, causes lines bring affected
F
4 n
by EDRIT and SURSTITUTE to bhe nrinked belfore PROVTOUC Dyinta thn wravietws N lines Lo the curvent line
the vperation comences, tust nes LIST would, wherse N is the number following
h b
3} € {confirm): if on, causcs linvs Leing affectec the PREVIOUS ecommand., If N is omitted. the pre-
by SUBSTITUTE to be printed and requests . . vious lins is printed. The last line printed
]
confirmation prior to actual substitution. becomes the current line.
: Prrmission to SUBSTITUTE s granted by tyning
| READ: the file and INSURTs it before the addvassed
- . " {yes) and denied Ly typing "NY (no),
Q*‘ : line., The last line read bucumes the carvent linc.‘
4} 1 (interpret): if on, control-L will print i
If no address is specified, the file is APPENDed :
as code ]_548 {in phase 2 it will cavge o page %
| to the eond of the wntire program. The [ile name :
i rject) s otherwise, "control-L" crints g "un”,
i N must Le cither sursounded bHy =inile gquotes or torm-.
5)  dnteger:  the walue of the intrerer detoermines '
: : inated by a blank or d of lira.
the maximwa number of SIMGTITHMT G which car
occur. If more than this value are attompted, SUBSTITUTE: Scarches the interval for occurrences of the second
a message wil! be printed which indicates the set of tokens and SUBSTITUTEs the (irst sct of !
. 1 H
SURSTITUTE command was limited to this number. | tokens for each occurrence. If no in is ‘
e specified, b iine is wsed he last 1i
One additional letter may avpesr wi-h modes: specified, the current line is used., The last line
« nerd o substi i ade in it waes the cur-
When "N' is encountered, all alphabet{c modes €o0l- . hirving o substitution mode in it becones ©
i i i : 3 ) 3 okens
lowing it are reset. 1Initially, A. B, €, und 1 rent line. Note that the second set of tokens
; s N . . ; . 1 N 11 ae ¢ oo ey o :
: . are reset (0ff) and the substitorion limit is set will match regardless of spacint. Bhat s,
| 3 ‘hus, : i SR/ Wi ind A match in N et
; £o 50. Thus, "MODE IZUTNARC™ mets the substleution ! JoC=N/Aowl e/ will find a match i Puu
1
Limi The {irst set i insertod exactly as
| Limit to I8¢, sets Interprar, amd recets Aftor, rhe {irst set of tckens is ins d exactly
i
i Befors, and Confirm,
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stated. The replacement in the example will result ; containing the line and 1 i
i }
in "™-suC-Agt, Simply stated, the firet set of { program, If no line is specified, the current i
\
tokens iz inserted In the line as if it were a lire is used. The addressed line btecomes the !
string of charactors, Commonts may not apsear in current line. l
the Flrnt set of tokens. If the first set of WRITLY writes the specified interval on the file, If i
) \ 4 - st Cron rious : s 3L e 4 i !
P . tokens is null, the first set (rom the previous ne interval is specified, the entire program is
SUBSTITUTE will be used. written. The laet line written will he the new
) o ) current line, ;
UNDO s This commands will undo the deletion causcd by |
he lasht CHANGE, DELETE 1 FLIT: yyicl 1 . ' . i .
the last CHANSL, DELETE, and FDIT: provided no text: Basically, there are two ways of specifying
commands affecting text have heen executed since. The first is just a series cof lines entered from
Thus, 1f a gricvovs mista%e Aas beon mde, the the teletype under the conirol of the line
' T oA i
ﬁ? drudgery of restoring the old lines is alleviastod. The old line is always the previous ertered lire
Note, however, that the new line inscrtions made oxcept for the firet line, which has a null old
by CHANGE and EDIT are not undone and therefors line See the Appendis for a discussion of the
must be nermally attended to, The old lines will line editor. The sccond mothod for specifying
i be YS1C“11Y located, as a group, - Tlowing the V text allows one to use lines which are already i
l new Yinee, It is recommended that e pot grow in *ho 3roqfnm, The linow Lo use are seecified !
{ IS v ‘ ; . y i
too accustomed to this command. ¢ 1ts usefulness by the interval. Additionally, 1Y the “=" is |
s la . ' !
g ¥ Tarcsnsy 1 1m0 P Y N . . . . . |
will be compromised. Executimy two MNUOs in 5 row ‘ . precent, the specified lines are deleted. E
, wi{l not restore o state which existed two Cthqﬂé i
} . . . R § intervalt An interval specifies a group of one or more con-,
previous,  The current line is !er. unehanged, ; |
: tigucus lines. The second address must have an %
r : |
W, R ; . " ; ., T e . . ) . ) . , . !
VALUE : Thls command will print the cditor address of absoluté line number which iz not Yldns than the !‘
the specified line in two form: For cwxample, first. A block specified in the flrst address :
yy “ " : I
Ha = N w ) me . vt . Py . N ; ]
t57 ould mean linc o1 an the bhlock ; will ‘Do uged for the sccond .rdvess if not HE
Ly : !
overridden. |-
M . |-
| i [
L adriress; A line address is composed of'a starting point
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blocks

{head or search) poszibly followed by a serirs of

line increments (tail).

This specifics a specific line. The current line
ig referenced as “."”. The appoarance of a block
permits a line other than one in the current
bloek to be specified. "¢" will address the last
line of the appropriate block, T4 followed by
an intedger will select the line nutbered as the
integer, ‘The first line of a block is #1. A

line may also be addressed by its label.

This vy head and incre-

ments forward or backwatd accordingly, The siqgn-

ed integer increments that nundier of lines., The

search is explained bhelow.

This definas the scope in which lines are addres-

sed,  The prescernce of a name confines the line

scelection to the block of the same name, If "on"

appears, the selection is ower the eptire program,

Searches are normally forward unless the “-" is

present, in which case, they are backward by

line. Associated with a search is a starting
point and a scops. The starting nelnt in the ad-

dress syntax is the line adjacent to the current
line if either no block or the unnamed

block is specified: and the line adjacent to #1

DCE

pe-nr puge

CSED ML i4

toxentsoarch:

if a specific block is named. The search is
circular within the scope, looking at the first
line after +the last line if the scarch is
forward, and viece versa - if backward, The scope
is defined by the comantics of block, if bleck
is present. Otherwise, the current block defires

the scope.

e flrvst occuvance of the

This will find
specified set nf tokens and sddress that line.

Spaces are ignored and SPL ecomments are illesal.

The only SPL labels recognized by the landuage
editer are those which anpear as the first tokan

on a line followod by "t on the same line,
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Do [ -
S LB ; !
‘ : o : : SR ' : ; I RESTRICTIONS
. E | R |
Toping QUIT while the lahguage oditor is in control wi i v o O ) o ‘ . R
. guag @ill Unfortunately, there are currently some probiéms iscociated
funetion as a break facility in rhiaee 1. This ean b 1 . .
as & < fac £ Mace 1. This can be used , . . . . . . . e e
i . Y ’ i o et with Llock hovundaries. These are ltemazed ax follows:
L] Cto safoly terminate the current action.  Actions which are i
! 1 . . . 1 . ]
UTahl e are: i 1 vou cannot DELETE lines from more than onc blocz
QUITERY e are: - I
[ T o . Co ’ ' : |
) ) at a time,
} i
1) LIST, PREVIOUS, NEXT, and Wrlot: i srmin ¢ : - i
! ) §, NEXT, and Wrlth: will termin te ! 2) You carnot DELETE the first line of o bloek unlese
after the line belng processed when QUIT occcurs ] ;
; 1 processed when QUIT occurs., you DELETE the entire block.
2) APPEND, CHANGE, INSERT: will Lerminste after 3} You cannot EDIT the first line of a vlock.
the text line, bheing proccesed when DULT cc(ur: 4)  You canne® CHANGE lines (rom more than ene block
in z) weesegd hen DUILT wl's) a,
is cOmpleted. ' i ' ‘ at a time.
o . ‘ 5} You cannot CHANGE the first 1ine of a block unless
Lo 3)  SUBSTITUPE: will torminate afte R
‘ 1 ninate after the substy- you CHANGR the entire bLlock.
tution, being procensed whon Ie it e : .
Ny ‘ g ¥ > hoen QUIT occon is 6) You cannot introduce text which has SPL COMMOE,
completed, . ‘ . .
PROCRAM,. or END in it unless it will yo in betwoen
4) search: will torminnte 4£vﬂr Vb line. besie | . already oxisting blocrs--at the very end. orf at the
AR ] b . L b |
; ad when OUTT : very bedginninog. This apblies to APPEML. CHANGE,
searched when QUIT occurs, is © aos not to Y g 3 Dl g Pl NG ‘
i ! . 4 W !
contain the searched for it INSERT, and READ.
: : 7} You cahnot SUSSTITUTE a strihg which has SpPL comMon,
t
N .
2 PROGRAM, of END in them for anvihing.
. H
1 '
; !
% { |
; |
~ !
i ’
! ' |
1
D |
; f
1 .
| | |
: {
: ! | !
H .
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APPENDIX

LINE EDITOB CONCEPTS °

e line editor iz the ihpit interface hotween the teletype
and MICS. When one of the MICS subsystems nceds o line of
teletype input, the line editer zeceives and retains enntrol

until the uzer is done composing a new line, at which time

control and the =ntire new line are returned to the controlling

subaystem,

Instead of typing in all the characters, the user may corpose
the new line by editing the "old line.” The content of the
o0ld line is determined hy the controlling suhsysten and is

usually the previous new line received by that subeystem,

Both the now line and old line have character peinters
assaciated with them; initially these are seh to thoe first
character position. As characters are tynod i srom o tler Rey-
board, both character pointors are advanced,  Tius, if the
old string initially has "ARCDE" in it, the row string
nothing, "XY2® is typed and the editing facility is uszed to
cmpy the next character from the old to the now string; thu

resultant now ctring will contain "XYID

ohe user comnunicates with the editina facility by typing
centrol characters. In some instances, toie editing facility
also listons to one charaster followine 1 control character

{indigcated by C helow). “he list below cives tho different

e o k.

YR

gt

L4 s e A bt . A SO B0 EA i oL o e

}“\ @ ple-nr ,’:annw
‘m“’{C CEmD/M-12 {0

-

control characters and their resuliant actions: A contiol

o

character is typed by dopressing the CTRL key while tvpihd
a normal charactet, Using control A as an example, conkiol
characters are sianified as A, wote that normal character

typing advances the pointers of both the old and new strings

cexcept during insert mode (betwoen ES brackets).
LINE EDITOR COMMANDS:

ipace one character in now string and priant " ",

B¢ Print CR-LF and finish.
C® Copy one character from old ctring to new string and print
copied character.

c . .
D¥  Copy rest of old line into n

line and finish, priatine

copied characters and CR-LF.

1€ Initiate and terminate insert rode, print "oV or "SM.
Characters typed after "<¢" and befors ">" will not advance
the old line charactcr poir .

rC ; c

B No type version of D

6% (Mothing)

H® copy rest of old line into new line, nrinting copied
characters. Just like DS except CR-LF iz not oprinted and
line is not finished.

1<

Insert spaces in new line up to next tab stop, printing
them! advance old line that nurber of spaces, NOTE: if
curront character is in column ¥4 and tabe are 5 & 10, IF

will insert 5 spaces.  The first tab ls set at 8 and there-

DTS T SRR
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afrer at five space increments (8; 13, 18, 23...63, 68). case add 1008, print ¢, advasce old line caracter
Je puts ¢R~-LF into new string and continues Lo accept input pointer by 1.
after prirting CR-LF. wC Backshace new line to first blahk preceding a non-blank.
Ke {Rothindg) Thug, "ABC DEF WC" will end up as "ARBC " as will
- {(Mothing) sApC DWE T
r ME  srint cR-LF and finish. XS¢ skip through € - like pC.
! = zhroy =
Lo ackepace one character in both old & new string and Y©  Concatenate new and old strings into old string and
print ™. re~-edit, print CR-LF,
0% Copy chararters up to € in old line into new line. ‘ z¢  Copy through C, like 0F.
printing; if the very next character is ¢, the feollowing ;
one is used to terminate the cowoy,
PPC skip over characters in old line up to C printing "7
for each character; if very next character is ¢, the @
following one is usnad to orminate the skip.
0" Restart line anew, printinag " ", Resct ald and new
string character pointeors,
R”  Retyoe unaliyned by printing LF, rest of o141 liaw, !
CR, LF, all of now line: continge te accept input.
8< Skip one character in old line, print *7,
7 Retype aligned (like RC) - Note, control characters
pripted by the "C" convention will count ae 1 charac-
ter: thus, the number of characters una)ignad indicates
thn number of control characters in the line, . .
ue Copy, to next tab, characters from the oled line into the
pew line -- Jusk like I€ only pyint copied charectors
instead of spaces.
vie Take € literally unless it is less thin 1006, in which

e TR

B I e

U U —-
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ADBSTRACT and CONTENTS
‘Thq dlugging Yawmage for Lhe MY Compller System is deseribed

suflic the user,

dinedelail mbt for Informal syntax and seman-

ands, ircluding a caverul froatasnt

ties are givaen for all con

of possible proyram statps with respect *o suspended tasks,
i
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The comnand processor will oxist at any time in one of several
nodes.  These ave:

erecutive &

verbose aeditor *

gquick rditor H

vupert debugger -

i

beginner debugger

nacit of these wodes will have {ts awn herald as indicoted,

5PL is entered (n execubive mode nnd will Uhwas type an &,

aii

To rhange modes merely type “he herald fer the desired mode

trmedialely after anexhor herald and continue. This new

mode will stick un%il another herald is typed.

The cieculive and oditor medes will be discussed elsevwhare.

The debugger is now described.

A cummand in beginner mode Ss of the geneval form

=¢oommnandy {<modificrsdi] [Arguments)

Ccommindy is meant & sufficient munbier of characters to

distinguish the command From all others, terminated by a

The medificrs ade a cellection of single letiers

torminated by a enlan.  The nature of the arguments depend on

the command. The entire commend is tfermirnated by a carriage

return.

A command in oxpert mede is of the gencral form

~[modifinrsy] (command> [Cargsd!

The command will be a single punctuation character and will

thus zerve to terminate the modificrs and eliminates the need

to type o

!
!

i

blank arf<or ‘the command.

- -t T
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r
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HODE 4

This command Lakes no arguments (other than modifiers) and sets

rhe debugger permancntly into all the specifiod modes.

Lo $
JTakes Lwn optional arjuments,  First is the editor address of

the statements to brans Loy control to.  Second is number of

break points to pass through krefore control is roturnsd to the

cONrTRUE

Takes one optional argument, the number of break points to pass

1

. Phis conmand will ignore a break on the first state-

' 1

meat exeeubed,

GTFEP +

Taxes one optional argument, the number of statements to exe-

cutea, -

BREAX .
Takes one argument, which is an editor address or interwval at

which to set a breakpoint(s).

Pakes one argument, an editor address or interval of break-

point(s} to clear.

(Chbt o o

EI'
b
i

(&W

i B i " FRDTE TR R JRDINI AL

2:e-mr
J SPLDS/

No argumnent

TRACE :
Takes two o a
broakpaint
The second

through,

REPORT

sions be pr
(takes no a
cditing a 1
by commas,

sage.

NOTES:

wWhaenever A

ment whare

the editor.

L

The uscyr ma

s, lists all mreakpoints.
* IS

rgquments; the first is an oditer address, The trace
is sat to thia address and the program ‘cortinues.’

arqument specifics the number of Lreakpolints Lo paes

y speclify that the value of any number oFf oNpros-
inted cut a* a break, Ixecuting the REPORT command
rguments) puts the debugger in a stat: where it ie

ine interproted as a list of expressions scpars?

whose values should be printed in the Lreak mes-

program breaks, a break message is printed. The

message will always start with the break address. The state-

the break ocrurred becomes the "curcent line™ for

To cause the source statement where the broak oc-

curred to be printed, use the L wodifier with the program exec-

’

cution commands {CONTIKUE, STEP, TRACE, CGOTO;. Teo suppress

this, use Lhe Q ("guiet”) modifier.
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A conditional breexing facility can be ovokad in the following

wayy  EIf at the time coatrol is trans{zsred to the user progran,

B function with name BREAK! is defined, then the delegger will

ciaoe thy progran to be interproted and the function PREAK will

Le called after every statesment is executod,  Thus any user spe-

cificd condition can be tested for after cuory statement,

To clear all break points usce the modifier A with tha KILL com-

mand.

clear the trace break point use the modifier T with

or KILL command,

To ecouse a hreak message at every breakpoint paszed through use

an B modifier with the STEP, CONTINUE, TRACH, and GO0 com=-

wands,  To cause a break message enly at the ond use an N aodi-

fier, If no medifier is used, then the current mode will take

Ine user can specify that the GOTO, TRACE and CONTINUE com-

munds only count the hreavpoint on the current siateoment when

count

1y the nunber of breakpoinis passed through, by using the
It modificr, The G modifier causes any breakpoint encountered

to be countod,

totes on translers of control to user pregrami  The debugger

has the facility for maintaining twd programs at onrce, They

& v s idnhie

s e

s

e
i H - M .
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will hereaftor be reforvgd to as Task 1 and 7ask 2. rhe de-

ra
£

tugging may oxist in a state called the zapped state {reset

state) in which the cail stack ond hardware stack are inttiae

o

tized and the dobugger is pot aware of any tasks, Msing a %

modifices with Lhe nede con

zap the stato.

fer of control statement ts oo

cuted a number of things must be
considered befare transfer of control is allowod:
1) Do any statements or functiens necd recompiling?

1f so0,

they are recompiled. T£ the break statement has woved the
P~counter must be changed accordingly.

2} Is centinuing logal? It isn’t Lf the break statecment hos

been medificd or 1f the call stack canaot ke unwound cor-

rectly {see Lelow).

3)  Under what task should the program Le run?

4)  Should the call staeck '~ unwound and how much?

Control can be transfcred to the progrom by the COTO, CONTINUE,
TRACE and STEP commanda or Ly a direct statement, CONTINUE,
TRACE and STE§ are legal only if

a) a Tack 1 program exists

k) the P~counter is not in the middle of the statement
Task 1 broke in,

if ¢he statement has been modified

since the break.

Whon a bran)

S

R TGP | ot b e A T TS = ngAE R e TP v v D e bt e s b S e e o b ¢
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P tranifer control, first all medified statements or {unctions

are recompilad,  Then the action taken is determined by the

foiiuwinq diagram.

c&ii stack avt Cdii sﬁuck

, » ematy cmpLy.
GOre ceiwand or unwind stack ) )
e ent | transfer con- illegal

containing GOVO trol as
or IATURN unwind
transfoer con-
trol as Task 2

1

transics oon-
trol as Task
1 with zall
stack set to
duemy local
environment

otharwise

dnwind stack:  The stack must be unwovnd far enough so that any
211 on the stack, in a statcment that was stbseguehtly
wodificd, is romoved from the stack. Once this is accom-
plished the stack must be further unwound until the top
function on the stack is the same os Lthe current editor
function,

Unwinding Lthe call stack regquires uuer confirma-

tion., IF the stack is unwound the P-counter is set to the

¥

nstruction after the top call on the unwound stack.

nun as Task 2: This means the state of Task 1 and the hard-

ware stack pointer are saved, When Task 2 terminatec for

any reasen the saved state and pointer are restored.

EXAMINE  /

This command takes &, 1, or 2 arguments.

Thé

. . e . . .
If @, then the last qaantity printed iz printed again
£ 2, then the arguments ave intorpreted as bounds and

overythihg in between is printed inclusive.

valua of an expression can be printed in one of the fol-

Lowing formats

sigred integor I
unsigned irteger v
real number R
6-bit characters 6
A.-5it characters 8
pointers

(‘A”l.th B, S, I, U) P

double precision

(with‘R or 0) b
complex X
tnsigned octal 0
field descriptor F ‘ .
label or function B
string ' S
machine code M
lenglong W
The type of the root operand in the parse tree will determine
the format in which the valus of an expression will be printed

e b —— — T
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ontazs n permonent mode is set,  To suppress thoe permanent modn

use a V modifier.

B
\

Anolher format may be specified instead by using oné of the
Move modifiers, The oxamine command will abort if what is

requosted doosn't wake sente.

For the two arguaent varicly of the cemmand both arguaants must
Yo rofereonees fin the sonse of the 5PL manual) i.e., be slople
or hawe a princinal operator which is indirection or sub-
soripting, to be meaningful, Further, belkh argiments must spe-
cify cddresses 1n the same ervironment; i.e,, the same comnon
block or functicn, if they are both simple variables or sube
seripted variables.

The Lwo arguments otherwise are interproted as absolute add-

rosacs and the contents of the cells between the tiwd addresses

are printed in the specificd mode.

b REXT >

shis command takes one opticnal argument, n. 1t prints the next
n quantities following the last quantity {location) printed. If
{he argument is missing, it is taken to be 1. The format used
for each guantity printed is taken from the symbol table unless
overridden by modifiers in the command. Reachirg thc end of an

envirenmont (function, common block, absolute) terminates the

mand,

R IVORROL/

i

PREVIOUS

this conmand works rlie game as

vather than followinsg,

LEVEL

<

+

pals command takes Lwo arguments.,

ber of lowvels of local environment on the stack to jump back.

A ncgative nueber means go

argument

n levels

i7 specified iz a function namc, 1n this casc Jump

of that Ffunction.

tot yot specifiecd.

All state registers, eto.
current global enviromment

Lo with built-in symbols, to wit {in erder):

prt
AR
By’
CR'
DR'/
XR®
LR’
CR'
SR

program counter

feword accunulatofr

ndex reg\ster
cal envirvomment
~bal envircnment

. - o b
atus roalscer

?fﬁ /Qllscizf re L

will be pu

except that the n preceding,

quahtities are printed:

The

forward on tho siack.,  The snennd

by the debugger and may be raforeed

pe~mr

er Lhe rnen-

first sp?

in Fixad places in the
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TIALE O MODRS ’ .

P,

Uscd With

KILL

EXAMINE, MODR

EXAMINE, MODE

Ccora, CoNtinuhb,
TRACE, MODBE

EXAMING, MODE

OO, CONTINUE,
PRACH, MODE

Guro, COWUInUE,
TRACE, MODE

EXAMINE, MODE

GO, CONTINUE,
SRR, TRACE,

B0 NS, MODE

GOTL, CONTINUE,
$TED, TRACE,

Moaning
clear all bLroakpoints

label or function

double pracision (1,0)

print messange at overy Breakf-

pornt pasted
field daseriptor

all hieakpoints encountered
are counted

enly breakpoint on current
statement Ls counted

signed integer

print source at break

machine code

print message only at end

‘@

EXSAMINE, MODRE
EXAMINE, MODE
ENXAMINE, NODE

EXAMING, MODE

MODE
AXAMINT, Mobi

EXAMINE, MODE

unsignnd  intoegar

suppress parmanent mode

longlong

complen

g-bit charactars

EXJULINE, MODE unsigned octal '

EXAMINE, MODE pointers (B,5,I,U) !

i

i

O COTD, CONTLNUE, do not print source at break :

SIEP, TRACE, ‘

.
@, EXAMINZ, MODE real numbeor : |

\ . 7 3
EXAMINE, MODE string % !

|

set/clear trace breoakpeint ;

i
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MEMORANDUM number (cetweea -31 and 127} orx
a page address (botween -1743708
TO: B Januvary 16, 1970
. arnd 7743¢68).
Poter Deuusch 7 'Z{ -
tL, 77
SUBJRECT: LATEST UPDATES TO SPL . BOUNDARY nl n2 - Sets the boundary ketwasn RSES
and €8 at nl, and aisn scts the
4
/ .
Fttcctive immadiatniy (i,e, the first version of §PL dited G-Register value for the apnropriate
1-14-70 or later), numbers input to executive comnands are ring to n2.
normelly taken as decimal, A nurher followed Ly B is taken
L8ET FGRMAT n sets the sracing and indentaticn
as occtal, This applies to ,ADDRESS, , BOUNMDARY, ,OQCPAL, and
format zecording to n, as follows:
belew, For example, to list Lh
y : n Epecing in
use L Q AFZRSER STTIT7, -
i 1 giandardized as input
‘ .
The following commands are added: i 2 as input as inpuk
i " .
. GO starts cxecution on the bare machinn, : | 3 standardized  standardized
Scn below for detalls. 1 4 as input standardizad
e ., : o : . : ! . oy e e
LJLTET PUYSICAL Lists t%e phvsical map of the gimulated I LSET MARCTY n Sots the position of the fivst
i
CPU. Entrics whose existence is implied i colunmn for standard indontation
. i
by the software tables (map, T, CIT} ‘ to n. The left edge of the paper
put have not actually hecn loaded into i is position €.
the map are enclesed in parcntheses.
.SET INDENT n Satsz the amount of indentaticn por
.MOVE nl n2 Moves (copies).the contents of page ‘ level of legical nesting to n.

nl intc page n2. A positive page Wwith standardized indontation, a

e s

. nunber refors to a page in the normal ‘ non-cepment line iz listed with

. : ; ¥
virtual momory; a negative nuaber, to

n,4kn, lcading blanks, where ",

a page in the simulated real memory.

Bach of nl and n2 may ba either a page
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i the ¥ARCIN parameter; 1y
is the INDENT parameker, and k
if thé number of endlosing IF

and FOR bRlocks.

JERT OFFSET f Continuation lines arc indented

n,+skh, +n wnere n, is the
Ry nyskny iy, 3

QFFSET paramcler.

The FLACS

znd are initialized as follows:

= , MARGIN = 1f,

INDENT = |

]
]
[
o3
s
222
<

CORGAT will reset FORMAT to

its initial value, etc.

The follewing glitch list includes all presently known problewrs
which arns fither (a) commonly cncountered, or (b),scheduled .,
to be Ffixed. In view of the increaszed work lead I am presently

!
s will be fixed bovond those marked

with § on the list, except in cascs of cxtreme hérdship.
L} Glitches 1, 4, 5, G, 2 from the meme of 12-15-69.

$ 2) Glitches 2, 3, 7, 8, 13 from the memo of 12-12-69.

$ 3) Intrinsic functions called with BLL may not be defined

by the usc

Glitches 10, 11, and 12 f{rom the memo of 12-19-69 have alrecady

been fixed.

Bare machine meods Ling beoeon mostly specified and coded.  The

comments about disk and Crum simulation in the momo of 12-19-69
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