SR5 - Phrase Definitions A/sr5

Purpose

The phrases making up the Inform language, and in terms of which all other phrases and rules are defined;
and the final sign-off of the Standard Rules extension, including its minimal documentation.

A/sr5.§2—11 Say phrases; §12 Using the list-writer; §13 Text substitutions using the list-writer; §14 Grouping in the list-writer;
§15 Lists written but not by the list-writer; §16 Filtering in the list-writer; §17-24 Values and data structures; §25 Incrementing
and decrementing; §26-27 Tables; §28 Indexed text; §29-30 Matching text; §31 Replacing text; §32 Casing of text; §33-40 Lists;
§41-51 Loops and conditionals; §52-59 Actions, activities and rules; §60-62 Rules; §63-75 The model world; §76-80 Understanding;
§81—82 Using external resources; §83—84 Message support; §85—96 Miscellaneous other phrases

§1. Our last task is to create the phrases: more or less all of them, but that does need a little qualification.
NI has no phrase definitions built in, but it does contain assumptions about how “say ...”, “repeat ...”, “let
.7, “otherwise ...” and “end ...” will behave when defined: we would not be allowed to call these something

else, or redefine them in fundamentally different ways. Apart from that, we are more or less free.

Most of these phrases are defined in terms of 16 code, using the (- and -) notation — it would be too
cumbersome to use the “... translates into 16 as ...” verb for this, too. The fact that phrases are not so much
translated as transliterated was one source of early criticism of Inform 7. Phrases appeared to have very
simplistic definitions, with the natural language simply being a verbose description of obviously equivalent
16 code. However, the simplicity is misleading, because the definitions below tend to conceal where the
complexity of the translation process suddenly increases. If the preamble includes “(c - condition)”, and the
definition includes the expansion {c}, then the text forming c is translated in a way much more profound
than any simple substitution process could describe. Type-checking also complicates the code produced
below, since NI automatically generates the code needed to perform run-time type checking at any point
where doubt remains as to the phrase definition which must be used.

§2. Say phrases. We begin with saying phrases: the very first phrase to exist is the one printing a single
piece of static text, which seems only appropriate for an IF system. But in fact this is only one of a family
of similar phrases. For every kind of value K which can be printed out, we have to define “say (something
- K)”: this first phrase is that definition for the case where K is “text”. (Well: strictly speaking, it’s only
true that we define this for each atomic K and also for each KOV constructor. Thus “list of K;” and “list
of Ky” are each said by the same phrase, “say (X - list of values)”, which is viable since lists store their
types at run-time. This ensures that the number of “say (something - K)” doesn’t skyrocket with all of the
possibilities for lists, lists of lists and so on. And similarly we only make one “say (X - object)”, not a whole
pile of definitions for “say (X - room)”, “say (X - direction)” and so on for each other kind.)

We have this plethora of alternative “say (something - K)” definitions in order to give the type-checking
machinery options as to which to use on any given value. But the fact that all these alternative definitions
exist is not altogether obvious, because they are hidden in no fewer than three ways:

(1) Very few of them are defined below, because most are defined instead by the data type interpreter, either
using definitions tabulated in the Types.i6t template file (for built-in KOVS like “table” or “rule”), or
when new KOVS are created (when the user creates a unit or a new enumerated KOV).

(2) The Phrasebook page of the index covers all of them with the generic entry: say “[a value of some
sort]”.

(3) Invocation lists built during parsing, which normally hold all possible interpretations of text as a phrase,
are optimised a little so that in clear-cut cases (which is almost all cases, in practice) they will only ever
contain one “say (something - K)” possibility. For instance, if “say 23” is parsed, the invocation list
will not bother to store “say (something - text)” as one of the possibilities, because manifestly 23 is not
a piece of text.
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Anyway, here are three of the four cases of “say (something - K)” to be created in the Standard Rules rather
than elsewhere.

Part SR5 - Phrasebook
Section SR5/1/1 - Saying - Values

To say (something - text)

(documented at ph_say):

(- print (PrintText) {something}; -).
To say (something - number):

(- print (say__n={something}); -).

§3. Note that emitting a Unicode character requires different code on the Z-machine to Glulx; we have to
handle this within I6 conditional compilation blocks because neither syntax will compile when 16 is compiling
for the other VM. It would be tidier to abstract this with a function call, but it would cost a function call.

To say (ch - unicode-character) -- running on:
(- #ifdef TARGET_ZCODE; @print_unicode {ch};
#ifnot; if (unicode_gestalt_ok) glk_put_char_uni({ch}); else print "?"; #endif; -).

§4. Three little grace-notes for printing values: we can have numbers or times of day “in words”, rather
than given as digits, and we can produce an optional “s” where a number not equal to 1 has recently been
printed. This is how “You see [X] balloon[s].” is handled: the printing of the value X sets the I6 variable
say__n as a side-effect (see definition above) and the routine handling “[s]” looks at this variable to see

(1952

whether to print an “s” or not.

To say (something - number) in words

(documented at ph_sayn):

(- print (number) say__n=({something}); -).
To say (something - time) in words:

(- print (PrintTimeOfDayEnglish) {something}; -).
To say s

(documented at ph_sayn):

(- STextSubstitution(); -).
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§5. Now we come to the fourth and last of the “say (something - K)” definitions in the SR, followed by
six close variations. Note that say phrases are case sensitive on the first word, so that “to say a something”
and “to say A something” are different.

A curiosity of the original 16 design, arising I think mostly from the need to save property memory in Curses
(1993), the work of IF for which Inform 1 had been created, is that it lacks the print (&) ... syntax to
match the other forms. The omission is made good by using a routine in the 16 library instead.

Section SR5/1/2 - Saying - Names with articles

To say (something - object):

(- print (name) {something}; -).
To say a (something - object)

(documented at ph_saya):

(- print (a) {something}; -).
To say an (something - object)

(documented at ph_saya):

(- print (a) {something}; -).
To say A (something - object):

(- CIndefArt({something}); -).
To say An (something - object):

(- CIndefArt({something}); -).
To say the (something - object):

(- print (the) {something}; -).
To say The (something - object):

(- print (The) {something}; -).

§6. Now for “[if ...]”, which expands into a rather assembly-language-like usage of jump statements, 16’s
form of goto. For instance, the text “[if the score is 10]It’s ten![otherwise|It’s not ten, alas.” compiles thus:

if ("~ (score == 10)) jump L_Say3;
jump L_SayX2; .L_Say3;

.L_Say4; .L_SayX2;

Though labels actually have local namespaces in 16 routines, we use globally unique labels throughout the
whole program: compiling the same phrase again would involve say labels 5 and 6 and “say exit” label 3.
This example text demonstrates the reason we jump about, rather than making use of if... else... and
bracing groups of statements: it is legal in I7 either to conclude with or to omit the “[end if]”. (If statements
in I6 compile to jump instructions in any event, and on our virtual machines there is no speed penalty for
branches.) We also need the same definitions to accommodate what amounts to a switch statement. The
trickier text “[if the score is 10]It’s ten![otherwise if the score is 8]It’s eight?[otherwise]It’s not ten, alas.”
comes out as:

if (" (score == 10)) jump L_Say5;
jump L_SayX3; .L_Sayb; if ("~ (score == 8)) jump L_Say6;
jump L_SayX3; .L_Say6;

.L_Say7; .L_SayX3;
In either form of the construct, control passes into at most one of the pieces of text. The terminal labels
(the two on the final line) are automatically generated; often — when there is a simple “otherwise” or “end
if” to conclude the construct — they are not needed, but labels are quick to process in I6, are soon discarded
from 16’s memory when not needed any more, and compile no code.
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We assume in each case that the next say label number to be free is always the start of the next block,
and that the next say exit label number is always the one at the end of the current construct. This is true
because NI does not allow “say if” to be nested.

(The use of {-erase} below only tidies up the white space to set out the compiled 16 code neatly, and has
no effect on the eventual story file.)

Section SR5/1/3 - Saying - Say if and otherwise

To say if (c - condition)
(documented at ph_sayif): (- {-erase}
if ("7 ({c})) jump {-next-label:Say};
).
To say unless (c - condition): (- {-erase}
if ({c}) jump {-next-label:Say};
).
To say end if: (- {-erase}
.{-1label:Say}; .{-label:SayX};
_)_
To say end unless: (- {-erase}
.{-label:Say}; .{-label:SayX};
).
To say otherwise/else if (c - condition): (- {-erase}
jump {-next-label:SayX}; .{-label:Sayl}; if (" ({c})) jump {-next-label:Say};
.
To say otherwise/else unless (c - conditiomn): (- {-erase}
jump {-next-label:SayX}; .{-label:Say}; if ({c}) jump {-next-label:Say};
-).
To say otherwise: (- {-erase}
jump {-next-label:SayX}; .{-label:Say};
).
To say else: (- {-erase}
jump {-next-label:SayX}; .{-label:Sayl};
).

§7. The other control structure: the random variations form of saying. This part of the Standard Rules
was in effect contributed by the community: it reimplements a form of Jon Ingold’s former extension Text
Variations, which itself built on code going back to the days of I6.

The head phrase here has one of the most complicated definitions in the SR, but is actually documented fairly
explicitly in the Extensions chapter of Writing with Inform, so we won’t repeat all that here. Essentially it
uses its own allocated cell of storage in an array to remember a state between uses, and compiles as a switch
statement based on the current state.

Section SR5/1/4 - Saying - Say one of

To say one of -- beginning say_one_of (documented at ph_sayoneof):
(- {-allocate-storage:say_one_of}I7_ST_say_one_of-->{-counter:say_one_of} =
{-final-segment-marker}(I7_ST_say_one_of-->{-counter:say_one_of}, {-segment-count});
switch((I7_ST_say_one_of-->{-advance-counter:say_one_of})’% ({-segment-count}+1)-1) {-open-brace}

0: -).

To say or -- continuing say_one_of:
(- ©@nop; {-segment-count}: -).

To say purely at random -- ending say_one_of with marker I7_SOO_PAR:
(- {-close-brace} -).

To say at random -- ending say_one_of with marker I7_SOO0_RAN:
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(- {-close-brace} -).
To say sticky random -- ending say_one_of with marker I7_S00_STI:
(- {-close-brace} -).

To say as decreasingly likely outcomes -- ending say_one_of with marker I7_SOO_TAP:
(- {-close-brace} -).
To say in random order -- ending say_one_of with marker I7_SOO0_SHU:

(- {-close-bracel} -).

To say cycling -- ending say_one_of with marker I7_S00_CYC:
(- {-close-brace} -).

To say stopping -- ending say_one_of with marker I7_S00_STOP:
(- {-close-bracel} -).

§8. For an explanation of the paragraph breaking algorithm, see the template file “Printing.i6t”.

Section SR5/1/5 - Saying - Paragraph control

To say line break -- running on
(documented at ph_lbreak):
(- new_line; -).

To say no line break -- running on: do nothing.

To say conditional paragraph break -- running on:
(- DivideParagraphPoint(); -).

To say command clarification break -- running on:
(- CommandClarificationBreak(); -).

To say paragraph break -- running on:

(- DivideParagraphPoint(); new_line; -).
To say run paragraph on -- running on:
(- RunParagraphOn(); -).
To say run paragraph on with special look spacing -- running on:
(- SpeciallookSpacingBreak(); -).
To decide if a paragraph break is pending:
(- (say__p) -).

§9. Now some text substitutions which are the equivalent of escape characters. (In double-quoted I6 text,
the notation for a literal quotation mark is a tilde ~.)

Section SR5/1/6 - Saying - Special characters

To say bracket -- running on:
(- print "["; -).

To say close bracket -- running on:
(- print "]"; -).

To say apostrophe/’ -- running on:
(- print "’"; -).

To say quotation mark -- running on:

(- print "~"; -).
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§10. Now some visual effects, which may or may not be rendered the way the user hopes: that’s partly up
to the virtual machine, unfortunately.

Section SR5/1/7 - Saying - Fonts and visual effects

To say bold type -- running on
(documented at ph_types):
(- style bold; -).

To say italic type -- running on:
(- style underline; -).
To say roman type -- running on:
(- style roman; -).
To say fixed letter spacing -- running on:
(- font off; -).
To say variable letter spacing -- running on:

(- font on; -).

To display the boxed quotation (Q - boxed-quotation)
(documented at ph_boxed):
(- DisplayBoxedQuotation({Q}); -).

§11. And now some oddball special texts which must sometimes be said.

Section SR5/1/8 - Saying - Some built-in texts

To say the/-- banner text
(documented at act_banner):
(- Banner(); -).
To say the/-- list of extension credits
(documented at ph_extcr):
(- ShowExtensionVersions(); -).
To say the/-- complete list of extension credits:
(- ShowFullExtensionVersions(); -).
To say the/-- player’s surroundings
(documented at ph_surrounds):
(- SL_Location(); -).

§12. Using the list-writer. The I7 list-writer resembles the old 16 library one, but has been reimple-
mented in a more general way: see the template file “ListWriter.i6t”. The following is the main routine for
listing:

Section SR5/1/9 - Saying - Saying lists of things
To list the contents of (0 - an object),
with newlines,
indented,
giving inventory information,
as a sentence,
including contents,
including all contents,
tersely,
giving brief inventory information,
using the definite article,
listing marked items only,
prefacing with is/are,
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not listing concealed items,

suppressing all articles

and/or with extra indentation
(documented at ph_list):

(_

WriteListFrom(child({0}), {phrase options}); -).

To say contents of (0 - an object):

list the contents of 0, as a sentence.

To say the contents of (0 - an object):

§13. Text substitutions using the list-writer.

list the contents of 0, as a sentence, using the definite article.

These all look (and are) repetitive. We want to avoid

passing a description value to some routine, because that’s tricky if the description needs to refer to a value
local to the current stack frame. (There are ways round that, but it minimises nuisance to avoid the need.)
So we mark out the set of objects matching by giving them, and only them, the workflag2 attribute.

To

To

To

To

To

To

To

say

(_

say

say

say

say

say

say

a list of (0S - description):

@push subst__v;
objectloop (subst__v ofclass Object) if ({-bind-variable
give subst__v workflag2; else give subst__v “workflag?2;
WriteListOfMarkedObjects(ENGLISH_BIT);
@pull subst__v; -).

A 1list of (0S - description):

@push subst__v;
objectloop (subst__v ofclass Object) if ({-bind-variable
give subst__v workflag2; else give subst__v “workflag?2;
WriteListOfMarkedObjects (ENGLISH_BIT+CFIRSTART_BIT) ;
@pull subst__v; -).

list of (0S - description):

@push subst__v;
objectloop (subst__v ofclass Object) if ({-bind-variable
give subst__v workflag2; else give subst__v “workflag?2;
WriteListOfMarkedObjects (ENGLISH_BIT+NOARTICLE_BIT);
@pull subst__v; -).

the list of (0S - description):

@push subst__v;
objectloop (subst__v ofclass Object) if ({-bind-variable
give subst__v workflag2; else give subst__v "“workflag?2;
WriteListOfMarkedObjects (ENGLISH_BIT+DEFART_BIT);
@pull subst__v; -).

The list of (0S - description):

@push subst__v;
objectloop (subst__v ofclass Object) if ({-bind-variable
give subst__v workflag2; else give subst__v “workflag2;

:0SH)

:0SH)

:0SH)

:08H)

:08H)

WriteListOfMarkedObjects (ENGLISH_BIT+DEFART_BIT+CFIRSTART_BIT);

@pull subst__v; -).

is-are a list of (0S - description):

@push subst__v;
objectloop (subst__v ofclass Object) if ({-bind-variable
give subst__v workflag2; else give subst__v “workflag2;
WriteListOfMarkedObjects (ENGLISH_BIT+ISARE_BIT);
@pull subst__v; -).

is-are list of (0S - description):

:08}H)
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(- @push subst__v;
objectloop (subst__v ofclass Object) if ({-bind-variable:0S})
give subst__v workflag2; else give subst__v “workflag?2;
WriteListOfMarkedObjects (ENGLISH_BIT+ISARE_BIT+NOARTICLE_BIT);
@pull subst__v; -).
To say is-are the list of (0S - description):
(- @push subst__v;
objectloop (subst__v ofclass Object) if ({-bind-variable:0S})
give subst__v workflag2; else give subst__v “workflag2;
WriteListOfMarkedObjects (ENGLISH_BIT+DEFART_BIT+ISARE_BIT);
@pull subst__v; -).
To say a list of (0S - description) including contents:
(- @push subst__v;
objectloop (subst__v ofclass Object) if ({-bind-variable:0S})
give subst__v workflag2; else give subst__v “workflag2;
WriteListOfMarkedObjects (ENGLISH_BIT+RECURSE_BIT+PARTINV_BIT+
TERSE_BIT+CONCEAL_BIT);
@pull subst__v; -).

§14. Grouping in the list-writer. See the specifications of list_together and c_style in the DM4,
which are still broadly accurate.

Section SR5/1/10 - Saying - Group in and omit from lists

To group (0S - description) together
(documented at ph_group):
(- @push subst__v;
objectloop (subst__v provides list_together) if ({-bind-variable:0S})
subst__v.list_together = {-list-together};
@pull subst__v; -).
To group (0S - description) together giving articles:
(- @push subst__v;
objectloop (subst__v provides list_together) if ({-bind-variable:0S})
subst__v.list_together = {-articled-list-together};
@pull subst__v; -).
To group (0S - description) together as (T - text):
(- @push subst__v;
objectloop (subst__v provides list_together) if ({-bind-variable:0S})
subst__v.list_together = {T};
@pull subst__v; -).
To omit contents in listing
(documented at ph_omit):
(- c_style = c_style &~ (RECURSE_BIT+FULLINV_BIT+PARTINV_BIT); -).
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§15. Lists written but not by the list-writer. These are lists in the sense of the “list of” kind of value
constructor, and they might contain any values, not just objects. They’re printed by code in “Lists.i6t”.

Section SR5/1/11 - Saying - Lists of values

To say (L - a list of values) in brace notation
(documented at ph_saylv):
(- LIST_OF_TY_Say({-pointer-to:L}, 1); -).

To say (L - a list of objects) with definite articles:
(- LIST_OF_TY_Say({-pointer-to:L}, 2); -).

To say (L - a list of objects) with indefinite articles:
(- LIST_OF_TY_Say({-pointer-to:L}, 3); -).

§16. Filtering in the list-writer. Something of a last resort, which is intentionally not documented.
It’s needed by the Standard Rules to tidy up an implementation and avoid I6, but is not an ideal trick and
may be dropped in later builds. Recursion occurs when the list-writer descends to the contents of, or items
supported by, something it lists. Here we can restrict to just those contents, or supportees, matching a
description D.

Section SR5/1/12 - Saying - Filtering contents - Unindexed

To filter list recursion to (D - description):
(- list_filter_routine = {D}; -).

To unfilter list recursion:
(- list_filter_routine = 0; -).
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§17. Values and data structures. To begin with, counting the number of items matching a description.

Section SR5/2/1 - Values and data structures - Counting

To decide which number is number of (S - description)
(documented at ph_numof):
(- {-number-of:8} -).

To decide which number is number of (S - domain-description)
(documented at ph_numof):
(- {-number-of:S} -).

§18. There are eight arithmetic operations, internally numbered 0 to 7, and given verbal forms below.
These are handled unusually in the type-checker because they need to be more polymorphic than most
phrases: Inform uses dimension-checking to determine the kind of value resulting. (Thus a height times a
number is another height, and so on.)

The totalling code (10) is not structly to do with arithmetic in the same way, but it’s needed to flag the
phrase for the Inform typechecker’s special attention.

Section SR5/2/2 - Values and data structures - Arithmetic

To decide which number is (X - number) + (Y - number)
(arithmetic operation 0)
(documented at ph_plus): (- ({X}+{Y}) -).

To decide which number is (X - number) - (Y - number)
(arithmetic operation 1):
- ({X3-{vH .

To decide which number is (X - number) * (Y - number)
(arithmetic operation 2):
(- ({X}*{Y}{-rescale-times}) -).

To decide which number is (X - number) / (Y - number)
(arithmetic operation 3):
(- (IntegerDivide ({X}{-rescale-divide},{Y})) -).

To decide which number is (X - number) plus (Y - number)
(arithmetic operation 0):
(- {3+ ).

To decide which number is (X - number) minus (Y - number)
(arithmetic operation 1):
- {X3-{vH ).

To decide which number is (X - number) times (Y - number)
(arithmetic operation 2):
(- ({X}*{Y}{-rescale-times}) -).

To decide which number is (X - number) multiplied by (Y - number)
(arithmetic operation 2):
(- ({X}*{Y}{-rescale-times}) -).

To decide which number is (X - number) divided by (Y - number)
(arithmetic operation 3):
(- (IntegerDivide ({X}{-rescale-divide},{Y})) -).

To decide which number is remainder after dividing (X - number)
by (Y - number)
(arithmetic operation 4):
(- (IntegerRemainder ({X},{Y})) -).

To decide which number is (X - number) to the nearest (Y - number)
(arithmetic operation 5):
(- (RoundOffTime ({X},{Y})) -).
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To decide which number is the square root of (X - number)
(arithmetic operation 6):
(- (SquareRoot ({X}{-rescale-root})) -).
To decide which number is the cube root of (X - number)
(arithmetic operation 7):
(- (CubeRoot ({X}{-rescale-cuberootl})) -).
To decide which number is total (p - property) of (S - description)
(arithmetic operation 11)
(documented at ph_total):
(- {-total-of:S} -).

§19. The following exists only to convert a condition to a value, and is needed because I7 does not silently
cast from one to the other in the way that C would.

Section SR5/2/3 - Values and data structures - Truth states

To decide what truth state is whether or not (C - condition)
(documented at ph_wornot) :

(- ({cH ).

§20. Random numbers and random items chosen from sets of objects matching a given description (“a
random closed door”).

Section SR5/2/4 - Values and data structures - Randomness

To decide which object is a/-- random (S - description)
(documented at ph_randobj):
(- {-random-of:S} -).

To decide which number is a random number from (N - number) to (M - number)
(documented at ph_random) :
(- (GenerateRandomNumber ({N}, {M})) -).

To decide which number is a random number between (N - number) and (M - number):
(- (GenerateRandomNumber ({N}, {M})) -).

To decide whether a random chance of (N - number) in (M - number) succeeds:
(- (GenerateRandomNumber (1, {M}) <= {N}) -).

To seed the random-number generator with (N - number):
(- VM_Seed_RNG({N}); -).

To decide which value is a/-- random (S - domain-description)
(amended kind of value 1):
(- {-random-of:S} -).

§21. The “now” phrase is somewhat unclassifiable, and though it doesn’t quite belong here, it doesn’t quite
belong anywhere else either:

Section SR5/2/5 - Values and data structures - Changing stored values

To now (cn - now-condition)
(documented at ph_now):

(= {cn} ).
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§22. Assignment is probably the most difficult thing the type-checker has to cope with, since “let” has
to work when applied to both unknown names (it creates a new variable) and existing ones (kind of value
permitting). Moreover, the assignment itself works differently depending on whether the values are pointers
to blocks of data on the heap, needing a deep destruction and a deep copy, or are simple values, so that one
can simply overwrite the other. All of this makes the “To let” section here only slightly shorter than John
Galsworthy’s Forsyte novel of the same name:

To let (t - nonexisting variable) be (u - word value)
(assignment operation)
(documented at ph_let):
(- {t} = {uk; ).
To let (t - nonexisting variable) be (u - pointer value)
(assignment operation):
(- {-pointer-to:t}={-allocate-storage-for:u};BlkValueCopy({-pointer-to:t},{-pointer-to:u}); -).
To let (t - nonexisting variable) be (u - kind of word value)
(assignment operation):
(- {t} = {-default-value-for:u}; -).
To let (t - nonexisting variable) be (u - kind of pointer value)
(assignment operation):
(- {-pointer-to:t} = {-allocate-storage-for:u}; -).
To let (t - existing variable) be (u - assignable-value)
(assignment operation):
(- {-assignment}; -).

§23. These are not strictly speaking assignments; the value placed in t is found by solving the equation Q.
This does require special typechecking, but of a different kind to that requested by “(assignment operation)”.

To let (t - existing variable) be given by (Q - equation-name):
(- {-solve-equation}; -).

To let (t - nonexisting variable) be given by (Q - equation-name):
(- {-solve-equation}; -).

§24. There are five sorts of storage in I7 at present: local variables (i.e., “let” and “called” variables,
together with parameters in “To...” preambles), global variables, table entries, property values and list
entries. Objects are not a form of storage in this sense. The reason we handle “change O to X” specially
where O is an object is that it’s legal to “change O to open” if O is a container or door, or to “change O to
20kg” if O has a weight, for instance. The meaning then is to do with the transference of a property, not
an assignment. This requires careful disambiguation, since O may be, e.g., a global variable whose kind of
value is “object”.

To change (p - property-value) to (w - assignable-value)
(assignment operation)
(documented at ph_changev):
(- {-assignment}; -).

To change (gv - global variable) to (w - assignable-value)
(assignment operation)
(documented at ph_change):
(- {-assignment}; -).

To change (tr - table-reference) to (w - assignable-value)
(assignment operation):
(- {-assignment}; -).

To change (le - list-entry) to (w - assignable-value)
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(assignment operation):

(- {-assignment}; -).
To change (o - object) to (p - property)

(assignment operation)

(documented at ph_changep):

(- SetEitherOrProperty({o}, {p}, false, {-adjective-definition:p}); -).
To change (o - object) to (w - value)

(assignment operation):

(- WriteValueProperty({o},{-convert-adjectival-constants:w},{w}); -).
To change (lv - existing variable) to (w - assignable-value)

(assignment operation):

(- {-assignment}; -).

§25. Incrementing and decrementing. It is not explicit in the following definitions that Inform should
typecheck that the values held by these storage objects can be incremented or decremented (as a room, say,
cannot, but a number or a height can): Inform nevertheless contains code which does this. Special cases in
the type-checker are gradually moving into instructions in phrase preambles, but these haven’t done so yet.

Section SR5/2/6 - Values and data structures - Increase and decrease

To increase/increment (p - property-value) by (w - value)
(documented at ph_increase):
(- Write{p}{-delete},{p}+{w}); -).

To increase/increment (gv - global variable) by (w - value):
(- {gv} = {gv} + {w}; ).

To increase/increment (lv - existing variable) by (w - value):
(- {1v} = {1v} + {w}; -).

To increase/increment (tr - table-reference) by (w - value):
(- {tr}{-delete},2,{w}); -).

To decrease/decrement (p - property-value) by (w - value):
(- Write{p}{-delete},{p}-{w}); -).

To decrease/decrement (gv - global variable) by (w - value):
(- {gv} = {gv} - {w}; -).

To decrease/decrement (lv - existing variable) by (w - value):
(- {1v} = {1v} - {w}; ).

To decrease/decrement (tr - table-reference) by (w - value):

(- {tr}{-delete},3,{w}); -).
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§26. Tables. And off we go into the world of tables, the code for which is all in “Tables.i6t”. Note that
changing a table entry is not here: it’s above, with the phrases for changing other storage objects.

Section SR5/2/8 - Values and data structures - Tables

To decide which number is number of rows in/from (T - table-name)
(documented at ph_numrows) :
(- TableRows({T}) -).
To decide which number is number of blank rows in/from (T - table-name)
(documented at ph_numblank):
(- TableBlankRows({T}) -).
To decide which number is number of filled rows in/from (T - table-name):
(- TableFilledRows({T}) -).
To decide if there is (TR - table-reference)
(documented at ph_thereis):
(- (Exists{-do-not-dereference:TR}) -).
To decide if there is no (TR - table-reference):
(- (Exists{-do-not-dereference:TR} == false) -).
To delete (tr - table-reference)
(documented at ph_blankout):
(- {tr}{-delete},4); -).
To blank out the whole row
(documented at ph_blankout):
(- {-require-ctvs}TableBlankOutRow(ct_0, ct_1); -).
To choose a/the/-- row (N - number) in/from (T - table-name)
(documented at ph_chooserow) :
(- {-require-ctvs}ct_0 = {T}; ct_1 = {N}; -).
To choose a/the/-- row with (TC - table-column) of (w - value) in/from (T - table-name):
(- {-require-ctvs}ct_0 = {T}; ct_1 = TableRowCorr(ct_0, {TC}, {w}); -).
To choose a/the/-- blank row in/from (T - table-name):
(- {-require-ctvs}ct_0 = {T}; ct_1 = TableBlankRow(ct_0); -).
To choose a/the/-- random row in/from (T - table-name):
(- {-require-ctvs}ct_0 = {T}; ct_1 = TableRandomRow(ct_0); -).

§27. Sorting.

Section SR5/2/9 - Values and data structures - Sorting tables

To sort (T - table-name) in random order
(documented at ph_sort):
(- TableShuffle({T}); -).
To sort (T - table-name) in (TC - table-column) order:
(- TableSort({T}, {TC}, 1); -).
To sort (T - table-name) in reverse (TC - table-column) order:
(- TableSort({T}, {TC}, -1); -).
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628. Indexed text. Asrepetitive as the following is, it’s much simpler and less prone to possible namespace
trouble if we don’t define kinds of value for the different structural levels of text (character, word, punctuated
word, etc.).

Section SR5/2/10 - Values and data structures - Indexed text

To

To

To

To

To

To

To

To

To

To

To

To

To

To

To

To

To

To

decide what number is the number of characters in (txb - indexed text)

(documented at ph_numofc):

(- IT_BlobAccess({-pointer-to:txb}, CHR_BLOB) -).
decide what indexed text is character number (N - a number) in (txb - indexed text):

(- IT_GetBlob({-pointer-to-new:INDEXED_TEXT_TY}, {-pointer-to:txb}, {N}, CHR_BLOB) -).
replace character number (N - a number) in (txb - indexed text)

with (rtxb - indexed text):

(- IT_ReplaceBlob(CHR_BLOB, {-pointer-to:txb}, {N}, {-pointer-to:rtxbl}); -).

decide what number is the number of words in (txb - indexed text):

(- IT_BlobAccess({-pointer-to:txb}, WORD_BLOB) -).
decide what indexed text is word number (N - a number) in (txb - indexed text):

(- IT_GetBlob({-pointer-to-new:INDEXED_TEXT_TY}, {-pointer-to:txb}, {N}, WORD_BLOB) -).
replace word number (N - a number) in (txb - indexed text)

with (rtxb - indexed text):

(- IT_ReplaceBlob(WORD_BLOB, {-pointer-to:txb}, {N}, {-pointer-to:rtxb}); -).

decide what number is the number of punctuated words in (txb - indexed text):
(- IT_BlobAccess({-pointer-to:txb}, PWORD_BLOB) -).
decide what indexed text is punctuated word number (N - a number) in (txb - indexed text):
(- IT_GetBlob({-pointer-to-new:INDEXED_TEXT_TY}, {-pointer-to:txb}, {N}, PWORD_BLOB) -).
replace punctuated word number (N - a number) in (txb - indexed text)
with (rtxb - indexed text):
(- IT_ReplaceBlob(PWORD_BLOB, {-pointer-to:txb}, {N}, {-pointer-to:rtxb}); -).

decide what number is the number of unpunctuated words in (txb - indexed text):
(- IT_BlobAccess({-pointer-to:txb}, UWORD_BLOB) -).
decide what indexed text is unpunctuated word number (N - a number) in (txb - indexed text):
(- IT_GetBlob({-pointer-to-new:INDEXED_TEXT_TY}, {-pointer-to:txb}, {N}, UWORD_BLOB) -).
replace unpunctuated word number (N - a number) in (txb - indexed text)
with (rtxb - indexed text):
(- IT_ReplaceBlob(UWORD_BLOB, {-pointer-to:txb}, {N}, {-pointer-to:rtxbl}); -).

decide what number is the number of lines in (txb - indexed text):
(- IT_BlobAccess({-pointer-to:txb}, LINE_BLOB) -).
decide what indexed text is line number (N - a number) in (txb - indexed text):
(- IT_GetBlob({-pointer-to-new:INDEXED_TEXT_TY}, {-pointer-to:txb}, {N}, LINE_BLOB) -).
replace line number (N - a number) in (txb - indexed text) with (rtxb - indexed text):
(- IT_ReplaceBlob(LINE_BLOB, {-pointer-to:txb}, {N}, {-pointer-to:rtxb}); -).

decide what number is the number of paragraphs in (txb - indexed text):
(- IT_BlobAccess({-pointer-to:txb}, PARA_BLOB) -).
decide what indexed text is paragraph number (N - a number) in (txb - indexed text):
(- IT_GetBlob({-pointer-to-new:INDEXED_TEXT_TY}, {-pointer-to:txb}, {N}, PARA_BLOB) -).
replace paragraph number (N - a number) in (txb - indexed text) with (rtxb - indexed text):
(- IT_ReplaceBlob(PARA_BLOB, {-pointer-to:txb}, {N}, {-pointer-to:rtxb}); -).
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§29. Matching text. A common matching engine is used for matching plain text...

Section SR5/2/11 - Values and data structures - Matching text

To decide if (txb - indexed text) exactly matches the text (ftxb - indexed text),

case insensitively

(documented at ph_exactm):

(- IT_Replace_RE(CHR_BLOB,{-pointer-to:txb},{-pointer-to:ftxb},0,{phrase options},1) -).
To decide if (txb - indexed text) matches the text (ftxb - indexed text),

case insensitively:

(- IT_Replace_RE(CHR_BLOB,{-pointer-to:txb},{-pointer-to:ftxb},0,{phrase options}) -).
To decide what number is number of times (txb - indexed text) matches the text

(ftxb - indexed text), case insensitively:

(- IT_Replace_RE(CHR_BLOB,{-pointer-to:txb},{-pointer-to:ftxb},1,{phrase options}) -).

§30. ...and for regular expressions, though here we also have access to the exact text which matched (not
interesting in the plain text case since it’s the same as the search text, up to case at least), and the values
of matched subexpressions (which the plain text case doesn’t have).

To decide if (txb - indexed text) exactly matches the regular expression (ftxb - indexed text),

case insensitively

(documented at ph_regexp):

(- IT_Replace_RE(REGEXP_BLOB,{-pointer-to:txb},{-pointer-to:ftxb},0,{phrase options},1) -).
To decide if (txb - indexed text) matches the regular expression (ftxb - indexed text),

case insensitively:

(- IT_Replace_RE(REGEXP_BLOB,{-pointer-to:txb},{-pointer-to:ftxb},0,{phrase options}) -).
To decide what number is number of times (txb - indexed text) matches the regular expression

(ftxb - indexed text),case insensitively:

(- IT_Replace_RE(REGEXP_BLOB,{-pointer-to:txb},{-pointer-to:ftxb},1,{phrase options}) -).
To decide what indexed text is text matching regular expression:

(- IT_RE_GetMatchVar ({-pointer-to-new:INDEXED_TEXT_TY}, 0) -).
To decide what indexed text is text matching subexpression (N - a number):

(- IT_RE_GetMatchVar({-pointer-to-new:INDEXED_TEXT_TY}, {N}) -).

§31. Replacing text. The same engine, in “RegExp.i6t”, handles replacement.

Section SR5/2/12 - Values and data structures - Replacing text

To replace the text (ftxb - indexed text) in (txb - indexed text) with (rtxb - indexed text),
case insensitively
(documented at ph_replace):
(- IT_Replace_RE(REGEXP_BLOB, {-pointer-to:txb}, {-pointer-to:ftxb},
{-pointer-to:rtxb}, {phrase options}); -).
To replace the regular expression (ftxb - indexed text) in (txb - indexed text) with
(rtxb - indexed text), case insensitively:
(- IT_Replace_RE(REGEXP_BLOB, {-pointer-to:txb}, {-pointer-to:ftxb},
{-pointer-to:rtxb}, {phrase optionsl}); -).
To replace the word (ftxb - indexed text) in (txb - indexed text) with
(rtxb - indexed text):
(- IT_ReplaceText(WORD_BLOB, {-pointer-to:txb}, {-pointer-to:ftxb}, {-pointer-to:rtxbl}); -).
To replace the punctuated word (ftxb - indexed text) in (txb - indexed text)
with (rtxb - indexed text):
(- IT_ReplaceText(PWORD_BLOB, {-pointer-to:txb}, {-pointer-to:ftxb}, {-pointer-to:rtxb}); -).
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§32. Casing of text.

Section SR5/2/13 - Values and data structures - Casing of text

To decide what indexed text is (txb - indexed text) in lower case

(documented at ph_casing):

(- IT_CharactersToCase({-pointer-to-new:INDEXED_TEXT_TY}, {-pointer-to:txb}, 0) -).
To decide what indexed text is (txb - indexed text) in upper case:

(- IT_CharactersToCase({-pointer-to-new:INDEXED_TEXT_TY}, {-pointer-to:txb}, 1) -).
To decide what indexed text is (txb - indexed text) in title case:

(- IT_CharactersToCase({-pointer-to-new:INDEXED_TEXT_TY}, {-pointer-to:txb}, 2) -).
To decide what indexed text is (txb - indexed text) in sentence case:

(- IT_CharactersToCase({-pointer-to-new:INDEXED_TEXT_TY}, {-pointer-to:txb}, 3) -).
To decide if (txb - indexed text) is in lower case:

(- IT_CharactersOfCase({-pointer-to:txb}, 0) -).
To decide if (txb - indexed text) is in upper case:

(- IT_CharactersOfCase({-pointer-to:txb}, 1) -).

633. Lists. The following are all for adding and removing values to dynamic lists:

Section SR5/2/14 - Values and data structures - Lists

To add (N - value = kov reference 1) to (L - list of values = list of kov marker 1),
if absent
(documented at ph_addlist):
(- LIST_OF_TY_InsertItem({-pointer-to:L}, {N}, 0, 0, {phrase options}); -).
To add (N - value = kov reference 1) at entry (E - number) in
(L - list of values = list of kov marker 1), if absent:
(- LIST_OF_TY_InsertItem({-pointer-to:L}, {N}, 1, {E}, {phrase options}); -).
To add (LX - list of values = list of kov reference 1) to
(L - 1list of values = list of kov marker 1), if absent:
(- LIST_OF_TY_AppendList({-pointer-to:L}, {-pointer-to:LX}, 0, O, {phrase options}); -).
To add (LX - list of values = list of kov reference 1) at entry (E - number)
in (L - list of values = list of kov marker 1):
(- LIST_OF_TY_AppendList({-pointer-to:L}, {-pointer-to:LX}, 1, {E}, 0); -).
To remove (N - value = kov reference 1) from (L - list of values = list of kov marker 1),
if present
(documented at ph_remlist):
(- LIST_OF_TY_RemoveValue({-pointer-to:L}, {N}, {phrase options}); -).
To remove (N - list of values = list of kov reference 1) from
(L - list of values = list of kov marker 1), if present:
(- LIST_OF_TY_Remove_List({-pointer-to:L}, {-pointer-to:N}, {phrase options}); -).
To remove entry (N - number) from (L - list of values), if present:
(- LIST_OF_TY_RemoveItemRange ({-pointer-to:L}, {N}, {N}, {phrase options}); -).
To remove entries (N - number) to (N2 - number) from (L - list of values), if present:
(- LIST_OF_TY_RemovelItemRange({-pointer-to:L}, {N}, {N2}, {phrase options}); -).

17
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634. Searching a list is implemented in a somewhat crude way at present, and the following syntax may
later be replaced with a suitable verb “to be listed in”, so that there’s no need to imitate.

To decide if (N - value = kov reference 1) is listed in
(L - list of values = list of kov marker 1)
(documented at ph_islistedin):
(- (LIST_OF_TY_FindItem({-pointer-to:L}, {N})) -).
To decide if (N - value = kov reference 1) is not listed in
(L - 1list of values = list of kov marker 1):
(- (LIST_OF_TY_FindItem({-pointer-to:L}, {N}) == false) -).

§35. The following are casts to and from other data types or objects. Lists are not the only I7 way to hold
list-like data, because sometimes the memory requirements for dynamic lists are beyond what the virtual
machine can sustain.

(a) A description is a representation of a set of objects by means of a predicate (e.g., “open unlocked doors”),
and it converts into a list of current members (in creation order), but there’s no reverse process.

(b) The multiple object list is a data structure used in the parser when processing commands like TAKE
ALL.

To decide what list of objects is the list of (D - description)
(documented at ph_listd):
(- LIST_OF_TY_Desc({-pointer-to-new:LIST_OF_TY}, {D}) -).
To decide what list of values is the list of (D - domain-description)
(amended kind of value 0):
(- LIST_OF_TY_Desc({-pointer-to-new:LIST_OF_TY}, {D}, {-domain-kov:D}) -).
To decide what list of objects is the multiple object list
(documented at ph_mobjl):
(- LIST_OF_TY_Mol({-pointer-to-new:LIST_OF_TY}) -).
To alter the multiple object list to (L - list of objects):
(- LIST_OF_TY_Set_Mol({-pointer-to:L}); -).

§36. Determining and setting the length:

Section SR5/2/15 - Values and data structures - Length of lists

To decide what number is the number of entries in/of (L - a list of values)
(documented at ph_numel):
(- LIST_OF_TY_GetLength({-pointer-to:L}) -).

To truncate (L - a list of values) to (N - a number) entries
(documented at ph_truncate):
(- LIST_OF_TY_SetLength({-pointer-to:L}, {N}, -1, 1); -).

To truncate (L - a list of values) to the first (N - a number) entries:
(- LIST_OF_TY_SetLength({-pointer-to:L}, {N}, -1, 1); -).

To truncate (L - a list of values) to the last (N - a number) entries:
(- LIST_OF_TY_SetLength({-pointer-to:L}, {N}, -1, -1); -).

To extend (L - a list of values) to (N - a number) entries:
(- LIST_OF_TY_SetLength({-pointer-to:L}, {N}, 1); -).

To change (L - a list of values) to have (N - a number) entries:
(- LIST_OF_TY_SetLength({-pointer-to:L}, {N}, 0); -).
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637. Easy but useful list operations:

Section SR5/2/16 - Values and data structures - Reversing and rotating lists

To reverse (L - a list of values)

(documented at ph_revl):

(- LIST_OF_TY_Reverse({-pointer-to:L}); -).
To rotate (L - a list of values)

(documented at ph_rotl):

(- LIST_