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CHAPTER 12 

THE AMBIT/G INTERPRETER AS AN AMBIT/G PROGRAM 

This volume of "A Report on AMBIT/G" describes the AMBIT/G 
interpreter as an AMBIT/G program, which is, in fact, how it is implemented. 
We begin by giving a short verbal description of the interpreter where each 
function of the interpreter is briefly discussed.   The remainder of the volume 
consists of many pages of diagrams which constitute the listing of the inter- 

preter. 

The reader who wants to understand the program (rather than Just look 
at the pretty pictures) is urged to be familiar with the contents of Chapters 3 
and 4 of this report in Volume I.   Although we have attempted to describe com- 
pletely   what the interpreter does, it is the listing of the interpreter which 
can be used as a final reference for obscure issues.   Furthermore, this listing 
contributes to a formal definition of AMBIT/G.   The listing begins with definitions 
of characteristic shapes of built-in nodes used by the interpreter and links used 
by the interpreter. 

A table of contents for the listing is given at the beginning of the 
listing. 

A DESCRIPTION 

The AMBIT/G Interpreter consists of a main program   and ten major 
functions.  In addition, the Interpreter includes calls on functions 'tallJT, 
'tall.Z1 and 'headjT which are used to transmit arguments and results.  The 
listing of the Interpreter does not Include the definitions of these functions. 
Another kind of omission In the listing Is the write calls on bulit-lns 
'read^function* and *write_function' to define the functions of the Interpreter. 

Since Chapter 4 (In Volume 1) described the Interesting actions of the 
Interpreter, we shall only Include here Individual descriptions ef Its ten 
major functions. 



getnode 

This function Is used to get a node off of a free list.   Its first 
argument Is the head node of some free list, and Its second argument Is 
the terminator node for the list.   The result of the function Is a node off of 
the front of the list if there Is one.   Otherwise, 'locate* is used to find a 
node of the appropriate type which Is the result of the function. 

f reellst 

This function is called as a write function with two tail arguments 
and a head argument.   Its first tail argument is the head node of some free 
list, and its second tail argument is the terminator node for the list.   The 
head argument is a list of zero or more nodes of the type corresponding to 
the tail arguments;  the effect of this function is to return this list to the 
free list specified by the tail arguments. 

argllst 

This function is used to prepare a 'tails' argument list or a 'heads' 
argument list for making a call on a user function.   Its first argument is 
a 'diamond' which is the destination of either the 'org' link or 'dest' link 
of the 'linkrep' which represents the user function call about to be made. 
The second argument of 'argllst' is either 'flag def or 'flag undef .  If 
the second argument is 'flag def, this function forms as its result, a list 
of 'pipe' nodes.  The 'value' link of each 'pipe' node points to a user node 
which is the destination of the 'rep' link of the 'noderep' pointed to by the 
corresponding 'diamond' of the list supplied as first argument.   If, however, 
the second argument is 'flag undef, this function forms as its result a 
list of 'pipe' nodes whose 'value' links point to the node 'undef undef. The 
result list then has the same length as the length of the list supplied as first 
argument. 

typellst 

This function is used to prepare a list of 'type' nodes connected by 
'cell's for a read call on either the built-in read^function' or 'write^function' 



Its single argument Is a 'diamond' which is the destination of the 'org' link 
of the 'linkrep' which represents the link being processed.   Its result is 
a list of 'cell's,   where each 'cell' corresponds to a 'diamond' in the(possi- 
bly null) list given as argument.   The 'value' link of each 'cell' points to the 
'type' node corresponding to the type of the destination of the 'rep' link of 
the 'noderep' pointed to by the corresponding 'diamond'. 

vset 

This function is called as a write function to verify or to set (bind) 
a 'rep' link of a 'noderep' pointed to by a 'diamond' in a list of 'diamond's 
hanging off the 'dest' link of a 'linkrep' node.   Its first tail argument is the 
'noderep' in question, and its second tail argument is the 'diamond' in 
question which points to that 'noderep1.   The one head argument is the user 
node to be considered.   If the 'sets' link of the 'noderep' points to the 
'diamond', the 'rep' link of the 'noderep' is set to point at the user node. 
Otherwise, the destination of the 'rep' link is checked to see if it is the 
user node; if not, 'circle proceed* is made to point at 'flag no1. 

Ivset 

This function is called as a write function to apply the 'vset' function 
individually to several sets of arguments which correspond to all heads of a 
read call made on a user function.   Its one tai? argument Is the 'diamond' 
which is the destination of the 'dest' link of the 'linkrep' representing the 
user function call which just occurred.  Its one head argument is the list of 
'pipe's used to transmit the (possibly zero) results of the user function.   If 
the two lists do not have the same number of elements, an error condition occurs. 
The function ends by returning the given 'pipe' list to the 'pipe' free list. 

compile 

This function is called with one argument which is the 'rule' node which 
is to be compiled.  A section in the chapter on the Interpreter (in Vol. I) 

described this function in detail. 



Inltnode 

This function is called by the compiler to Initialize the 'noderep' 
which is its only argument.   If the 'variability' link of the 'noderep' points 
to 'flag fixed', then its 'sets' link is made to point to 'diamond matched'; 
or if the 'variability' link of the 'noderep' points to 'flag dummy', then its 
'sets' link is made to point to 'diamond unmatched'.   Otherwise, an error 
condition occurs. 

inltlist 

This function is called by the compiler to initialize a list of  'noderep's 
connected by 'diamond's.   The 'diamond' which heads such a (possibly empty) 
list is the only argument.   The 'inltnode' function is applied to every 'noderep' 
in the list. 

allmatch 

This function is called by the compiler to check whether all 'nodrep's 
have been matched on a list of 'noderep's connected by 'diamond's.   Its one 
argument is a 'diamond' which heads such a list.   If any 'noderep' in the 
(possibly empty) list has a 'sets' link pointing to 'diamond unmatched' then 
the one result is 'diamond unmatched'; otherwise, it is 'diamond matched'. 



THE LISTING 

The remainder of this volume consists of the listing of the AMBIT/G 
interpreter.   The following is a table of contents of the listing. 

Function 

(definitions) 
interpreter 

getnode 

freelist 

argllst 
typelist 

vset 

Ivset 
compile 

initnode 
initlist 
allmatch 

J,oad?|r Page littet* starttTO fw NMrpb?r 
i - V 6 

1 - 29 U 
30 - 30a 52 

31 - 31 54 

32 - 32b 55 

33 - 33a 58 

34 - 35 60 

36 - 37 62 

101 - 109 64 

110 - 110 73 

111 - 111 74 

112 - 112 75 

*  Note that the loader page titles appear in the uppeiHrfght corher of each 
page. 



rule : 

contents 
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Unkrep : 

flag: 



pipe : 

ill 

rr~"> next 

value 

cell : 

hralue 

ptr : 
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noderep : 

arlability 

circle : o value       ^ 

diamond : 

value 

next ^ 



builtln 

Unk: 

builtin 

Unk 

type : h? 

und«!: 

10 



Start 

K^^v  The Interpreter is 
error     ] attempting to inter- 

J pret a non-rule. 

The interpreter is 
error      j reporting a user- 

detected error. 

11 
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(^\ The interpreter it attempting 
error     ) the rule " ... " whidi is in 

y itate of " ... ••. 

to interpret 
an unknown 

12 
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L.2 
help / 

Ptr 
nextjrule 
 fs, 
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r\ A 
VV     " 

l      «tart     J 

13 
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14 



The interpreter Is attamptlnc 
to resume the Interpretation 
of rule " ... " which is in e 
unknown state of " ... ". 

15 



compüejrule 

compile 

I 
Interpretjrule 

frame a 

frame      ^ 

[proceedV      K 
ok 

7^ 
fcheck_endj 

16 



next_stage 

L frame \ 
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F 
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S-^f begiruesti 

begin_modify 
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begingest 

test 

J\ 
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check end r 

beginjnodify 
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lcheck_end_w) 

18 



typelist 

1 
cell 

"& 

v^ read function 

free 11 st 

Lb. 
cell 
free 

cell 

end 

-^ determine call 

19 



^"M call_user_r 

20 
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( do_link_r j     I   dojwf jr j 

builtln 

write function 

I 
builtln 

name 

i 
UIo_name_r j 

builtln 
locate 

I 
builtln 

load 

( dojtypejr j 

F CH builtln 

raad_function 

OH builtln 

link« 

(dojink'.r) 

P 

OH builtln 

char 

—"H dOLloadj" ) 

p-WcalLbl.r.s; 

21 



call_bi_r_9 

OH buiitm 
add 

I 

^*\ dojiddjr ) 

bulltin 
subtract 

I 

>J^—\ ■~#Vlo_8ubtract-r   ) 

bulltin 
multiply 

I 

•-j—> ""•^ do_fnultlply_r J 

OH u^^) 

f     error    j 
The interpreter hat detected an attempt 

error     )   to execute an undefined reading function. 

22 



tb 

i 
\bijetumjj r •rror 

The inttrprater 
has detactad a 
wrong number of 
tails or heads on 
a read-call on the bulltin "link" 

23 



dojtype_r 

type 

The interpreter has 
detected a wrong 
number of tails or 

I 
I     error     ) 

heads on a read-call on the builtin 
"type". 

24 



10 

dojtj 

(bl-retum_r 1 

I 
The interpreter 
has detected 
wrong number of 
tails or heads on a read-call on the 
builtin "read function". 

a I     error    J 

25 



11 

|do_wf_r 

The Interpreter 
has detected a 
wrong number of 
tails or heads on a read-call 
on the builtin "wrltejunctlon" . 

26 



12 

The Interpreter 
has detected a 
wrong number of 
tails or heads on a read-call 
on the bulltln "name**. 

27 



13 

do link* r 

I 
tt)l_return_r j 

1 
The interpreter has 
detected a wrong 
number of tails or 
heads on a read-call on the 
bulltin "link"'. 

(       ) V      error   J 

28 



*•» 

c .bijretum^ 
The Interpreter has 
detected a wrong 
number of tails or 

error 
) 

heads on a read-call on the 
builtin "char". 

29 



dojocatejr 

►<"   end 

lbl_returnjr (     error     j 
The Interpreter hasi 

detected a wrong 
number of tails or    —   ■—-^ 
heads on a read-call on the 
bulltln "locate". 

30 
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do load r 

15a 

lbl_return r  y 
The Interpreter has/'" 
detected a wrong l      erroi 

number of tails or GD 
heads on a read-call on the 
builtin "load". 

31 



15b 

The interpreter has, 
detected a wrong 
number of tails or 

I       error    j 

heads on a read-call on the 
builtin "add". 

32 



15c 

do_8ubtract r 

I z 
(bij return r 

The Interpreter has 
detected a wrong [     nr a 
number of tails or ) 

heads on a read-call on the 
bulltin "subtract". 

33 



do_inultlply_r 

multiply 

fbl_return_rj 

ISd 

vtet 

sr 

i The Interpreter has 
i 

ietected a wrong ;     error 
number of tails or ^  ) 

heads on a read-call on the 
bulltln "multiply". 

34 



ISe 

lbljreturn_r I 

The interpreter has 
detected a wrong 
number of tails or GD 
heads on a read-call on the 
bulltln "divide". 

35 



15f 

do_«i9njr 

i i 
fbl.returnLj) 

The Interpreter hat 
detected a wrong 
number of tails or 
heads on a read-call on the 
bulltln "sign". 

CD 

36 



16 

bijreturnjr 

.llnk^ J 

t 

frame \         i S———^v The intaipreter has 
Sj-J     ^„^       A detected that the 

*\     error         /frame la Inconaiitent 
V              *S with the data graph. 

1     rule_fal 5 • 

37 
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calluaerr 

arglist arg list 

I 
D 

ptr 
nextjrule 

GD 

38 



18 

user return r 

39 



next_lin kjw 

(    *     ) 

■-^(rule<ii.tucceeda^— ^ 

-«^«»w»«,«   f determinejcaU_w j 

r 

ic 



*^( call_user_w     1 

41 



Icall bi w 

iO rs builtln 
link 

[ 
U 

ndo_llnk_w 

] 
■e-^ 

builtln 
read function 

I 
■e-^ 

builtin 
write function 

I 

do_wf_w j 5 

■e-* 
builtln 
link' 

1 
do link' wj 

lc ^ o . builtin 
char 

f 

;0 

I     error 
The interpreter has detected an 

jattempt to execute an undefined 
'writing function. 

42 



21a 

ibi return wj error 
The Interpreter 

has detected a I 
wrong number oi 
tails or heads on a wrlte-call 
onthebuiltin "link". 

3 

43 



22 

do rf w 

1 
The Interpreter 
has detected   (     error 

a wrong number 
of tails or heads on a write-call 
on the builtin "read_functlon". 

44 



23 

do wf w 

I I 
(bijreturn_w] 

The interpreter has, 
detected a wrong I     error 

number of tails or 
heads on a wrlte-call on the 
builtin "writejunction". 

45 



24 

do link' w 

xz 
link' 

2 

I 
bi return wl 

I 
The Interpreter ./"^ 
has detected a (     error 

wrong number of 
tails or heads on a write-call 
onthebuiltin "link"'. 

46 



25 

do char w 

i 
(bi_return_w) 

I The Interpreter   f 
has detected a   (    e^or 
wrong number of ^—— 
tails or heads on a write-call 
on the builtin "char". 

3 

47 
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[next link w 

48 



27 

call user w 

arglist arglist 

f      start    j 

49 



28 

user return w 

0 free   )    C)  end. ) 

freelist 

ii 

freelist 

^ 

SL 
3 

Jtails ^-—Pleads 

I 
(next link w) 

50 
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J 

rule succeeds 

rule fails 

compiled 

29 

< 
start 

*   H     error      j 

The interpreter has detected 
the "success" exit from a 
rule leads to " ..." , 
which is not a rule. 

< 
start 

^l     error 

The Interpreter has detected 
the "fail" exit from a rule 
leads to " ..." , which 
is not a rule. 

51 
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52 



J 30a 

gct_new_node 

s 

53 
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32 

argllst 

tall! 
y 

talL2 h^VKD 

(EJ   )=K3 - ) 

check end al 
I 

end 

I 

^1    doarg     j 

head 1 

I crT-yg     )Q     ^CTZT^) 

55 



32a 

Vcheck_end_al ) 

56 



32b 

fcheck_end_alj 

57 



33 

typelist 

O o tail_l 

9 
cell 

h 
cell 
end 

check_end_tl 
I 

(Tj-e-K^^        v ""'"^ 

E 

cell 
h 

head 1 

cell cell =£> cell 
end 

(5 
58 



33a 

dotype 

9 ^• 

( ? 
♦           ~^3 — X/ oo cell 

* 

cell —v 

^-JU-, 
i 

i 

i # 

type J 1 u 
cell 
free 

S.    „ 
\ 

getnode —y 

cell 
end 

>/. 
/^ 

[check_end_tl ] 
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60 
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compile 

I checkj8nd_lnit J 
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next Unk inlt 

nextl 
P 

pext pv 3 

chrck_end_lnit 
1 

initlist 

end J 

1 

initnode 

■ *( begin.reducej 

initlist 

—*/ nextJinVJnit 
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(5 check^endjreduce 
^ 

66 
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check end reduce 

I 

e- allmatch 

^^end_complle) 

■  ^1 next link reduce 1 

Q   ^ ^mmatrhed1 

I 
s 

sets I 
J 

"*-H   test_llnkmodeJ 

67 



105 

test Unkmode 

( mode jz 

[ dest J 

I 

l mode 

1 
£ 

f mode V-©- 

2 
/frame \ V ^ V 

compi le_frame'' next_link_red uce 

0-O unmatched 

» »fcomplle_testj 

compile_modify) 

The compilation phase of the Interpreter has 
etected the mode of a link is " ...", which is 

error     >elther "flag frame", "flag test", nor "flag modify". 
68 
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^" —1 compile frame 
\( 1 

G>H J 
-— 

^=—^ - T 

G> ). ^. 

end — ^^ L 

69 
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(5 ehe ck_end_reduce 
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r 
r 

i 

108 

V S  ru 

The compilation phase 
the interpreter 

has detected that a 
rule contains an 
unreachable node. 

71 



109 

enci_compile_l 

rule 

Jrame 

J 

J 

2 
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initnode 

tail  1 

n 

i 
<matched 

I 

sets 

I 

n 

variability 

ret 

<™j 

(error   J »J 
The compilation phase of the interpreter 
has detected that the destination of a 
variability" link is " ... ", which is 

neither "flag fixed" nor "flag dummy". 
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inltlist 

s* s. 

tail_l -+/^*—f7\ 
^y" KJ >«««—^ 
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allmatch 

tall 1 

I 
a     I  O »<f end head_l —^X^atchM        —M      ret        ) 

1 
head 1 

I 

S 

y 
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