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Implementing Visualization of Term Rewriting Computation in Standard ML
Nobuo Kawaguchi, Non-member, Toshiki Sakabe, Non-member
and Yasuyoshi Inagaki, Member (School of Engineering, Nagoya University)

Term Rewriting System (TRS) is one of the simplest computation models for functional programming languages.

It can also be used to model term manipulation required in program verification and transformation. In such appli-

cations, an environment for term rewriting with user friendly graphical interface is strongly required for analyzing

structure of terms and rewriting processes. Most TRS interpreters developed so far are text-based ones, and hence

they do not provide sufficient supports for analyzing structure of terms. We have proposed a new idea for a term

visualization based on Graphical User Interfaces(GUI) [11] [12). This paper shows how to realize the idea with the

functional programming language Standard ML(SML). We illustrate the implementation can be easily modified and

extended since the rewriting part and GUI part of the program are clearly separated owing to the module system

of SML.
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Fig. 1. Term Visualization.
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Fig. 2. Computation Visualization.
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Fig. 3 Information Visualization.
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(x HEETT7T— 77 term *)

datatype term = Var of string
| Fun of string * term list

type rule = term * term («  HE
type trs = rule list (* TRS *)
type occurrence = int list (CN: F: )
type redex = occurrence * rule (x 7 v 7R *)
type subst = string * term *x KA
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Fig. 4. MVC structure.

type substs = subst list (L ADY AR ®)
(¢ WLHVERBE: WO 70 7 A% EE *)

type m_strategy = redex list -> redex list
type strategy = redex list -> redex (* & *)
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val reduceRedex :term * redex -> term

val reduceRedexs:term * redex list
-> term

(x TRS, BBt % W CHABBRZ 2B
val rewrite: trs * strategy
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(*» BO= v F 2 7V %477% 9 M match *)
(x 20o0HERAERITEDY,
RvFVITDORBEEB~DORALRET *)
(* val match : term * term * gubsts
-> bool * substs x)
fun match (Var(s),t1,sub: substs)
= (true,(s,tl1)::sub)
| match (Fun(s,t0),Var(x),sub)
= (false,nil)
| match (Fun(s,t0),Fun(t,t2),sub) =

if t = 3 then
let
fun matchSub(nil,nil,sbs) = (true,sbs)
| matchSub(nil,h::t,sbs) = (false,nil)
| matchSub(h::t,nil,sbs) = (false,nil)
| matchSub(h::t,hi::t1,sbs) =
let val (b2,sb2) = match(h,hl,sbs)
in if b2 then matchSub(t,tl,sb2)
else (false,nil)
end
in
matchSub(t0,t2,sbst)
end
else (false,nil);

e vyvF /BBOEH
Fig. 6. Definition of matching function.
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signature TREE =
sig

B¥nC, 16518, PHSF
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structure Figure : FIGURE
datatype tree
Leaf of Figure.object

| Node of (Figure.object

* tree list);
end

Z I TFigure XKD/~ FORKERTAPI 2577 Th
Dobject IIMFM ZHELDORIKE K ¥, Figure.object id
EVa~N (AT Fy) ROREBET 5, HMEKTIE
B4 D/ — FORIKEFigure ¥ BV T3 IR LL Tw
bo

(41-3) EFNERT TERSE®D € 7NV ERE T,
LTOABEOERIEESR TV S,

o trs2sml: TRS # SML & 71 75 LIZER

o Commutative : AR ET < hRIEE (7) 110]

¢ TRSTree : EP S HERNDEFNOLH

e graph_fun : HHORELTHV: IHEO AR K
trs2sml 12 TRS 2 BB ILENTTE 200 —HFn /84 5
T, SMLOSF— v F - FOBETHCTEESIRT
w5, Commutative i TRS 76 TRS ~O #8112 30 ¢
BB (N 0)ETRIEVa—VThb, EELEIO
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%Y. BORDERLERENT -7 DT INEY 21—
VTAT% o BAFIZA T 27 F ¥ TRSTree D— &% ¥,

structure TRSTree :

struct

structure T:TREE = Tree

datatype ftype = CON of sort| DEF of sort
|VAR of sort |TREE

TRSTREE =



type trsdef = (string * sort )list
* (string * ftype ) list

type mlist = (occurence * tredex) list
* (occurence * int) list
(x B LHMBARNOERBI term2tree *)

(* val term2tree : trsdef -> mlist *)
(* -> term -> T.tree x)
fun term2tree (vl,.) (red,m) (Var x) = ...
| term2tree (_,fl) (red,m) (Fun(x,nil))=

end (* struct =)

BMEGEES, ZERLSOVAL, UFy 7 AOHBMERED
HH % B Bterm2tree (L5 2 5 L B4 D/ — N2 0 MK
BERY Ty 2 AL EIIHIEL object TH 5 HFANE
bz, MREROEANIL VHOMBEL MR ROHEE LM
B b L) REBOWEEBRM TR, TERSETIZE
AROERFRIPERINT VD, TOFEFH D
EORBEOERS, ERBOEMERLZLELTRTS 5,

HHROMEIIZE» 5 BEERE ko, FOHENL (&7
T BTG, EFNVERBTIREL,S BENEL B
5B egraph_fun BLUTO LI IIEHEEIN TV A,

val graph_name = ref ["times",'redex"

,"size","depth","width"];

val graph_fun = ref (fn t => [redex_size t
,term_size t,depth t,width t]);

graph_fun 2B A (ref) TER I THEY, FEOEL
VEIOBBERATE 5, SRATHALERESEOHHA
TEZLEEHTEORTH LD, ToBBIZLY, BEL
THBERREBREOETPIEET L LTI L B,

(42 E2—-0OFER Ya-TIIHEOHE, ED
RE, BHROMBIEIEHRSI ATV S,

(42-1) IH, HEOHREL H, dEOREM T,
HMEAZAEEE LTHETATL I AL ZERL
TWwb77 7 ¥DrauTree WH LA 2B * R/ L Tw
Bo B TICHIEAL U 72 A HE ok 3 B B BdravTree D E K & 7R
¥ o drawTree |$ B HiM B $draw0bj,drawCbj & #2455
B Hdrawline T BV TWwa, TOT7 LI XLHN10HK
TTHABTELIEDLSMLABELRERNEEOZ LN
BMTED,

TERSE TR BB 7 O E %17 % 5 B Hdrawobj,
drawline 23 7/ %A F ¥ VISUAL ¥ /-3 A +F 7 Fx TE
F#EINTHY, 777 YDrawlree D/NT A— 5|k o
Twb, EBOKRMERE €Y 2— )L (XDrawTree %) 11K
¥, o OB E Y 2~V ODravTree ~D@EH TH L 1
%, TERSET 2 X Window ~DH#HEH € ¥ 2 — b XVisual
& PostScript SEEx B W/ HE € Y 2~ )V PSVisual H'E
HENTwb, COHEAIZLY, BEANLHEBERKE KR
BEOFEEO7 N T)XAPERIISHEEN TV 5,

(4-2-2) BHROHEKA BHOBEACIL T 7V EHE
Dgraph fun L VB O N BERReIThBRT 7 7107
BA NP 7 F % Graph Widget ICEX DV EHEhTWE, =
DEVa-NVTEFYANERVTREOETHOENE
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(* **ﬁlﬁ%?&@?%ﬂﬂﬁ drawTree *)
type point = int * int
type rect = int * int * int * int
(x o VFHOEHEEE
val Vwid : int
object X ED L MIE T 5 M. WBOWEL FIRETET,
val drawObj : object * point -> int * rect
object LA OHE T A MM, HIEOHMERT,
val drawCObj : object * point -> rect
Z BT o> 70l
val drawline : rect * rect -> unit
mEA, HECE 251K L,
KOW, Kow— b/ — FoBEHEE 28T,
val drawTree : tree * point -> int * rect *)

fun drawTree(Leaf(obj),pt) = drawObj(obj,pt)
| drawTree(Node(obj,tlist),(x,y)) =
let
fun drawTrees(nil,sizes,rl) = (sizes,rl)
| drawTrees(hd::tl,s,rl) =

let

val (ss,rect) = drawTree(hd, (x+s,y+Vwid))
in

drawTrees (tl,s + ss,rect::rl)

end

val (size,rlist) = drawTrees(tlist,0,nil);
fun drawLines p = map (fn x => drawline(p,x));
val rect = drawCDbj(obj, (x+(size div 2),y));
in
(drawLines rect rlist;(size,rect))
end

7 AEOHERHK
Fig. 7. Draw function of tree structure.
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2. RTANLT )y s ENAE, Ky L O P eXene
DAXRY P GLEL,
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Table 1. Execution time of rewriting.

SR | BRAEK | B Ty 15 B
(B P HLBE) (#) | /- F8 | ()
fact(4) 62 15 24 0.2
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ib(9) 1M 73 37.4 0.4
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