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When we create a tool for software verification or some kind of testing as a result of software science, we
often create a CUI (Character User Interface) program at first. In order to spread the tool to other users
after its publication, the tool is distributed, but in many cases, it is difficult to test it immediately because
it requires users to install multiple dependent libraries and to prepare the execution environment. One
way to improve this is to implement a WUI (Web User Interface) and make the program available on the
web. However, every time we try to implement a special WUI, it takes a lot of time and effort to develop.
In this study, we developed a framework for implementing WUI specialized for CUI programs, WebCUI,
using Nuxt.js, and showed that WUI for CUI programs can be easily implemented using this framework.
As applications, we show WUTIs for a railway inquery system, SOL: a confluence and termination checker of
second-order rewriting system, and an interactive reduction environment for the polymorphic A-calculus.
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<?php

// HTML O O0OD0O0
header (’Access-Control-Allow-Origin: *’);

// $_POST[OOO]OwWwiIOOOOOOOOOOOOOO

$from = $_POST[’from’];
$to $_POST[’to’];
$time = $_POST[’time’];

// execOODO CUIOOODO route OODO
// 0000000 $output OO0
exec("./route $from $to $time", $output);

// OO$output 0O D00 WebAPI OO OOODO

for ($i=0; $i<count($output); $i++) {
echo $output[$i] . ’<br>’;

}

7>

5 OO0

WebCUIOOOOOO WUIDDDOOOOO



Document

ABOUT
Route

BRECBUERET DL, TOEBERRLET.
STATIONS

03 000o0oooooooo

5.1 000000000

gbobooooboooobooooobooooo
O0.vweldOOOOOOOOODOOOOOOOOO
gbooooobooooooooboooobaoo
oboooogo.wedboooooooooooo 3
goboobooooooooboobobbooooo
gbooooooboocobooboo.webOOOonoOoOoOQ
HTMLOOOODOO

5.2 HTTPOUOOOOODODO
0000000000 OHTTPO POSTOOODO
OO0 WebAPIOOOOOOPOSTOOOOODODO
0000000 WebOOOOODDOODOOOOODO
OHTTPOOOODOOOOOOODDO

5.3 J0D0OO0O0O0OOOoOoooOooon
uboooobooboobooobobooboobooo
goooooooobooboooooooobobooo
gobooouooooooboocooobooooobooboooo
0000000000O00o0ooooonO webODO
ooboooooooooboo

5.4 OU0O0O0OOOOCOO
ooooooooooooooooooobooobo
oooO0oooooOO0OOoOoODO0Ob0000000Web
obooobooooooOoboooooboooboDooon
obob.«xt000000000OO0O0DOO0O0

5.5 UOOOOOoOoOd
goooobooobooobooboooooboooon
goooooooooooooooboooooooa
goooooboooobooo
000000oo0o00ooO0o culoooooooo

gbooooodoboooooobooooobooo
gbOoooooooooboooooboooboboooo
boodboooodoobooboooobooboobooon
WebCUIOODOOOOOOOOOOODOOOOODO
gooooooooooooooooooooooo
obobooooobobooobooboooOoooboon
oooooooooooood

5.6 0O

WebCUIOOOOOOOOODOOOOOOOODOO
goobooooooooooobooooboooboaa
goooooboooooobooooboobooooooo
000o0o0ooOoo0s${...;}000o0oooooo
O0O0¢${pi} = 3.14150 000000000000
O00000000¢${pi} 0 3.14150000000

6 UoOodo

WebCUIOOOOOOOODOOOOOOOOOO
ooboooog

6.1 JO00O0OOOOOO
uboboooobbol1boobo0oboooobooo
goboooboO0ogs.ebO0O0O0OOODOOOODOO
gobooooboooooooooo

6.2 OOOOOOO
ooooooooooooooooooobobo
gobooooooooooooooooboobooo
goooooooooobooooooooooobooo
gbobooooooboobooooocbooboooo
ooo

6.3 J0OO0OODOOO

ooooooooooboobooooooooooo
oooooooooooogoooooooobobooodg
goooooooboooboooooobooo
oodo00o0o0odbOO0oOo0oooboooboooog
goooo+, -, =, /00D00O0O0ODOOOOCOOOO
000b0b00ob0bO0ol0O plus, minus, times,
divide O OOO0D0OOOODO



6.4 000000O00OOO
ooo0O0o0o0ooooOo0ooooOooooooooo
oobooooooooboooooooooooooo
gobooooooooooobooboooobsboono
U000 Japan U Jamaica 0O OO OOO0OOO0OOO

6.5 OU0O0OOO0OO
obooooooboboooooboocboOoooo
gooooooon

6.6 UOOOOOOO
ooooooooooooboobooooooooooo
gooooooo

6.7 U0ODOOOO
ooooooooooooooooooooboo
gooooooooooooooobooboooooo
goooooboooooooooooocobooboooo
goooooobooobogo

7 WebCUIOOO
WebCUIOOOOOOOOOOOOOOO

/assets

| -- config.js

| -- document.js
| -- examples.js
| -- params.js

| -- toolbar.js
¢-- variables. js
/components
|-- /documents
| | -- doc.vue
| f-— L.
|-- 0000

3

/layouts

|-- default.vue
-- error.vue
/pages

¢-- index.vue
/static

| -- favicon.ico

| -- logo_icon.png
| -- logo_text.png
‘-- style.css
/store

-- index. js

udooooooooobooooooooooboo
ooboooooooobooooooobooooooo

7.1 config.js
WebODOOOOOOOOOOOODOOOOOO
O00000o0o0o0o0oooooOoooooooo

export const config = {
// Wweb OOODOOOOODOODO
name: ‘WebCUI Sample‘,

// 00000000000O000000O00000
logo: {

icon: ‘logo_icon.png‘,

text: ‘logo_text.png‘,
1,

// WebAPI DO OOOOOOOOOOOO
baseUrl: ‘http://localhost®,
apiFileName: ‘sample-api.php‘,

// 0000000000

messages: {
// 0000000000 00000O0oOoOO
initialMsg: [{ text: ‘Please refer ...
// 0000000000000 000D00OO
connectionErrorMsg: [{ text: ‘An error ..

<3,

.4,

// 00000000000000000O000000000

.01

readErrorMsg: [{ text: ‘An error ..

1,

// 00000000000
consolelLocation: ’top’

name 00000 WebOOOOOOODOOOOOO
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Web OODOOOOODOOOOOCDOO logoOODO
iconU text 0 20000000 00O0ODODO
O/static/000000O0O0DOQOOOOOOOO
O0000icon0O0O0O0DODOD textO0OOOOO
00d2000000000000000004cond
000000000000 0obOoODO0Dtextd
00000000 name 00000 WebOOODOO
oooooobooooooo

consolelocation 0 OO0 OO OOODOOOOO
goboooowulooooooooooooboo
0oo0oOO0o0b0O00OOd top’, ’bottom’, ’left’,
'right> 0000000
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import Usage from °’~/components/
documents/Usage .vue’

export const documents = [
{
title: ‘Usage‘,
body: Usage
}
]

O0000000.vueOOOOO HTMLOOOO
0000 /components/documents/0 0000000
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000000000000000000¢titledOO
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7.3 examples.js
gooboooobooooooooooo

export const examples = [
{
display: ’Untyped Lambda Term’,
examples: [
{
term: ’(Ax.x) y’,
}9
{
term: ’(Ax.Ay.x y) z7,
X
]
1,
{
display: ’Typed Lambda Term’,
examples: [
{
env : ’y:Int’
term: ’(Ax:Int.x) y’,
1,
{
env : ’z:Int->Bool’
term: ’(Ax:Int->Bool.Ay:Int.x y) z

>
>
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7.4 params.js
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export const params = {

env: {
display: ’Typing Environment’,
type: ’text’,
default: °’°’,
size: ’whole’

},

term: {
display: ’Lambda Term’,
type: ’text’,
default: 7,
size: ’whole’,
required: true

000 envd termO WebAPIOOOOOOODO
O000000Odisplay000000O0O0OOOO
ocooooOoooOOooOoOOobooooOOooDOooboDnOn
type 00000000000 DOOCOOOOOODOO
oooooooooobeOObOOOOOODODOODO
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000000000000 0000000OsizeD
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export const toolbar = {

clear: {
icon:
type:

’mdi-delete’,
>runFunction’

5>

history: {



icon: ’mdi-history’,
type: ’drawer’,
component: HistoryDrawer
1,
examples: {
icon: ’mdi-alpha-e-box’,
type: ’drawer’,
component: ExamplesDrawer
1,
files: {
icon: ’mdi-file-multiple’,
type: ’drawer’,
component: FilesDrawer
1,
variables: {
icon: ’mdi-order-alphabetical-
ascending’,
type: ’drawer’,
component: VariablesDrawer
1,
sendReq: {
icon: ’mdi-play’,
type: ’runFunction’,
disabled: true
}

}

goooooooooooboooooooobobo
UobOO000O¢toolbar 0000000

newButton: {
icon: ’mdi-circle’,
type: ’runFunction’

o0o0o0o000o0O000o0ooooooooo
O /pages/index.vue O toolbarEvent 00 0O O
oooa

toolbarEvent (key) {
if (key === ’clear’) {
this.clear ()
} else if (this.toolbar[key]l.type ===
’drawer ’) {
this.openDrawer (key)

} else if (key === ’sendReq’) {
this.sendReq ()
} else if (key === ’newButton’) { // O
g

this.addLine (

{ text: ’newButton was clicked.’ }

)
}
}

7.6 variables.js
O0000¢{...}000000000DO0OOOOO
00oooo0ooooooooooooooo

export const variables = {
K: >(Ax.Ay.x) 7,
S: *(Ax.Ay.Az.x z (y z))’,
I: >(Ax.x)’,
0: >(x.x x) (Ax.x x)’,

}
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O O O /pages/index.vue 00 sendReq O O O O
JavaScript 00000000 OsendReq 00000
3.200000000000 axios 00O WebAPI
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sendReq () {
let vue = this

// 0000000000000000O

axios
.post(this.config.baseUrl + ’/’ +
this.config.apiFileName, this.
request)
.then(function (response) {
// 00000000000000000

// WebAPI 0O OO000O result 00O
let result = response.data

// WebCUI 0 addLine 00 0O0OOO
// 000000 result 000
vue.addLine ([
{ html: result }
iD)
»
.catch(function (err) {
// 0000000000000
// 0000000000000



vue.displayConnectionErrorMsg ()
console.error (err)
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9.1 config.js
Web 0 OO0O0O0OO0O0O0O0O0OO0OOOO
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export const config = {
name: ‘SOL°‘,

logo: {

icon:

1,

‘logo_icon.png°‘,

baseUrl:
apiFileName:

‘http://localhost ¢,
‘sol.php‘,

messages: {

initialMsg: [],

connectionErrorMsg: [{ text: ‘An
error occurred while
communicating with the server.
3,

readErrorMsg: [{ text: ‘An error
occured while reading the file.

1]

¢

¢

1,
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consolelLocation: ’right’

}

baseUrl 000 O00OOOOODO http://localhost
oooOOoOoocoOoOOO0OO000O0ooOoogooooo
OO0 WebOOOOOOOOOOOOOOOODODDO

apiFileName 0 Osol.php DO O OSOLOOOO
ocoooooooooOOoobOOoobOOoboDbDOoboDO
wulooooooooooooooooooooo
00000000000000000000 WebAPI
oooOooooOoOooooooODOOOObOOoO0ooo
OOO0ooobobOO0o0o0booboOb0O00000Osol.phpO
oooooooooo

consoleLocation 0O OOOOOOOOOOO
OO000O00tep’ O’right’ O0O0O00OO0O0ODO
goboowuloobooooobooooobobooo
SsoLO0000o0000ooOooboO00ooooboono
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OO000000000000D0right> 00000
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9.2 params.js

SOLOOO0O0O0OO WebAPIOOOOODOOOOO
oooOoooooosoLooooooooooooo
0000000000 0oo0oooooooooCRrO
SNOOOO 200000000000000000
oo0O00b0OWebOOOOOOOOOOOOOODO
Oo0o00o0oooOooooooooooo wulioo
ooooOOoooOooooooooO0OO00ooooooo
OOWebAPIOOOOOOODOOOOOOOOODO
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O0000000O0O0O00000000 rsO000O0O
Oo0o0o0ooDoo formOOO0OO0OOO0OODDDO
OO0Opro0 3000000000000 O0ODOO
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0000000000000 000O0o0Doo0n file
OO0 500 params.js U0 00O Uparams. js U
ooooooogo

file: {
display: ’File’,

1,

type: ’file’,
target: ’rs’,
default: []1,
size: ’whole’

¢ q

display: ’File body’,
type: ’textarea’,
rows: 18,

default: °’°’,

size: ’whole’

form: {

3,
pr

1,

ip:

}

display: ’Form’,
type: ’select’,
items: [
{
name: ’hs’,
display: ’SOL (.hs)’,

1,
{

name: ’trs’,
display: ’TRS’,
},
{

name: ’haskell’,
display: ’GHC Rules’

1,

default: {
name: ’haskell’,
display: ’GHC Rules’

size: ’half’

o: {
display: ’Check’,
type: ’select’,
items: [
{
name: ’cr’,
display: ’CR’,
},
{
name: ’cr_CBV’,
display: ’CR(CBV)’,
},
{
name: ’snG’,
display: >SN’
},
{
name: ’cri’,
display: ’WCR?’
})
1,
default: {
name: ’cri’,
display: ’WCR’
s
size: ’half’

: {
default: ’0.0.0.0°,
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00OoHTTPOOOOOODODODODODOOOOO
goooooboboboooooboobobbbooooo
WebCUI OO 00O clearConsole 00O ODOOO

index.vue

sendReq () {
let vue = this

this.clearConsole() // OO

axios
.post(this.config.baseUrl + °/° +
this.config.apiFileName, this.
request)
.then(function (response) {
let result = response.data
vue.addLine ([
{ html: result }
D
b
.catch(function (err) {
vue.displayConnectionErrorMsg ()
console.error (err)

b

Files X

ARXIV'20 SCP'18 CONFCOMP'18 ICFP >

l Olneed.hs

l 02lamC.hs

l 03skew.hs

l 03skew_ext.hs

l Applicative_05__Ex3Lists.trs

l Applicative_05__Ex4MaplList.trs
l Applicative_05__Ex5Folding.trs
l Applicative_05__Ex5Sorting.trs

l Applicative_05__Ex6Folding.trs
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array (
’name’ => ’rs’,
’display’ => ’arXiv\’20’,
’dir’ => ’./sol/hor/arXiv20’
),
array (
’name’ => ’rs’,
»display’ => ’SCP\’187,
’dir’ => ’./sol/hor/SCPex’
),
array (
’name’ =>
’display’ =>

‘rs?,
’ConfComp\’18°7,



@ sou < e
< C A FESNTEWEE | solweb.mydnsjp/webcui/sol/
/" soL
0 | Fie
Format Check
SOL (.hs) v SN v
File body
{-# LANGUAGE QuasiQuotes #-} X

-- #5 Remark. The untyped lambda calculus
module Ex where

import TH

import SOL

sigcbn = [signature|
app: Arr(a,b),a->b
lam: (a->b)-> Arr(a,b)
1l

cbn = [rule|

(beta) lam(x.M[x]) @ N =>MIN]
(eta) lam(x.M@x) =>M

1l

- O

©

Q * » @&
DOCUMENT

YES

*kxxxx%% General Schema criterion *¥*xxkxx
Checking function dependency >>0K
Checking type dependency >>Regarded as equivalent: [b S
sArr(a,b)]
Checking (beta) lam(x.M[x])@N => M[N]

(meta M)

[is acc in lam(x.M[x]),N] [is positive in lam(x.M[x])
1 [is acc in M[x]]

(meta N)

[is acc in lam(x.M[x]),N] [is positive in lam(x.M[x])
] [is ace in N] >>True
Checking (eta) lam(x.(M@x)) => M

(meta M)[is acc in x.

(M@x)] [is positive in M@x] [is acc in M] >>True
#SN!

F ok ok ok ok ok ok Signatur\e LR L L]

app : (Arr(a,b),a) -> b

lam : (a -> b) -> Arr(a,b)

ook sk skokok k. Computation Rules *k*kkkx*

(beta) lam(x.M[x])@N => M[N]

(eta) lam(x.(M@x)) => M

YES

05 WebCUIOOOOO SOLO WUI

’dir’ =>
),
array (
’name’ => ’rs’,
’display’ => ’ICFP\’17’,
’dir’ => ’./sol/hor/JEX’
),
array (
’name’ => ’rs’,
’display’ => ’Polymorphic’,
’dir’ => ’./sol/hor/PolySOL’
),
array (
’name’ => ’rs’,
’display’ => ’GHC Rules’,
’dir’ => ’./sol/hor/Haskell’

>./sol/hor/Cops’
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