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Abstract

In modern programming, it is common for integrated development environments (IDEs)
to report errors in real time while code is being edited. However, undesirable error re-
porting can occur, necessitating further improvement and evaluation. Evaluating IDE
error reporting methods typically involves conducting experiments in which the methods
are implemented and used by research participants. This approach is labor-intensive and
faces challenges in ensuring reproducibility. In this study, we collected code edits through
experiments and created a dataset of code edit histories likely to trigger error reports
by extracting these histories under specific conditions. Subjects performed refactoring or
feature addition tasks under a logger that recorded edits at the keystroke level. After
analyzing the data, we identified periods where a syntax error occurred far from the edit
range, resolving it took more than two seconds, and more than two edits occurred, forming
the dataset. The dataset contains 90 edit histories, of which 36 have been confirmed to

involve undesirable error reporting.
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1 import { defineConfig } from "vite";
2 export default defineConfig({
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8 1);
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vV vite.config.ts tests (2
> (X Object literal may only specify known properties, but 'ailas' does not exist in type
® Cannot find name 'path'. ts(2304) [Ln 5, Col 12]
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1 if (this.available()) {
2 if ('this.used) {

3 this.used = true;

4 }

5 }

1 if (this.available() && !this.used) {
2 this.used = true;

3 }
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if (this.available() && ) {
if (!this.used) {
this.used = true;
}
}

g W NN =

if (this.available() && !this.used) {
if (!this.used) {
this.used = true;
}
}

gtk W N =

if (this.available() && !this.used) {
this.used = true;
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}

}
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2 this.used = true;

3}
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1 if (this.available() !this.used) {

2 this.used = true;

3}

4 }

1 if (this.available() && !this.used) {
2 this.used = true;

3}

4 }

if (this.available() && !this.used) {

this.used = true;

—_

}
}

W N

1 if (this.available() && !this.used) {

[\V]

this.used = true;

3 }
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HRE LT, MKEDa— FFEEZIZLD, 7F 2 OHIFERPT X bOET, 77 99T
DMRRIZE S FT, BILAWTEHR Z7ZIVEL TWS. Mimesis TlE Java OFREZINET 3 &
EMNTES. TOMRET—Xty b2RFEALTHARL.

LS [15] 1%, Jupyter Notebook BREEICBWT TR 7 I 2 IC X 2T R INET 2V — L
Redmine™ZBFL, ZhzHVWTT—&Xty P2ERL TRELTWS. @FEDIT 4+ X T
1372 <, Notebook BRIEICEIF 2 I ur I~ OiEMROMTZBIZ S 2 Z v 2 HINIZ, HkL
EDa— FREEPELVOFEITREDR ZZNEL TS, ZOM%EIE Python D7 —%+t v b
ERFALTWS.

Proksch & [16] &, Visual Studio iZBWT 7075 <IZ X 21TEIZINEET % — /L Feed-
BaG++™ &R L, ThEHVWTT =&ty FE2ERLTREAL TS, FeedBaG 371
77 LOMER T F A TR L, SST LMHIN 2 8MERZ N5 L BRMESORTHRIR L
TTF—2Z2RHELTVS. ZOFRIE CHDT—Xty PERMLTNS.

Edwards & [17] 1%, #KEDa— FFEZIE T 2 707 5 3 v 7¥#ERIT Python B

*3 nttps://github. com/tomokinakamaru/redspot
*4 https://www.kave.cc/feedbag
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HERGEEZHFIEL, ZOZHWTT—&ty F2ERLTRELTWS. £k, BohkT—X
ZHLICF— AN ORELEHET %Y — L KeystrokeExplorer™® 2t L T\ 3. Z D
7%1% Python 7 =Xty M 2R LTW3.

*5 https://edwardsjohnmartin.github.io/KeystrokeExplorer/
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E3E

Io—hREFINB3ELS5L80—FRiRE
SREDODT—2ty bk

F—ANZTeDa—FFEEEZERTIF -0l —Dd Y, VT 7 7R I7RITSFECHK
BB TNy P27 R HREICEZ 528 T, 27— HERHEHTE27—&%ty b
EERTE 2. AETIE, =7 —REOHIDO-DIHERT—Xty FE2ERT 2 FiEEE
KL, ZoOM»PWRELZERT 23— FIREORRTIEYL, SAEZEMN L 2KEB L &2k
TREZINET 3 72D OFEHFTD 2 DO > THAT 5.

3.1 #WEREHLSI—-FREZINETS

WHREHECF—ANT e Da— FREEERT 20 h—0d  THEKCRDHEATILS Z
TT—&%WEEL, 16543 FDARY M2 $2 2N TE 5. AHITIE, a— FREZIL
B3 2770, FHTHEBRE IR L 2 BEORESR 2D o a— NREZRT 5 7%
D VS Code EDmH—DRFRPEEIZOWTHLLIHMHAL, NEXNa— FiREDOHE
ZHHHT 5.

3.1.1 OA—FiREZINE T 3 REDETE

WEEICF— AN T Da— MEEELRT 20l —0d r THECIRDHATHESLS Z
TTF— X ZIET 2 EBRZ ML 7. £ 2025 4 12 A 6 B2 5 2025 4 12 H 19 HicH
ITITbN, 13 NOWERED I Uiz, BERE I, 60 U EBROBE & FIEZHHT
2EMEA X =2y b ETHRRL, 7—22WNELAHT 2 Z 2T 2HEEZ Web £
7 & — L TRz PEREEX, HEADOEESRT — X ORI OV TERTR 3 » ARIZHE2AT
RETHEZ e 2RBNIN.

WERE X, BHDa> a2 —XIZ VS Code B’ YA P —LENTWB L EiEIDT
kT, BELZn S —TH23 VS Code fLIRMAEE A Y A b= T2 XS5RANIN. A ¥
A b= HoTIE, RIZPEHETEEINEVWI, EBROKTRICT YA VA b—



3.1 #HEREHLSI—RIREZINET S 13

|-- .tdlog/

|-- .vscode/

| | -— extensions.json
| | -- settings.json

| -~ README.md

| -— .gitignore

X 3.1: Mg IcH @ 2087 » A LB, KEBD/IZTF4 L2 FUZ2RT

VT B e PREANEI N, A L7 textdocument-logger D N—32 2 > 0.0.2 TH o 7=,
textdocument-logger (& VS Code OHLFRIERE Z 20503 % Microsoft ¥4 + Visual Studio
Marketplace TR X ATV 3*L,

JLRAKREIC S 2 RN 2T o TR BHERORFEITOAL LK 2 HU8RF 121, GitHub
Codespaces™ ¥ WS RAEEREE 2 RN L 7=, GitHub Codespaces 134 ¥ & —% v b LiZH 3
P—N—iZ X DR, FEERCRE R VS Code FRIRIERESLCHRREEM & T8y 7247 5 8
TRELZE#T X FDEET 5. GitHub Codespaces XHH DAY ¥ a2 —XIZ4 YA b—)L
ENTWVS VS Code THEMETZ 2135, 77 UF oo biRETES.

V77220 7RITHOHFEERIEEME TNy 7275 8T zhzh, GitHub EOXR
FAURY P VICk-o TR L7z, VARY b VIKX, FFEONEDIE,, HEICOWTHAT S
README 7 7 A4 V%, #LRIERED 0 V' 258k T 2 1D DRENE PN T 7 A VHBEFH
5. WiEREX, BEOaYEa—X A YA =L E Nz git Ik - CHREEZEIG L7

A Z FCATCRA L2l ) RS bV @3 282 X 3.1 1IR3, .tdlog/7T4 L2 bV
1213, textdocument-logger 2SEC#x 3 % 1V DHLE XM %. .vscode/extensions. json 12l
textdocument-logger OFBITDFE XN TED, VS Code TZDVRY MY ET -7 ZAR—X
& L THWZBRIZ VS Code DMEERFERED 4 > X b — L3 5. .vscode/settings. json
1213 textdocument-logger Z AT 2R ENFL I N TS, README.md 121%, EDHED
HeRBichERa< Y R IR TW3S.

BERE L 2 DOBMBEICEDE T I IREE D ez & & L, #flzihbisz. Bh el
1%, REMOHIRZITOREZTRWI L AR 2#LOGFHC I DED Tz, HEfE L 7ik
B 1R Tl DI ZVRTH D, HREIREZTE T T 2LEP RV L ZRAE
nr-.

WERE IS DA DS, nZ 77 A V%ET7—h 47 LT Web LD 7 +— L THH
TEHEIRNEIN. 7—HhA 71X, .tdlog 74NV E%E tar A<V FT1 774 M2FT 32
L Tiibiz, vr 77403, EBROSINCHET2HEE L & ICHELATHRIFESR, T—XD
RHOMENZ L > TF -2 2HfRCE 2 e L

*1 https://marketplace.visualstudio.com/items?itemName=iwata-csg.textdocument-logger
*2 https://github.co.jp/features/codespaces
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=k ML

let THE SNLZBANOHMRAZET,
const THEDESZ1T5.
GIEDOA T 27 s DOFXHZ kT,
HEboHL WA T2 7 M EIRT.

4-1-reassign

5-14-out-argument

6-1-nested-if ZH if Xk, B return 3 5.
6-7-nested-else ZH else if i), i return 3 5.
6-11-switch [ U enum IZX13 % switch X% 1 DIZF & 5.
7-3-collection ALy ayOUBEE 1 DD class IZE LD 5.
14-1-refactoring B return, otf, WHEIEORIEZ1TS.
if-conditions 200 if XOFMZFEHT1IDOD if LT 5.

£31: V7722 IRT5HEOD—E

312 ZHEBREEZITOREXIRT IS

V7772 7T ESRKREEME TNy ZRITOMERY, ZREHEEEIT
EIRTAIET, XDZBHRI I —DPREIND X5 a— MREBERENETEZ 2 E X
L. RETE, EERE GRS 20— FREZIEET 22000 77 720 ¥ 738
&, Wi BIHIC AN TN 2 3 — FRESLIHITHAD 720 D 3 — NFEHEZ VLT = 2 HEEE IR
DZNZHUTOWTHIHT 5.

V77082027 %{T55E

RSN TVEIRTD, FHIXEEZRELEMT 23— F2IET 27012, V777X
VI RITOMERIRTRT S, VI 7R I RITOHMETIE, BEEICY 7y 7 &Y VI
DaA—Re V777XV 7HDA—-RERL, VIZ7 27XV 7HDIA—RIIRKRE XD ITH
K32 E516R7%. Bnd2HEO—EZ, R31IWTR7. ThooHEIV 777K v
TR FES TR REINTWE Y Y L a— RESFIERL 7.

V77727 RTIHED 1 DTH 5 6-T-nested-else DEF EHLZ 2R ETD EHAML,
3.21TRT. ZOFHETIE, hitPointRate % JLICH Y]/ HealthCondition #iR 3 72 8IT,
HealthCondition % —/£Z % currentHealthCondition IZfRA L TW/=D%ERH T, if X
OHPHEE return §5. ZOFETIE, FAXLEIREXOTDIEEFHEZZEZ R 0TD
WHREZ BT 2 Z e P EFE LW, X hitPointRate === 0 % HealthCondition.Dead
FIREZBITIZ 2P EE L, MIcH3{L currentHealthCondition = ¥ }else &&E
XZ ZRED DD, {IFHIRT 208D 20, THhEZTEHIRT 2 2o ZOXEHEI

B RWa— RN a— RTERFEAM, SRR (18]
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1 let currentHealthCondition: HealthCondition;

2 if (hitPointRate === 0) {

3 currentHealthCondition = HealthCondition.Dead;

4 } else if (hitPointRate < 0.3) {

5 currentHealthCondition = HealthCondition.Danger;
6 } else if (hitPointRate < 0.5) {

7 currentHealthCondition = HealthCondition.Caution;
8 } else {

9 currentHealthCondition = HealthCondition.Fine;

10 }

-
-

return currentHealthCondition;

if (hitPointRate === 0) return HealthCondition.Dead;
if (hitPointRate < 0.3) return HealthCondition.Danger;
if (hitPointRate < 0.5) return HealthCondition.Caution;

[ N

return HealthCondition.Fine;

3.2: else if 2B return ICEZIZ 3R EOH

TXEE RS 5.

V77 2Ry ERITOMEL, SroALEHEEZ RV E S IR oOMEREET 5
e, EEREEBLFRREZED A2 VEEZILNS. ZHUE, V7727 &Y
VI RRAZ DI RIEHEEZI R VLS IREEOOMEE BT 23D TH B I L IT &
3. WD oRIBCBEEZEZZNDIE, BEOI—- RIEEFhIRAPLEZOEEREL
DDA 2 HFEZHZ 5. ZHEHODEDIRNER O 2 — N oI 2 (B D 2 Hil{H
WX 2HFEZWZ 57012, EEBEBT 2HEREBICZDRTVEEZILND.

BeREBME TNy I 21T58E

HARZ a— FIREOKT D2 LD 2 e EZX N5, HiLOIHICANINS 3 — FiFERL/NX
BaA—RRPETEHEEIZ 23— FIRERZIEET 27012, HREEME 7y 724758 %
RS 5. ZOHFETIE, WHEICHYZ RESTful APIonY vy 728 xd, HE7 X b
EFRHWTT Ay 7&48 3. SR8 LTIRRTINRIE, EEIREnYy 7 2ESREILE
EE, AN ZT S M PREREE XN za— F, (LRRICEILL -HE81 7 2 F &0 5.
AtEETIE, RESTful API YD X 5K Y Y —R%FS D, YDL52TY FEAL Vb
DAL TED, ZREAOZY FRA ¥ I2MA%21T5 b DO Z2@HHT 5. 2 OFETIEEE
W ZHE 5 % RESTful API 2E% 3 2720, MBIk roy Yy —2%, HBEHAT
ZUERFTS HITP =Y RRA Y M RER L > TER LD, H20VIERERLELXE 3.
BERATR R DY Y — RORERIMEEFIC DRI TWE D, BT 20 a— Ficy
EHTNS.
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I RiRA > MMEER

POST /work - # U WEh¥5F%H
BiR— 93872517

« "start" : H#)

« YOIRRRT 1:

{ "type": “"start", "time": [#AARXRZT] }

o LARYR: $BDEFBRKZIZSEATI I b

{

"id": n [gjngD]ll’

"startTime": [#A4ARZ>T],

"stamps'": [{ "type": "start", "time": [Z#ALRZT] }]
}

3.3: FEEITREMLHHEDO—

HEREDS B, #FeET 2UHEITS Y FARA ¥ MZOWTHHT 5280 24k~ L,
3.31RT. T ZTlE, ¥ OBLAD POST /work B LY RARA ¥ N TfTbhvd 2 &, #
DILY RRA Y IDBED XS BRAMNEATI O EHAEINS. ZOTY FKRA Y PDATIC
BFTZI & A Frtype" & UL THIE Z R TEE DX FH|"start" %, ZDOKRZ|"time"& L TXA
KARY TRZIWB eI NS, 2Oy RRA > O E5 ID id" & H#ks
Z"startTime" & FIZIDF| " stamps" D& 15 Z L DFHHI N 5.

FEZIRR LERROMa— FizBWT, AN T TIERE UTHMHATRERIRETH
D, HhZzEDXSRMETEIRNZIPHALLTHS X512 E. ZOHFETIE HTTP V2
TR PBEIOVARY RS 72012 WHATWGH A H5HE(L 3 3 Fetch AP %W, V2
IR M%2ETZ T A Request ERFHH-> TLRARY R%EE T2 7 X Response % iR T
fetch & LT RESTful API 2539 2. #{%# 5’ Request % Response DWW JTZHI 572
ThuYy7DEEEDLND X512, AMSTONAE% TypeScript DR & LTS F
TOHTDa— REWla—FicED 5. F7z, Fetch API & TypeScript % JavaScript T
HTTP V7 Z A M BIUPL AR 2% D 72D DIEHER I HETH D, #i5i#E D Request X
Response DWW FHFZH - TWVWB Z e bIARFTZ 5.

*4 nttps://whatug.org
*5 https://fetch.spec.whatwg.or,
p g.org
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AR Z TR LR O o — FO—#%Z X 3.4 189, T 2 Tld/work ZI5ET 5T F
RA Y PO ZAT S B R E ICE K I 5. /vork ZHET LY FRA ¥ MED S
b, HERERRIICEHBEERGT 2NEETI Y NRA Y M 2RSS E LIRS, 20
BRI Y 72X b %K T 7 F X Request ZXRIFTHLD, LARYA%KT 2 J X Response %
BRI ey, MERIZIDREINTWVWSE., TV RFRA Y FDOANTE LTHIRT 208D 52
ITYRITA=Z"d"RV 7 TR FRT 4 BEBICHMSNTB D, HERED Request 25
Z ¥t 7 < TypeScript Da— RFZ2FEWTRY v 7 2RIETEX2REICH 5. 31TH T Request
DA VAR ARZEENS URLDSH 7TV RTXA—R"id"2BIF L, 28 _id ICHEL TW
%. 111THT Request DA Y AX Y AMHV 7T MKRT 4 ZHD LT JSON & LT
L, ZOfE% body IKHML TW3. body lZV 7T A MRF 4 ICHIFIN 28R FDO XS
WHEXATWS., 24Uk D, #5#5 L Request DIWHZH S TH ANDEEF S
ZEMNTES. TV FRA VMO LTRIHBEDD % Response ZEKT 52— K23
TTRFINTED, PRENINERELZDAELTZ2 e THAIZEZ NS K OITRE
NTW3. 1TITHD2S 21 fTHTL ARV ZARTFT 4 L LTRIREHNBEEERL, Zhzea
Response DA Y A X Y A%RT a— IR TV, 21 1THT satisfies LD L X
RYZART 4 E L GRINRZBEIEELTWS., 2Tk D, #EiEX Response DIV 5%
TERH R0/ LTH L ARV RAZRT Z e TEs e iffansd. 517H»S 817H
T, MIBOHREDRELZETZY FAEAL VY FGET Z2FEELTWE. T2 TlE, XEY RICEHE
DIREZ RIF T 2 2B db 2 LEHOBEDREZHAN L TGRLTWS. 16fTHDaX Y b
a0, BEREITEBOREL db IWRET D2 WS e RERE L LTy 7 2HEETE
5 fFENS.

HERICHEILL 7z B8 7 R b 248k 3 2 Z & T, BB ITHARC T Ny J 2B ZITT5 2
EMTELEH1I2T5. ZOMETIZYV 7 XA M2RT 7 7 A Request ZZITHLD L AKRY
A%FT 7V 7 A Response %R TN fetch 25T 206, TOBEIINT 27 X M %4E
3 2. HE7T R MX, Nodejs*® ETHEITT 2. BEI7 A PERIBHEL, ZhKNT5 L5
WCHRET 2 X ITHBREITIRZA S 28T, BibSIHEICATENS a— FiFEZF TR, 31T
RO/ NS Ra—- R eE 22 5a—- MREZEONL EEZ 6N 5.

MBS 2B Z2ITS T2 FARA ¥ P OXE 2, D 2 HE7 X PO —#ZK 3.5 12
RY. ZOEDTE, B EMRT UM EZITS LY FARA Y P FT2IELWANZAT
W, AP EINE KO RETH 20 2MErD 5. 10 THIZBWT, Request DA >~ &
2 A% BB fetch ICTANIL, 1512 LT Response DA Y ARV A%Z{HTW5. 11TH
26 9ITHIZBWT, T FARA Y MIHTBIELWASIZERT Request DA VAKXV R
startWorkRequest ZfEM L TW%. 31THT Request 2V XA+ 7 7 X DFE 58 & LTHE
L TWwW3 URL XF%i%, Node.js iZBWTIHaxt URL TH 2 HEDRD 506, WWHIZIE
HAubsiinwA Y 2 U857 https://api.example.com  FENTW5. Request I A b
77 ZDHE 5B L TWwB URL D8R /work &2 5|8 D method ¥ —IZEL T3

*6 https://nodejs.org/
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1 export async function work(request: Request): Promise<Response> {

2 // DTINZX—=EN5 id ZWMFI 3. EFNE null ICBD
3  const _id = new URL(request.url).searchParams.get("id");
4 // GET /work?id=... DFHIIHFHEEHREZIRT

5  if (request.method === "GET") {

6 const work = db.get(_id!);

7 return Response. json(work) ;

s }

9

0 // WITRAMRFa4% json £ LT/N—RL, Stamp B LTHKS
11 const body: Stamp = await request.json();

12

13 // body.type I CTUIB%Z 7% 3 3

14

15 // body.type B’ "start" DFHDREDE

16 // UTFIZKRFTRTHD, ./db.ts* D db ICCORDEZERTIVELDH S
17 return Response.json({

18 id: ‘work-${mextId++}°¢,

19 startTime: body.time,

20 stamps: [body],

21 } satisfies Work) ;

22 }

3.4: FEEZIERLUIEREOPIHa— FO— (axXx> b 2ET)

HTTP XY v F"POST"A* 5, startWorkRequest & POST /work IZHf5 21V 7T X M2 &KT
Request D4 Y ARV ATH 3 eipiAlNsd. 11{TH»S 16/THICBWT, =Y FRAL Vb
DHITe LTIE 5415 Response DA > AR ¥ A startWorkResponse DIARF§ 2 HEHIZD
WTHNTWS. ZZT, assert iX Node.js DIHAAAEY 2 —JL node:assert/strict*’
T®H%. 11 {THT startWorkResponse.status DIEHK T 2R3 200 TH 5 Z & 2L D
TW3. I2THTLRARYRAART 4 ZWOHL, 131T7H2S 16 THTLV ARV AKRT 41
DWT, startTime WO F—23HDEDV VT X FD time ¥ —& —HT 5 T &, stamps
EWVSFXF=DBHYESBY VTR DA T2 N 1 ORFOHINTH S 2%, ZHZNHED
HTW3.

313 F—ADCrDI—RiGERCRTD

TuroRICEBAF—ANTICa—- FIEERERL, F-—HOREIIBIT 2L —WmE
PHBT 2. AHTIX, VS Code EDa— FFEEEMP RT3 200K LT, &

*7 nttps://nodejs.org/api/assert.html#strict-assertion-mode
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const startTime = Date.parse("2025-01-07T09:00:00Z");

const startWorkRequest = new Request("https://api.example.com/work", {
method: "POST",
headers: {
"Content-Type": "application/json",
1,
body: JSON.stringify({ type: "start", time: startTime 1}),
s

const startWorkResponse = await fetch(startWorkRequest) ;

© 00 N O Ut ks W N

_ e
= o

assert.strictEqual (startWorkResponse.status, 200);

—_
N

const startWorkData = await startWorkResponse.json();

—_
w

assert.partialDeepStrictEqual (startWorkData, {

—
S

startTime,

=
ot

stamps: [{ type: "start", time: startTime }],

B;

-
(=2}

X 3.5: HEj7 R b D—E

BT HANRNY POANEE ARV M ZEERT 2HEDZNZIUTOWTHAT 5.

J—FiREZRRT S

77 ANERW, 77 ANVERELR, 77 ANVEALE, v 3EHEDO ARV FoF
ZELIRTH I LT, T —MEOHBIIKNER I — FIRELGRT LI eNTES. 7741
ZRIWIARY MZIX, BOWERED 7 7 A VONEZTRICERT 5. 77 AV EeRELT
ARV M, 77 AVNDOEDEGE ESTRELIr L WO EREHRT 2. ARV MO
HTANY POEEEXAIT 272012, ZhZPRDARY MEHEDB YDA XY N TH %0
AT 200X IhEENE. DA XY ME, VS Code DIEEEIC & - TESITH
BTx3.

77 ANERWIARY P T s ANETRELIARY MTIE, ZOAXRY FDBET LK
RTDT7 7 A NVDIREDN—Y a Y ESZGLIRT 2T, ROOMTBHIT L2 TES
&2, —HEDT7 7 ANVREDI BEBE LW ZRET 2D TES. N—Ya &SI
L EOBETHRL, 1HOa— FHETIMIZ2T 5.

T 7 ANERHWIEZARY M, 774V EBOWEAXRY DRI, WY 7 A4 L5,
W R TON—=Y a V&S, FVWERAL, ZLTHWEZ 7 A LVONBED RSN, Z
T, BWET 2 A NEDIRRITH Tz o TIE, V—27 ZAR—ZANOHMN LM B DD S X
ST IRENDZD, KR—LT 4 L7 PVAREDENZREL S 2THEWEZATIERS
QAN

K367 7AW EAXRY M2 JSON K LIEHITHZ. 77402804
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-~

"type": "textDocument/didOpen",
"body" : {

"textDocument" : {
"uri":"file:///workspace/4-1-reassign/before.ts",
"version":1,

"text":"export interface ...\n"1}},

"timestamp" : 1764996964006}

o N O Utk W N

X 3.6: 7 7 A LEFWZA XY b O

NV FDR T E type" TR E SN THB D, HIXEE DL F 4" "textDocument/didOpen" T
Hb. 77 ANVEHVERKZIE " tinestamp"ICFEEFEK SN T WD . WL 7 7 4 L%
3 "body" WD "textDocument"M D "uri"ICFEFH I N T WS, D7 7 £ LVHIFEE DX F
5| file:///workspace/ ¥ 7 — 27 AR—ZANDHMN A ZHHEE LB DTHD, V-7 R
R—ZANDOHMNWRAMERDOPD, F—bT 4 L7 PVEHREDMEAZREL 5 21FHE &
FRV. 77 ANEROERRATON=Y 3 YHE ST "version"IZitfk SN TWVW5. Bk
7 7 A VONEIE "body" WD "textDocument" N D "text " ICFFHMI N T WS, W7 74
NONBENREWTD, RITIEKIETEZEKLTWS.

77 ANERBRLIZARY MIE, 77 ANVERBE LAY ORI, @WELIET 74
N, RELERRTON=Y a v&5S, mELERL, 2L TREZEROESE LTKRE
L7eboditimaEnsg. w7 7 A V%37 7 A V2RV A XY e —HLTWARITHUL
ROV, N=Ya yESERENMIDB 15 1 RELRTRELRS V. HEEZRHTT S
B, 7 7 A NVHNOHEHFAZRTIHHRE 7 XF X POMTERS. 7 7 A LVNOHPHIX, REDH
Be 32 2 HP O & B D MEOMIZ X DERT. 1 HDF — A CEBOEH D HE S
72358, FRIEZ 1 DODARY NIRRT 3.

K373 7 7 A NVERRELA XY P& JSON SRR LBITHS. 77 AV ERELA
NV MDD T "type" IEFR SN TE D, [HIZEE D FF"textDocument/didChange" T
H5. WMEINTZT 7 4 LHE"body" N D "textDocument" N D "uri" IR I N TV S,
MERDN=Y 3 Y FF X "body"ND"textDocument "N D "version" IZFlFx I N T W 5.
RETEBROEG L LTRHLZD DX "body"MN D "contentChanges"IZHIH| & L TaLHk X
N5, FEUIT7 7 A VANOHPZ/RTIEHR "range" £ 7 ¥ X M "text"DHTEREINS.
Uit & VX Z N ZNE DITOMFHNTRI N, 1743 "1ine", MIXXFH DD "character"iZ
BRSNS, BRUEOT XX Md"text" iR E NS, ZOBITIX, 1 OHDEHRIIT 111
BLWTHITEA YTV bEMEhZ e 2R L, 2 DHOBHIIT 11 O 5 2 FHHIFRE
N2k, INSOBBRAFAICITOI I AR IATVS. 77 AL EfHE L.
REZIE " timestamp" ICELER XL 5.

TZ7ANZHACTARY M2, 7Z7ANVEACARY FOX T, ALK T 7 4 V4,
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"type": "textDocument/didChange",
"body" : {
"textDocument" : {
"uri":"file:///workspace/4-1-reassign/before.ts",
"yersion":3%},
"contentChanges": [
{"range": [{"line":11, "character":2},{"1line":11, "character":2}],
"text":"\n "},
{"range": [{"line":11, "character":0},{"1line":11, "character":2}],
"text":""}]17},
"timestamp" : 1764996978132}

© 00 N O Ut ks W N

[ S
No= O

X 3.7 77 A NEMRELI2A X DB

"type": "textDocument/didClose",
"body" : {
"textDocument" : {
n

uri":"file:///workspace/4-1-reassign/before.ts"}},
"timestamp":1764997056358}

DOt s W N =

X 3.8: 77 ANEEHTAXRY hOHF

PAC 7zHRZIiesk s, ALz 7 7 A VBT 7 7 A VWA XY b —HLTWARITH
725780,

M381F7 7 ANEHUIANRY 2 JSON ICEELERITH L. 77 A NVEFHCARY
FD & ZE type" Al SN TE D, fEIXEIE DLFH"textDocument/didClose" TH 5.
REXNZT7 7 4 LFIE "body"M D "textDocument "W D "uri" LR I N TS, 7 7 4
N R LU 72RZNE " timestamp " ICRCER S 1L 5.

BRED IDEWC K27 —EIEa— FiREICHESVWTZ I —2®RiET L2 ehs, a—F
MEZLITUI 7 — MG 2 HETE%. HAEDIDEICL L7 —WEFEHEF — -1
Lo TRMINTBD, FEF—AN"—EFHIRZa-FZ2 LD XS BRARY MIlDT—4
ME TR S, BB —N"—DRUWMEDLE LT —XE Tk L7 — Xty b 23dh
WX, T —WERICER LT &ty PRRLADZET, 7 —@HERET %ty +OD
AR FIRRO L7 — 2 MG T EZONS.

I —WEZNAKRTII R a— FRELZRT 2 2T, RIICIZEONIRD 5 7 h3fE
MIREa—F2FACLICRITIMS LT —MERICIOVTS, WMESNLITT —2BETS
TeHTED. ZHCED, BHOZS—HERICL2T 7 —2HET N TE 2.
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=

{"range": [{"line":11,"character":27},{"line":11, "character":27}], "text
n . ||m"}

{"range": [{"line":11, "character":28},{"line":11, "character":28}], "text
n . ||e"}

{"range": [{"1line":11, "character":29},{"line":11, "character":29}], "text
n . ||m"}

{"range": [{"line":11, "character":27},{"line":11, "character":30}], "text

": "member"}

V)

w

=~

X 3.9 1FFTODANE IDEICKBTIBICE 2 AN TiERINZRE AL XY MIDORF] (k)

F—ANTLICRRE®RT D

a— FREEZF AN ICHHE T2 22T, tofipWHEETT —HGE2ERETZ 2
MNTES. FSHEP—N—Za— FORERKISL THET 27— % EHT 240D, ¥—ANZ
EUL RISV THE T2 27— EHT I b id v EI 6N 5.

F—ANTLIWEIRT 21D TUE, 1 FIDOANLAEGER 1 FOANC1IED A R
FOSRISEL, IDEICKZZBEBCANLELGAIZ 1 HOXEIC 1 EOAL XY FMIET 5. X
391, mem % 1 FIDODANLDE, MTEHEMD member % 3E R L 7-BUTFEER I NE R X A
Ny MIDS L, FHEERRTIERERBLZDODO[THE. 1 DDA 1 HEIDA XV b
WIS L, ZZRETFLNTORVWERIfTbOALY. 117H25 31 THECldnen & 1 53
DAN L3 EDXF—ANCZzhZhMIGL, 11THD 21 XFHRZn 2HAT 2205 &5
REUZ X > TRENRBINTWVWS. 4 THIZMTEEMD member Z3E IR L7z 1 MO F—A
INTHIEL, ZZFETTILTHD 27T XFEH»S 30 XFHETIZAT L7z mem % member 12
BEEXRZ 220D X5 IRENKRHIATNS.

A—RNREE 7 7 ANTEIRERA LRR Y T DT CRlsk$T 222 T, D7 7 4 L DIRRE
WHET 227 —@EZHHETAIEDTES. 2TOARY MZOWTEA LARXRY T
Lo TRIEFZHNT 58T, ZRZLDORRIZBITZ2RTOT7 7 A LORERZEREL, B
I —REDEBT 7 ANCELRZ 7 —RERIELLERT .

OA—DRE

F—ANZTrDa— FFEEERT % 0 H — textdocument-logger %, VS Code*®fi5ik#%
REL LTHEET S, FRIIHL-TIE, BRI HENDa - NMREOn 7 TF—2 2R
DAYE =2y MTEELED T2 EPRVESITEET 2.

textdocument-logger 1%, %< DADEEAAHT 2 Ul THREICHO D2 X 51255749,
VS Code #ERFERE Y L C5EE L 2. VS Code IXBAE—HRINCHOWOENTWE TF A P T 4
XTHY, EHERZ TypeScript DFAFIREE . L TOMBEZ FFD.

*8 https://code.visualstudio.com/
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AR+ OFEE HwW7= VS Code API

7 7 A NVERW vscode.workspace.onDidOpenTextDocument
77 ANEHRE LTz | vscode.workspace.onDidChangeTextDocument
77 ANz vscode.workspace.onDidCloseTextDocument

£ 3.2 ARV FOEEE ZOREDDIZHW VS Code API OIS

F—ANZTeDa— FNREET—&IE, VS Code BILIRMEREICH LTI 3 5 VS Code
APTUIC X o THUF L7z, ARV PO 2 DEFD 72D IV VS Code API OXIE
#R3I2WEHT. INHD APILIEARY PV RF—=THYH, a—ANy 7 2EiEKT 5L VS
Code L Ta—FRERED D -7 ZWXENEFEITT S, WITNDARY MZOWVWTH, X
B35 APIIE 1 HOa =Ny ZOETTH I8 1204 XY M35, 2D
API X TypeScript A D 7 7 A MIZDODWTH a— ANy 7 2FEITT 55, TypeScript LIS
D7 7 AMTDWTIIIHA S 2 K5 I1TFEE L 7.

textdocument-logger DFEIEITH Tz > Tid, PWERED T 7 4 N> — 1T 2 EHRDFELERZ W
LAY &R—py MZERBINRVED, BROWNEEIT-o 7. textdocument-logger 1, VS
Code FOFBETHRANCA VICLRWIRD a— FiREEZERLBAVWEI S ICHELL., V-
JAR=ZAZ D VS Code DFRE7 7 A Nzt s sz ickh, R LAHEICHDME
ORFZT a— FREZRERIT AREN A ek b. Zhuckb, FFEICRD AR S —
D7 A VAN =ABTONEL T, FEICHDHATORWE O R 7258 X L.
textdocument-logger 1%, WHRBGFEICENTHAS VX =3y FeBEET, v/ 2XET
52ZrbMMNESIICEELL KD, oFEERHIID a7 ZHIGLTLE-E L
Th, TONEPRAEY ERT 7 ANT AT A EZFIELAD LN, FBREOER LR VE
FIHMO NI D Z 2172w, textdocument-logger 1%, 7 7 A V&R RIFT 5By —2
AR—ZNDHEN AT AR S NAR— LT 4 L7 P VAP EERS RN DI, FEIEO
K2 TIE7R { /workspace/D» HURE A A ZFT 5 KO WFHE L., ZhuT kb, IE
ENba— MREDr ZITIEALINIIRED T — X REFES N S.

3.1.4 INEINT-O—FiREDOHE

EEBIC I DA INET—XIE, EbET33202 DAY M 284, 55 16,543 o4
RYMEGWTEIENTE, BOIDNTERL o7, ZHUE, WL OhDA XY FHickk
TETCWRPoDIC, ZORRDOTFAMNEEITLTES, ZHUH S LTDOA Ry M DK
HTOTXFRAINBEILTERODSLTHE. ARV IDBEBTETVRLZEIE, ARV
MBS 2 N— 3 v OHBIC & > THIAL 7=

F— X EFWEINEZT 741 T 212 JSON Lines*'l R cidd . v 7 >4

*9 https://code.visualstudio.com/api/references/vscode-api
*10 https://jsonlines.org/
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|-- .tdlog/

| | -— 6-7T-nested-else

| | | -— after.ts.jsonl
| | | -— before.ts.jsonl

| -— 6-7-nested—else
| | -— after.ts

| | -—— before.ts

X 3.10: fEESNET7 7 AN ENIET 20T T 74 LDT — 7 ZAR—ZANTONMBEREGR

"typescript","version":1,"text":"export it
"contentChanges": [{"range": [{"line":
"contentChanges": [{"range": [{"line":
"contentChanges": [{"range": [{"line":
'contentChanges": [{"range": [{"line":
"contentChanges": [{"range": [{"line":
"contentChanges": [{"range": [{"line":
"contentChanges": [{"range": [{"line":
,"contentChanges": [{"range": [{"line":
,"contentChanges": [{"range": [{"line"
,"contentChanges": [{"range": [{"line"
,"contentChanges": [{"range": [{"line"
,"contentChanges": [{"range": [{"line"
,"contentChanges": [{"range": [{"line":
"contentChanges": [{"range": [{"line":
,"contentChanges": [{*range": [{"line":
,"contentChanges": [{"range": [{"line":
,"contentChanges": [{"range": [{"line":
,"contentChanges": [{"range": [{"line":
"contentChanges": [{"range": [{"line":
,"contentChanges": [{*range": [{"line":

"body": {"textDocument": {"uri":"file:///workspace/6-7-nested-else/before.ts","languageId":
"textDocument" : {" "file:///workspace/6-7-nested-else/before.ts","version"
"textDocument" : {" le:///workspace/6-7-nested-else/before.ts","version"
"textDocument": {" le:///workspace/6-7-nested-else/before.ts","version"
"textDocument": {" le:///workspace/6-7-nested-else/before.ts","version"
"textDocument": {" le:///workspace/6-7-nested-else/before.ts","version"
"textDocument" : {* le:///workspace/6-7-nested-else/before.ts","version"
"textDocument" : {" le:///workspace/6-7-nested-else/before.ts","
"textDocument" : {" le:///workspace/6-7-nested-else/before.ts","
"textDocument" : {" le:///workspace/6-7-nested-else/before.ts","
“textDocument": {" le:///workspace/6-7-nested-else/before.ts","
"textDocument" : {" le:///workspace/6-7-nested-else/before.ts","
"textDocument" : {" le:///workspace/6-7-nested-else/before.ts","
"textDocument": {" le:///workspace/6-7-nested-else/before.ts","
"textDocument" : {" le:///workspace/6-7-nested-else/before.ts","
"textDocument": {" le:///workspace/6-7-nested-else/before.ts","
"textDocument" : {" le:///workspace/6-7-nested-else/before.ts","
"textDocument" : {" le:///workspace/6-7-nested-else/before.ts","
"textDocument" : {" le:///workspace/6-7-nested-else/before.ts","
20 {"type":"textDocument/didChange ' le:///workspace/6-7-nested-else/before.ts","
21 {"type":"textDocument/didChange"," le:///workspace/6-7-nested-else/before.ts"," "

X 3.11: a7 7 £ LD

1 {"type":"textDocument/didOpen","
2 {"type":"textDocument/didChange’
3 {"type":"textDocument/didChange
4 {"type":"textDocument/didChange
5 {"type":"textDocument/didChange
6
7
8

{"type":"textDocument/didChange'

{"type":"textDocument/didChange’

{"type":"textDocument/didChange
9 {"type":"textDocument/didChange
10 {"type":"textDocument/didChange
11 {"type":"textDocument/didChange'
12 {"type":"textDocument/didChange’
13 {"type":"textDocument/didChange
14 {"type":"textDocument/didChange
15 {"type":"textDocument/didChange
16 {"type":"textDocument/didChange'
17 {"type":"textDocument/didChange’
18 {"type":"textDocument/didChange
19 {"type":"textDocument/didChange

o
o
a
LS

[ A Y

NE, MEINET 7 A NDT -2 ZAR—Z2 L DX CRDAETIC.tdlog/%, ] A
jsonl &, ZNZHRRELEMEN SRR EFESAL. MESNLT 7 AL ERMIGT B
07774 LOMERFZK 3.10 IZ/RF. 6-T-nested-else/before.ts D fig ik I
.tdlog/6-7T-nested-else/before.ts.jsonl IIR{FES Nz, B 7 74Uk, ZEHEZEE
72 JSON % 11712 1 & ¢ JSON Lines JE Tl S . v 7 » LA L 0flZ X 3.11
WY, LTHRIEZ 7 A V&V A XY P 2ERT JSON XFHIAEERTWS. 2fTHIC
BRI 7 7 A VERRE LA XY P 2ET JSON CFHIEEN TV S, ITXFIE 0x0A
(Line Feed) TH%. 7 7 A VKEBIEZETTHD, BITLFTHRDOZOT, LT 27-DH121F
ITZ AT 2ENCBRIO AN FEZWMD R BEDLDH S, 7B, 77 A VREBIINIZETIZ
FHELZRW.

0r7 7 A NVCEENDEANRY b 1 D7z F TypeScript OREFR XK 3.12 123, K
@ TextDocumentEvent 234 XY b 1 DIZMILT 5.

2TDA XY IE"type", "body", "timestamp"F — % D . "type"ld 4 N b
DERZLIWCRLLZEEZNS. 774V EZH WA A XY+ TextDocumentDidOpen
2B W TR EE D F %" textDocument/didOpen", 7 7 A L ZMiE L7z 4 X b
TextDocumentDidChange TIZ[EE DX F%"textDocument/didChange", 7 7 4 L%
724 X b} TextDocumentDidClose T [EE D F4|"textDocument/didClose" £ 72 5.
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ARV FOMIIZH Tz > T, 2L DHEEITRINT"type" DEIZ X o TUHZ 7K T 5.

"body"F —IEF ANV FOFEBEIC I o TELRLZMDEZFEOH, WIFADAXRY O
BNZ DWW T b "textDocument" ¥ —NFE L, £ DHEIE uri"* — 127 7 4 VDA F
PEL. DFD, WINDA RNV b event IZDW T event.body.textDocument.uri
E7 AT HILTRT 7 7ANVDMANTTHLZXTFHNERZILNTES. 77
4 VDA F 13 "file: ///workspace/" T E D 7 — 7 AR — XN DRI % Z A3 <
File URI*''xtF%|CTH % . il 2 1¥, 6-7-nested-else/before.ts DA X F Thh
\¥"file:///workspace/6-7T-nested-else/before.ts"& 7R %. 77 A L2V XV
FeT7ANZRELIAXRY MIZDOWTIX, "body"* — DfED"textDocument" ¥ — D
fHiZ"version"¥ —23EF £ 5. "version"¥ —DHIZ 7 7 A WL T ORMEZ &
WKRATHEMNT 2 1 U EOBTHD, BRIICT7 7 AVEHOVARY PZBVWTIE L 2k
5. 727A4ANVZHOTHRELLDBEHL THEMWESEIZ, 774 VZAVWEA XY
T'"version"H 1 KD REFWVWYELDH 5.

7 7 ANEFRWIZA XY T D"body" F — DIEDHII TextDocumentDidOpen TH 5. 7 7
ANEFWTZA XY D "body" F —DfEIX"textDocument" ¥ =721} ZHiH, Z DfEIZ "uri",
"version"¥ —D(EH T "languageld", "text"F —ZFD. "languageIld"F—DfHIZT 7
ANIBEDT VT F IV TEHETHLPERL, ZITIESNS a— FiFgEr 7 TIIHIZX
FH|"typescript" TH 5. "text"F—DHIE 7 7 A VEZFHVWIRRICBITS 7 74 LD
BTH5.

77 ANERELT2A XY P D"body" ¥ —DIEDRIE TextDocumentDidChange TH 5.
7 7 ANVEREWIZA XY P D"body" ¥ — DfHIZ"textDocument" ¥ — & "contentChanges" ¥ —
ZHiD. "textDocument"F —DfHIZ"uri" & "version"7ZI1}JTH 5. "contentChanges"F —
DEE, 77 ANVNORETTEHLOVTFRAMIEBEEMZ 5 Z ¥ %K T ContentChange
B ofEDHBLY T H 5. ContentChange B! O fH |Z"range", "text", "rangeOffset",
"rangeLength" % D. "range"¥ —DfHIX 2 HEROEHTH D, FEHRII"line"F —
"character"¥ — % b, TFA P LOXFEXFOMDOMNELZRT. "line"F —
F1IUELEOEKREZED, ZOMNEDITHES Z KT . "character"¥ — 13 0 L LD
BYEEzWMD, THZ 0 L LTZOMNBEITHNTHAXTFH2ZRT. fl 2 &, 14
THOITE?S 2 XFO0A4 7y MM ZMHEL LHE, "range"¥ — O fH X
[{"line":14,"character":0},{"line":14,"character":2}] & % % . "text"¥F —
B2 OHIFAZTEXHZ 27X A ME2RT. "rangeOffset" ¥ —DfEIX 0 U LOEE T, 20D
P27 7 A VB LA TR FEHD)?%ZRT. "rangeLength" ¥ —DfEIL 0 LLEOEEEL
T, ZOHIPHADOXFHEZRT.

77 ANVEHUZA XY FD"body" ¥ — DfHD A X TextDocumentDidClose TH 5.
77 ANVEEACTZA XY P D"body" ¥ — DfHIZ"textDocument" ¥ — 7213 2 Hib, ZDH
Furi" ¥ =72 2.

*11 https://datatracker.ietf.org/doc/html/rfc8089
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ETDAXRY MI"timestamp" ¥ —ZHiD. "timestamp"F — DEHIZIEDEE T, ZD 4
Ny MRS N ML, HERER 1970 F 1 A 1THOR OO 26 ERELL I VMK
(UNIX Timestamp) T&RT. 4 XY Ml T"timestamp" F—DEDER & % Z & T, Lk
Mz I VRN THIETE 5.

32 BELLARVIS—AHEIND LSS5I —-FiREZHY
95
321 O 770IICEENZ AR D SEZESDTEFIM2ETTS

R 7 7 ANCEENANRY bROEIMHADT F A F2HILT 512E, W OPERT
REHENPFETS. a7 7 7 A VICEENE A XY MX, REIEICHEATHWRWZ 2235
5. 07 7 AVEMBRRT 2L &, A XY E"timestamp" ¥ — DHD FNEIZA N 2 T
PORRT 20EN DD, 077 7 ANCEENZANRY PP OLERROTF AN EETLT S
7eDITid, 77 ANEROVEARY FTRONDETFA T 7 A VB LA XY P TR
LNZEHZEH L TWBENDHS. $72bDbH, ContentChange %15 H NI L,
TXRALDEZONHHEGZONTFA N TERT 22 TOA, EEOKRDT ¥R
FEFLZIENTES. 77 ANVIEENE T 7 ANVERE LA RS MTRIDD 285
EHY, THLEOTF X MIETLTERY. 2, DI 77 ANVERELIZAXRY PO
BROTF AP 2G27DICBZDHORRDT F A MPRBETHZZLITLD. ARV PR
FHBZ X, "version"F—DED 2 L BT Z e THAIT 2 Z e TE 5.

02r7 7 ANERRL CERER A TOa— KE1§2 728D TypeScript 7' v 27 Z 4% X
313 1TRT. load BAE R 77 7 A LD ARRAL L S IMUHT I IC& D, SRERHD
a— FBXTFHINTTZ -7 b DHBRERINNEICIE A RSN 2152 28N TES. ZOH ¥ Ira—
FiZ 1 fTHTA ¥ H—FLTW3 Node.js DlAIAAEY 22—/l node: £s*122 2 fTHTA
¥ HR— b+ LTW3 npm /% v & — vscode-languageserver-textdocument 3 ICIKTF T 5.
vscode-languageserver-textdocument (& Node.js IZIKIFE LR W2, 77 A LT AT A
N7 7 ANERARTHIEEE TS Z 12L& D, Node.js ISt D JavaScript/TypeScript
TV EALTHRHTES. 31T7HDLS 6 [THTERSI NS B reviver IF, A NV ME2R
3 JSON XX #H % i3 2 BRICHIPAZ RS 2R AB A THNT 20050 THS. Z
DREA%IZ JSON. parse PABICIE XA, JSON ¥4 % RS 2 BRIC "range" ¥ W\ 5 ¥ — DH
22 BROEHITHNI{start,end}D L5 B A TV =¥ MZEHT S, Zhuc kb, JSON
XFHN R RR L TR 5 5% %83 % TextDocument.update D E KT 251 OHIZED
Hohd. SITHIZBWT, v 774 v EHAH L TUTF-8ITX D XFHNICEHLTW
3. ZHCHKE, 9fTH2S I3ITHR»I TR 7 7 A MiCH B 4 X MZ R L CELY
ELTW3. 1017HE 11/ THIZBWT JSON Lines B TH2u 7774 1%2 121 250D

*12 https://nodejs.org/api/fs.html
*13 nttps://www.npmjs. com/package/vscode-languageserver-textdocument
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27

type TextDocumentDidOpen = {
type: "textDocument/didOpen";
body: {
textDocument: {
uri: string;
languageld: string;
version: number;
text: stringl}tl};
timestamp: numberl};
type ContentChange = {
range: [
{ line: number; character: number },
{ line: number; character: number },
1;
text: string;
rangeOffset: number;
rangelength: numberl};
type TextDocumentDidChange = {
type: "textDocument/didChange";
body: {
textDocument: {
uri: string;
version: number};
contentChanges: ContentChangel[]};
timestamp: number};
type TextDocumentDidClose = {
type: "textDocument/didClose";
body: {
textDocument: {
uri: string}tl};
timestamp: numberl};
export type TextDocumentEvent =
| TextDocumentDidOpen
| TextDocumentDidChange

| TextDocumentDidClose;

3.12: a7 > A NMIZEEN S JSON XFH DG /- T RIES
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JSON X FHNC 3L TWa. trimEnd 137 7 A VREDOEAT T 2 HIFR S 5 72 DI ET
H%. 121THTIE 12120 JSON XFHNA T =7 MITEHLTED, 2D reviver
ZHWTHMAZ RITEHTZHARTZTVS. 13{THTIEA XY % "tinestamp" ¥ — DA%
HOWTRRANECHE SFEZT0W5. 15 THIRBWTEE SN 5 ZEH document IT K> T 7 7
A VDIRAEZBIF§ 5. TextDocument (& vscode-languageserver-textdocument 42k
SN TED, contentChanges F—DIEIZJE LT T F R b2 BEHT 2 UM 2@ YNAT 5 HEE
A TWa. 161THE 1TITH2SMFE 2E7ITB VT, JBohiA XY+ DF|Z2ERAINEIC

L, 77 ANVONEZEILL T result ZHICHAL TW5. 181THHH 221THIZB W
T, 77 ANERVIZANRY FOLHEZIT-oTW5. 19 THIZBWTA XY b2 6EiAH L
7%, 21 fTHICEWT TextDocument . create BRI X o TIER L/ZET7 7 4 LD
WREEPEZIZ 2. 20THIZBWT, BED7 7 A LDORBL ARV OB TAN=Y a V%
L, A—THUTZDA XY FOUHZRTLTWS. T, F—DNN—2arD7Fx
A MW result ZERUCHEBIEMEHZI N VWX ST 5720 TH 5. 231THH»S 35/7HICBWV
T, 77 ANVEHRBELIARY PO ZIT-oTWS. 24fTHE 25 fTHIZBWVWT, ZDAN
Y RN 7 7 A VBRIV A XY PR TS 2 R L TWS. UL, 77 ALK
WIDIREED N TXF A M EEITLTERWEHTH L. 2T{TH2S 327 CHTT, 774
LVDIRBEE A XY PO TAN=Y a 2L, ZOREL TUHEZIT> TV, A XV
DN=T a7 7 ANVDIRELD 2 ERZFWVGE, ARV FOREDEEDOINL DT T —
ELTHIL TS, ARV PDOAN=Ta D7 7 A VOREBI DN WEHE, £ X2 OJE
BPHNLTVEINSLT— LTHILTWS. A XY FPOAN=Ta rH7 7 A LVDREL
UHE, MENBRFELRVDLLZDANY FOMEEKTLTWS, Z4ud, FIUTIZED
WEDF L AN—T a TR T 7 A VICRHBMEN TV ENETHS. BITHTARY b2 5
A Lz fE%E e, 34 fTHIZEB W T TextDocument . update BIEUC &K > T 7 7 4 MITHRE
ZEALTWS.

322 IZ—HREOBE SR

INEEINTza— FREP ST -2ty MNIEDmEBRE LM ST 270, BEMbALTY
% TypeScript DFEY —N—IZ K 2 7 —WED T 2TV, WMMEGEZED 2. T
LT, FREATOTFRAMEEITLLADS, TypeScript DY — N—I1Z7 F X b ZHEX
ANLTZI —mEZIERL, BB 227 —WMERD T 7 7 2FRT 5. HHSEA
ZED BTz, KT T —ERT 2 X TOMFICOWTHREHH . = 7 — WG OMEICEH
LTathL, it ziT5. WMEHHD» OB GEL 7 =235 D, RIVE TOMRERRHD 2 # X
DROFEERD 2 E XD ZVHIEZHE T 2. SN LREBEREZ O ETD -7, 2%
HNZ WYz Node.js DN—2 2 »1d 24.12.0 TH o 7=.

F9, WESNZa—-FREQ 7P OBEBREN FWCHELL 7 7 A L ITHET 207
77 ANEMBEL, ZORRRTOTXFRA M 2ETLE. BBRENTCHELER ST >
ANE, VI72R) Y Z7RFF5HEICOVTIE 8 DOREDLS 8 7 7 41, HEEENE
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-

import fs from "node:fs";

2 import {TextDocument} from "vscode-languageserver—textdocument";
3 function reviver(key: string, value: unknown): unknown {

4  if (key === "range" && Array.isArray(value) && value.length === 2)
5 return {start: value[0], end: value[1]};

6 else return value; }

7 export function load(path: string): stringl[] {

8 const eventsJsonl = fs.readFileSync(path, "utf-8");

9 const events = eventsJsonl

10 .trimEnd ()

11 .split("\n")

12 .map ((row) => JSON.parse(row, reviver))

13 .sort((a, b) => a.timestamp - b.timestamp);

14  const result: stringl[] = [J];

15 let document: TextDocument | undefined;

16 for (const event of events)

17 switch (event.type) {

18 case "textDocument/didOpen": {

19 const {uri, languageId, version, text} = event .body.textDocument;
20 if (version === document?.version) continue;

21 document = TextDocument.create(uri, languageld, version, text);
22 result.push(document.getText()); }

23 case "textDocument/didChange": {

24 if (!document)

25 throw new Error ("document not found");

26 const {version} = event.body.textdocument;

27 if (version >= document.version + 2)

28 throw new Error("version jumped")

29 if (version < document.version)

30 throw new Error("version decreased")

31 if (version === document.version)

32 continue;

33 const changes = event.body.contentChanges;

34 TextDocument .update (document, changes, version);

35 result.push(document.getText()); }}

36 return result; }

X 3.13: v 7 7 4 VZRL CTERER SR TDa— F 2155725 TypeScript 7 v 277 A4
1l
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SEEOFERE | TR ANY M BB EAARY M

V7 2R VT RITSHE 10455 19495
FEEES BN 7N 7 %475 i 6088 13757
% 3.3: FEZ L OHUSEINIZA Ry MBI TERARY MR

TNy ZRTIBEIICOVTIE 1L 77400, ZhFPAHHLE. ZhesD 7 74012250
T, 321 HTHMLELEL LD, BRADTF A M 2EIT L. N—Y 2 ¥ ORIEH
H3RTT77ANMZOVTIX, ZO SEL ENETTELLHMEINS HDITOVWTIZE
TLCEX-HBETHONML, B TERDPoLDDIEIWMORVWA. FHLA npm vy 7=
vscode-languageserver-textdocument O N—Y 2 >3 1.0.12 TH o 7.

FEZ L ORGS NI ARY MREBITLTERARY MIER3ZITRT. V777 &X) Y
TRATOMETIE, 19,495 DA XY P Z2EIFL, 55 10,455 tFD A4 X¥ MZOWTZ D
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*14 https://github.com/microsoft/TypeScript/wiki/Using-the-Compiler-API
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=

const linesToConsiderNeighborhood = new Set<number>() ;
const start0ffset = document.offsetAt(change.range.start);
const endPosition = document.positionAt(startOffset + change.text.length);
let neighborhoodUntillLine = endPosition.line;
while (neighborhoodUntilLine <= document.lineCount) {
const leadingText = document.getText ({
start: endPosition,
end: {line: neighborhoodUntilLine + 1, character: 0}});
if (leadingText.trim()) break;

else neighborhoodUntilLine++; }

© 00 N O Utk W N

_ e
= o

for (let line = change.range.start.line;

—_
N

line <= neighborhoodUntilLine;
13 line++) linesToConsiderNeighborhood.add(line) ;

3.15: HREEHIPH & mWIT2 2T 5729 D TypeScript 2— F

RENTOMRERPH O ETH 5720, RWERDRHEH P DI endPosition % 2fTHM S 3
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BWT, HEHP DK KD S neighborhoodUntilline 2RI ITOXRXDITEHETDT F X b
leadingText ZHUF L TW5. % L leadingText B2 THYV A b XAR—=XTHIUE, WE
HPHIXITARKTH D neighborhoodUntilline FTIXETETTHZDT, XLWXETHD B
P2 ERE T 572 0IZ neighborhoodUntilline % 1 HMX ¥ 5. ¥ L leadingText IZH Y
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24T/ DT, neighborhoodUntilLine IFRAMANCHERITEZRL TV, 11{TH2 S 13
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CIWVTTH 2 L LTV 5.
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18 // body.type iU TAEZDKT S

19 switch |(body.|)

20

21 // body.type #' "start" DIBEDREDIE

22 // LTEERERTHD, “./db.ts” @ db ICCORDEEXTHTIHELNH S
23 return Response.json({

24 id: “work-${nextId++}",

’ROBLEMS e OUTPUT TERMINAL PLAYWRIGHT PORTS DEBUG CONSOLE

TS work.ts src (2
X Identifier expected. ts(1003) [Ln 19, Col 16]
X '{' expected. ts(1005) [Ln 23, Col 3]

3.16: 707 I =HhEL T —ZME L THl OS5 2Rk L Tn7zfl
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FED O HORERBEDO LR ERATHR L2 25, HODPIKEZ LRV T —2E
FNEEZONE2DBDIE6HATH-7. BHLPICEE L BRVWLT T =& EN 5 HEREIE
DEIEEX, V772XV I7RITHOFETEIBEIZ 7HTHY, HEEBIMYE TNy 7 %175
BT 1Eice YE ok HHINZICE 20003, HOLICEF L RVWZI—DEEN
3 s e o HRERETIE, 2— FEOBZNMBTET 7 —BRELZZD 22D
LFEF L ARAVL I —ARE LR oTd, Tur Ik s — 2B L TH DB
EREL TORGEDNZ Ao, 20 X5 RIREBBIIMKGEEM L 7Ny 724753 ET
Friczd Aohi:.

TP IEL T — 2 RE L THOSF 2 /e L TV mEREDH 2K 3.16 1IT7R7.
Z ZCIREBEIIREEN & TNy 72T 5 EICBWT, s o530 191THD switch
XEFGABRLTWS., KD 21 fTHUBRES 5»rUOHARINTWEHTTHS. ZZTlX, 7
1277 <X switch XDBPTEETH 372D return WBWTHEEIN TWEEL T — 2
LT, switch XDAIIZH WS R body.type Z AT L TW5. fREHIFH DKL TH 21
DT — Y MALBIZFEP ITATR TR R WEFNIFEL, HIOITICHFETS % return I2BWT
WE X NDOET 7 —IIREH P SFE VTIN5,

33 F—=2tyvbEHLICIST—HKEEZBRITZIE2—"T7—0D
R
774N eDF—ANTDa— FiFEZITIZ, MEIN-BEEZNELBLOITICHE

T2 2a—V—%2ERTE. ZOL2—Y—TX, 12007 7 ANIHETEZF—ANT
*Oa— FREDTFT—EEEn 7 7 A LEEIRL, VS Code FT1ARY MDA



36 BI3IE IS-DPREINZSLSHBRI-FREBEOT—42tEv

REHEMNSELUELT—HENMEEIC
XETS—ERRT DDITH M SiRERTHE

500

WEFHEADEVCELT—ARNMERIC
AT S—ZRRT DDITH M DIREH

400

400
300

300
Eod 200
200 ®

100
100

N L N N N N
N N N N3 N
& & & & & M
B S S « S <

N
&
K

#REER (ms) wREM (=)

TREEHIPH 2 HIEWIEL 7 — 7R WA
NIEL S — R RUET 2 DI B R
RESENSEVGEIS—MHIIEEIC
SGEIS—4RRTHDITH M BIRES

80

TREHIP D 5 EWSUEL 7 — R WA
XETL S — B RS 2 DI D B R R

REHBEMN BV UELSI—HHIHRIC
XETS—ERT DDITH M SiRERTHE

60

40 &

40

B

20

#REER (ms) wREM (=)

MRERHIPA 2> 5 IR WIET 7 — 3D 55512
XIEL T — Z RIS % DI B AR

TREEHIPH D HIRBNEL 7 — 23D 55812
XIEL T — R RT3 DIZ D B RS
X 3.17: WREHIFHD SR NVIEL 7 =D H 558 R VWG OWTXEL 7 —2fRIRT 5D
WCHh BARERE C RERE RT LA NI T A

DR LS a— FIFEOBREEZMETE 5. a— FiF#E%® VS Code FTRRT 57
», Ea—U—=2HWnTWV5S VS Code LOTT —EZHICBE T LN TES. La—
7 —1% VS Code HhiRIEREL L THEET 5.

La—7—TlF, DURCRIBELITS 28N TES.

o VT W2 R 77> AN %ICIC, a— FEEZHETIHLLWEZ 72

o BVWTWAHBF DX 7T, ROMmEICHELD

o FIVWTWVWAHBEF DX 7T, AIDWEICRES

o FVWTWAHBHPDLXTT, KEDN—YaryETREDTS
o FAVTWVWAHBFOXTZEAL %

ZDIH, ROMEIHEDIRIELAHTORMBEICRE 2IEICIE> a— Ay PF—ARESNLTW
3. ROMEIEDRIEICEH DY To Ny a— Iy bF—2RFLTZZ2T, #itLT
HHREEDZZENTES. £, BHEON—Ya VETREDT2HEICK-T, 9
EoTHOLNIUEL T —HREL T ORT 2 FTOMBEREIREL, a— MRS

10.00

10.00



33 TREYv B LILIS—REZBRTSE2—T7—DRE 37

ITo—WMETHHELTHESET 2N TES.
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N—=a v 24 TITONLREL ZORRICHRE SN I —2K 3.18 1ITRT. ZOMRE
DHTETIZ, #ERHEIE if (hitPointRage < 0) BKL U if (hitPointRage < 0.3) ICfT
ZEXZ R TTICHKZ, if (hitPointRage < 0.5) BT 2 FH XX ICHLD o 72,
TREHT DR TlE, currentHealthCondition ICRATERWVWE WS T =232 DITMZ,
BLTOWAHEOBAEMES L BRI L7 —PREINTVS. ZhbDTT—IF,
RERNCRABNICD T2 v F—=A4 Y 72 fES ZEES let currentHealthCondition:
HealthCondition ZHIRL7=Z ik 3. ZOMEICBWT, #HEZ 19/TELLMHF 3
if XORBEICHIK 7 a vy 7 O—E{currentHealthCondition =%JER L, r ZITHBIAA
TEEIMWZITWVS. WERDOIFETIZ6 2Oy —PHEIN TS, 2055, 20fTHD
else KM L THEINTWE AL T -, 77 A VKEOHIN L THEIN TV S AT
Z—t, IBITHOMEMMEZRZRWGERD DBEMETS e FET 20 71, 2017
HEHEHOITHBES ST LTV I ADICREIN TV EEZLNS. BHOIZIF—DS
b, I9fTHDO r W5 F—VU— FRVLEHEDHG IRV WS EZ 77—, 191THD
ZRr BDEELRVEWVWSI T =X, HEZOMEZHREL TVEDICRETVWE T —
TH5. 21 THD currentHealthCondition IZRATELRWVWE WS =T —IX, WERTH» S
HolbDTH3. 22T, 191THICH 2 r WRESINZOET 7 —1%, REHFH LWL
BlZHb. —7, 20fTHICDH 2 else WIMESINZEL T =, 77 A IVKREICH 2 HIH
HINDZXIEL T —13, MEHPH L ENMIEBIZH 5.

N=Ta vy 30 TITObNLRE L ZOHIRICHRE SN 7 — %K 3.19 1TRT. N—=Ya Vv
24 55 ZOREDHTETIT, BEFIZ 19THEICBVWTHF— 7 — N return ZREETASL
7. ZORETIE, N—Yar 24 TEEEDPTTHoLDICREINTVWZ19/THD 2
DOLT—IFRRL, ZALHND 4 OO - ZDFEEMEINTVS. ZOREICBL
T, #RFIID DL if XO—HTH o7 20 THDYelse {DERHFEITI LHEIRL, HIFRL
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13 export function currentHealthCondition(member: Member): HealthCondition {

14 const hitPointRate = member.hitPoint / member.maxHitPoint;
15

16 if (hitPointRate === @) return HealthCondition.Dead;

17

18 if (hitPointRate < @.3) return HealthCondition.Danger;

19 if (hitPointRate < 0.5) {

20 currentHealthCondition =| HealthCondition.Caution;

21 } else {

22 mmmm;wm = HealthCondition.Fine;

23 }

24

25 return currentfiealthCondition;

26 }

PROBLEMS e OUTPUT TERMINAL PLAYWRIGHT PORTS DEBUG CONSOLE Filter

Vv TS before.ts 6-7-nested-else (3
& Cannot assign to 'currentHealthCondition' because it is a function. ts(2630) [Ln 20, Col 5]
® Cannot assign to 'currentHealthCondition' because it is a function. ts(2630) [Ln 22, Col 5]
v (@ Type '(member: Member) => HealthCondition' is not assignable to type 'HealthCondition". ts(2322) [Ln 25, Col 10]

before.ts[Ln 25, Col 10]: Did you mean to call this expression?

13 export function currentHealthCondition(member: Member): HealthCondition {

14 const hitPointRate = member.hitPoint / member.maxHitPoint;
15

16 if (hitPointRate === @) return HealthCondition.Dead;
17

18 if (hitPointRate < ©.3) return HealthCondition.Danger;
19 | if (hitPointRate < @.5) f| HealthCondition.Caution;

20 ¥ else {

21 currentHealthCondition = HealthCondition.Fine;

22 ¥

23

24 return currentHealthCondition;

25}

26

PROBLEMS e QUTPUT TERMINAL PLAYWRIGHT PORTS DEBUG CONSOLE

v TS before.ts 6-7-nested-else (6
(& Function lacks ending return statement and return type does not include 'undefined'. ts(2366) [Ln 13, Col 57]
) Unexpected keyword or identifier. ts(1434) [Ln 19, Col 28]
® Cannot find name 'r'. ts(2304) [Ln 19, Col 28]
(® Declaration or statement expected. ts(1128) [Ln 20, Col 5]
(® Cannot assign to 'currentHealthCondition' because it is a function. ts(2630) [Ln 21, Col 5]
(& Declaration or statement expected. ts(1128) [Ln 25, Col 1]

3.18: N—Ya v 24 TITbWREL ZOHiRICHRE SN2 —%2RTa—v—.
DIFRERT, THOMERDORELZRT. RECESATN-HEOBIRITEH IO
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13 export function currentHealthCondition(member: Member): HealthCondition {

14 const hitPointRate = member.hitPoint / member.maxHitPoint;
15

16 if (hitPointRate === @) return HealthCondition.Dead;

17

18 if (hitPointRate < @.3) return HealthCondition.Danger;
19 if (hitPointRate < ©.5) return HealthCondition.Caution;
20 } else {

21 | | currentiealthCondition = HealthCondition.Fine;

22 ¥

23

24 return currentHealthCondition;

25 X

26

PROBLEMS o OUTPUT TERMINAL PLAYWRIGHT PORTS DEBUG CONSOLE

v TS before.ts 6-7-nested-else 4
() Function lacks ending return statement and return type does not include 'undefined'. ts(2366) [Ln 13, Col 57]
(®) Declaration or statement expected. ts(1128) [Ln 20, Col 5]
() Cannot assign to 'currentHealthCondition' because it is a function. ts(2630) [Ln 21, Col 5]
(X Declaration or statement expected. ts(1128) [Ln 25, Col 1]

13 export function currentHealthCondition(member: Member): HealthCondition {

14 const hitPointRate = member.hitPoint / member.maxHitPoint;
15

16 if (hitPointRate === @) return HealthCondition.Dead;

17

18 if (hitPointRate < ©.3) return HealthCondition.Danger;
19 if (hitPointRate < ©.5) return HealthCondition.Caution;
20 | m&m = HealthCondition.Fine;

21 X

22

23 return currentHealthCondition;

24 ‘}\

25

PROBLEMS e OUTPUT TERMINAL PLAYWRIGHT PORTS DEBUG CONSOLE

v TS before.ts 6-7-nested-else (3
(® Function lacks ending return statement and return type does not include 'undefined'. ts(2366) [Ln 13, Col 57]
(® Cannot assign to 'currentHealthCondition' because it is a function. ts(2630) [Ln 20, Col 5]
(® Declaration or statement expected. ts(1128) [Ln 24, Col 1]

X 3.19: N—Y a ¥ 30 TIbIHE L ZDRiIRICRE XN 27—, E2RER], IO
HHOIREEZRT. REICESIATN-HBEOZERIFEHCITOI.

N—=ar 39 TITbOMRE L ZORRICRE SN 7 — 2K 3.20 IT/RT. N—=Ya v
30 226 Z OMREDHTE TIZ, HERE I 20 TTHIZH o 7z currentHealthCondition = % H
PRL T return WEZZ TW5. ZOKRETIE, 77/ LVKEBICHZHIME SN L ET
T—=EIPMEINT NS, ZOREICBNT, #HHEEE DL if XOKEBIZH-72} L,
ZHUHE{ return currentHealthCondition %, F X ®HTHIFRL TW3. RELDKRT
HEIEARTA PAR—ZADEWVWERWTETLTED, =7 —FMEIhTuvin.,
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13
14
15
16
17
18
19
20
21
22
23
24
25

BI3IE IS-DPREINZSLSHBRI-FREBEOT—42tEv

export function currentHealthCondition(member: Member): HealthCondition {
const hitPointRate = member.hitPoint / member.maxHitPoint;

if (hitPointRate === @) return HealthCondition.Dead;

if (hitPointRate < 0.3) return HealthCondition.Danger;
if (hitPointRate < ©0.5) return HealthCondition.Caution;
return HealthCondition.Fine;

}

return currentHealthCondition;

PROBLEMS o OUTPUT TERMINAL PLAYWRIGHT PORTS DEBUG CONSOLE

v TS before.ts 6-7-nested-else (1

13
14
15
16
17
18
19
20
21
22

) Declaration or statement expected. ts(1128) [Ln 24, Col 1]

export function currentHealthCondition(member: Member): HealthCondition {
const hitPointRate = member.hitPoint / member.maxHitPoint;

if (hitPointRate === @) return HealthCondition.Dead;
if (hitPointRate < ©.3) return HealthCondition.Danger;

if (hitPointRate < ©0.5) return HealthCondition.Caution;
return HealthCondition.Fine;

PROBLEMS OUTPUT TERMINAL PLAYWRIGHT PORTS DEBUG CONSOLE

No problems have been detected in the workspace.

X 3.

20: N—Y ar 39 TITbOMREL ZomKkicCREXIN2o—. k2

ERONEZRT. WEICEZAZNHEOERIIFEHTITbN .
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41 Fo

AL T, IDEICX 227 —EDOFED/-DIZ, =7 —2MEINZ XI5 a— iR
REEOT—Xty FEER L. fERICHz->TE, EBICK D HIBRED o — FREZIVE
L, ZZ020W0WLDDDFEMICE o T T =23 SN2 mEREZ M Uz, RIS CTIER
LT =%ty MZ&D, Z7—EROUBIHZLDLEF LRV T —RERFORESLT
7 —EEZMA BRI LI EHNTES.

ERRICH 712> TiE, ETF AN Da— RREEZMBECERLEZLS, V777X
Y REEBIMOREEHBRE IS5 X5 2T, a— FMEERIUEL . MAEORTREITS
TeHDF—aH—DEEP, R -G Ihd k5 ka— FRERELHGT 2HEDIENK
BiTo7z. FEBRTIZ 13 NOHBREOHNIEZRT, 3 HTHEEZBR 24N MRNETZZeH
TE7.

PEE LT a— RSN S, REHFD SEWSHET 7 =D D, fEkE TORmERRM 27
IDRIBEE 2 LD ZBVREBEZMBL, 7—&ty b Lk fitickd, €Z
LABVEEZLND LT —DWMEIND XD BREBELFICED T —Xty PEIEKL
oo T2ty MZF 0 HoREBESEEN, 55 36 HickT—Xty MEKDOHEIT
Hole TEFLLABRVZT— ] BDEFTND L EMR L. T, T—XEy NCEENLE
EDT7 7ANVDa— MREELZHEL, 2— FREL 2T IHED IDEIC LS T 7 —R
HEEBET LN TER.

42 S1EODFRE

AT, IDEICEZ 7 —MEOHEDDIIT—Xty P EERL, =7 —REFIE
DFHEiAFIRETH 5 Z & ZffED Oz, LA LR S, R TIET T -l FHEr ERICE
T2 eETETVRY. AROFIIFES, AR TIHERIN LT —XLy MZ&D, =
T —MEFELEBRICHET L erEENS.

AT, TypeScript DL 7 —HEDHEZEZITI Z & ZHEE L LT, #i# I Z TypeScript
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