Go IES LI LSP B imRYSLikism

wmFR
Jun 12,2025

BERSBMIN (Language Server Protocol, LSP) @idfRiBRmIEsR51BSTAE (Wb 2. EX Bk
KETISHA) , MIRERE T HARTALES. XMRENIHINATHRETHRIFNRIERPRE—BNE eRER
B, ¥R GoBESEW LSP ERIREEEEMHE: goroutine I channel HARERAEHSHEEENR;
FEEST JSON-RPC M BB ENTEFRR T HRERE,; #SHEFIFENRAELT HBRE, XL
ME Go RAMESM LSP B mpVIEARIERE,

1 LSP OB RIR

LSP &F JSON-RPC 2.0 #SetaiZiz iBEMAl, EXTER. MEMEM =X EER. FHE%EF STDIO.
Socket MIBEEZMAN, HERARAEELEM: FLL Content-Length AEPFEBAGEEE JSON FHFHK
FE, BHi JSON #uEF, HEREREGSVIBNEF. MERESRASMINEEER=IME: BRIHERL
X Initialize 7&K, ARSBE[/IMRIEENBE, MERF KA initialized BHIH textDocument/didOpen &
H; B&ET textDocument/completion ZHiEREENEFES RS,

2 Go SEMAZOIRMIZIT

KHEMERARRIKIT: FREARRAEFTIRNRERME, MEIE JSON-RPC B ENREFIDSIKE,;
WS ERIMLSP MSEEXWAKA H, HABEEIGITHLAXE: £ goroutine ATER DA, HMIIRKE
goroutine 73 1/0 1##F, & channel [ILER AT, B MEREMM— ID HEMEIEREL, ZHazE]E
BHEE B R AR AR MR, XMt HFIA Go B CSP REUAE, BMFERIKA:

goroutine,. ., x channely;..

Al = SMBFER

3 BEHRKI LSP BF iR
3.1 BiBfEgE

Bt exec.Command S FHIEHBIUMERANBHEE:

1emd := exec.Command("gopls™) // /BEI gopls IBE RS 2E
stdin, _ := cmd.StdinPipe() // FREUEANEHE
3| stdout, _ := cmd.StdoutPipe() // FEUaHEE



3 BEHLI LSP B iR 2

cmd.Start() // BT Boh#HIE

BRI SIE S IRSSBIHIZEIRSEE, StdinPipe A FMARSSBAIEIFRK, StdoutPipe MEUKIELZ,
R EBIER. FERHERGESRNAT RO, KENACES MRENEIRED.

3.2 SRIUHBYRAEET

BT R IR LSP FFERYL IS

func ReadMessage(r io.Reader) ([]byte, error) f{

2 var length int
// IEE Content-Length: 123\r\n\r\n &R

a _, err := fmt.Fscanf(r, "Content-Length: %d\r\n\r\n", &length)
if err I= nil {

6 return nil, err
1

e /] ¥EKEIREX JSON &
data := make([]byte, length)
err = io.ReadFull(r, data)

return data, err

12}

HEERENE ST Content -Length SKERREUHEBAKE, FEEHEHIZINNF IR, XMIZITER T #TTE
JSON RiRYER A H XU,

3.3 &I2 JSON-RPC ¥

RE XIS R SSI AR AL

type Request struct {

2 JSONRPC string 'json:"jsonrpc"' // BEEN "2.0"
ID int “yson:"id"" // iBERME—FRIR

p Method string json:"method"" // LSP Aix&

Params any “json:"params"' // B

©

type Response struct {
JSONRPC string “json:"jsonrpc™"’
10 ID *int ‘json:"id"" // BIATE
Result any “json:"result" // FEIHBYIR[E]
2 Error any 'json:"error" // KMESIR[E]
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ID FEESTHIER-IARAYBRET X R, Params 1 Result A any RELGEN RRSENBREM, TR
ID ERIEHRBUBEEMEE (D HE),
3.4 ZOVIRESEIR

BB EBIRS: XY URI ZIRASAMET RIS ERWMSIEH]; ClientCapabilities LMK IZiEINES
JSMIRE & IEKEBITEIE context . WithTimeout SEIR:

1| type DocumentState struct {
URI string
E Version int // hRZ&SgiFEHE

Content string

7| type Client struct {

capabilities ClientCapabilities // BE/1%E

9 documents map[string]*DocumentState // XIERE
pending map[int]chan Response // FfFHRIIER

" mutex sync.Mutex // IRSIHRIEFH

1

FRASTESAXEEEINLEE, WHRRSHBLINFLIEEH. EFIRIPFAERSBERSH M

4  KEINEEKIRA
4.1 FEWIEF
BB R IR AR

resp, err := client.Request("initialize", InitializeParams{
2 RootURI: "file:///project_root", // B4 URI
Capabilities: ClientCapabilities{

4 TextDocument: TextDocumentClientCapabilities{

Completion: CompletionCapabilities{...}

g 1)

RootURI 3&1& RFC 3986 X1 URI #&T,, Capabilities AR iRy LSP 4514, ARSZE:REIMINER B
SRS B N EMYIBLERE,
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42 XHEFP (EBEEH)

NHEEER R XEEEHEA:

client.Notify("textDocument/didChange”, DidChangeTextDocumentParams {
TextDocument: VersionedTextDocumentIdentifier{
URI: "file:///main.go",
Version: 2, // BHiahk4S
1
ContentChanges: []TextDocumentContentChangeEvent{
[Text: "package main\n\nfuncymain(Qy{\n\tfmt.PrintIn(\"new\")\n}"},

9]

W7 SIS, BRSSBBEENRAS/ NTFHFENERUNLELF. 2E8EMmERA T/, AXHENE
RBIBE4 T,

43 BB EIFER
H2ERFBHENCATIE:

resp := client.Request("textDocument/completion”, CompletionParams{
TextDocument: TextDocumentIdentifier{URI: "file:///main.go"},
Position: Position{Line: 3, Character: 5}, // 175IM 0 Fi8it#k

b

items := resp.Result.([])CompletionItem) // ZEEMr=iELE

TS 5THREENM O FHITE. LRECENLTIIR, SIMAEEEFXA. BANSNRALE
28,

5 BERRESHERSGRE

5.1 HAERREMKMH

HERBHEFEIEFMURF:

func (¢ *Client) UpdateVersion(uri string, ver int) {
c.mutex.Lock()
defer c.mutex.Unlock()
if state, exists := c.documents[uri]; exists {

state.Version = ver




5 BERESHRATRE

channel ERAFBIREEFPK/NHEE select B!

select {

case resp := <-callbackChan:

5 /] SAIBMERZ

case <-time.After(5 * time.Second):
5 /] HEBEAME

1

BB E-HREREERSHAOEH, EBRIHUHN B R KA FHZE,

5.2 fEIRMERE

EESR TR R A SRR EIE

retry := 1

2| for {

if err := client.Reconnect(); err == nil {

4 break

1

6 delay := time.Duration(math.Pow(2, float64(retry))) * time.Second
time.Sleep(delay)

8 retry++

}

EEMRNEFELRBINER, RESBFLNTFLIE, BEEEHFRAN:

t = base x 20ttempt

53 MBEHLR
HEMRHRL RESE:

var messagePool = sync.Poolf{

New: func() any { return new(Message) 1},

func GetMessage() #*Message {

ol

return messagePool.Get().(*Message)

7| }

NAZEHIEEGHIESIRE:

func (¢ *Client) BufferChanges(uri string, changes []Change) {



o

6 it 5t 6

c.batchMutex.Lock()
c.batchBuffer[uri] = append(c.batchBuffer[uri], changes...)
c.batchMutex.Unlock()
/] 50ms [ERtA#ERIE
time.AfterFunc(50%time.Millisecond, c.FlushChanges)
1

WS IER G H IR AR EIR R IR

6 ARSI EIE
6.1 LSP ¥k

WY EEEERIERRIBHR:

go run client.go 2>&1 | tee lsp.log

AEEE Z#GIKEF JSON &, FETHAIAMM. VSCode By LSP HEEHEH Wireshark pIfEIE S,

6.2 BTl sRES
RS BT IIE B S

func TestInitialize(t *testing.T) {
server := &MockServer{}

client := NewClient(server.In, server.Out)
go server.RespondToInitialize() // 1&INBRSS2EMEL
resp := client.Initialize()

if resp.ServerInfo.Name != "mock" {

t.Errorf("unexpected_server name:_%s", resp.ServerInfo.Name)

}

BEXH (Golden File) RIFtREMRAFEZ:

golden := filepath.Join("testdata”, tc.Name+".golden™)
if *update {

os.WriteFile(golden, actual, 0644) // EFiEZ
1
expected := os.ReadFile(golden) // LEBRER

Go IEERMEFENHRERMBANITAERESE, £ LSP ZEFRHFRMSERIHEENS. HRERFFEM
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BF&RER, BFEREANELT TREDR. BIRANFEIBAMNHEMSE LI gopls HE3, XFRK
YA TIEVIRAR. BEE LSP £AMFFEIE#, Go RUMEFFIHFEFLZE TAETH EHRBEENAE,



