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Service

● A collection of actions the 
server can perform at the 
client’s request
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service Greeter {

  rpc SayHello (HelloRequest) returns (HelloResponse) {}

}

message HelloRequest {

  string name = 1;

}

message HelloResponse {

  string message = 1;

}
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Service

● A collection of actions the 
server can perform at the 
client’s request
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// $ protoc -I protos/ \

//     -I${GOPATH}/src \

//     --go_out=plugins=grpc:protos \

//     protos/helloworld.proto

//

// Code generated by protoc-gen-go. DO NOT EDIT.

// source: helloworld.proto

type GreeterServer interface {

    SayHello(context.Context, *HelloRequest)

(*HelloResponse, error)

}
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Service

● A collection of actions the 
server can perform at the 
client’s request
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type GreeterService struct {}

func (s *GreeterService) SayHello(

    ctx context.Context, req *pb.HelloRequest)

(*pb.HelloResponse, error) {

    return &pb.HelloResponse{

        Message: fmt.Sprintf("Hello %s", req.Name),

    }, nil

}

github.com/keelerh/demo-radicle



gRPC + Protobufs

● gRPC: a high performance, 
open-source remote procedure 
call (RPC) framework

● Protobufs: the Interface 
Definition Language (IDL) and 
underlying message interchange 
format for gRPC

Image Source: http://www.grpc.io
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Server

● A computer program or device 
that processes requests and 
delivers data over the network
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func main() {

    lis, err := net.Listen("tcp", fmt.Sprintf(":%d", 8081))

    if err != nil {

        log.Fatalf("failed to listen: %v", err)

    }

    grpcServer := grpc.NewServer()

    svc := helloworld.GreeterService{}

    pb.RegisterGreeterServer(grpcServer, &svc)

    if err := grpcServer.Serve(lis); err != nil {

        log.Fatalf("failed to serve: %s", err)

    }

}
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Greeter service

✅  Naive implementation

❌  Production ready
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type Service struct {}

func (s *Service) SayHello(

    ctx context.Context, req *pb.HelloRequest)

(*pb.HelloResponse, error) {

    helloCount.WithLabelValues(req.Name).Add(1)

    return &pb.HelloResponse{

        Message: fmt.Sprintf("Hello %s", req.Name)

    }, nil

}

github.com/keelerh/demo-radicle

Production service

● Metrics
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type GreeterService struct{}

func (s *GreeterService) SayHello(

    ctx context.Context, req *pb.HelloRequest)

(*pb.HelloResponse, error) {

    helloCount.WithLabelValues(req.Name).Add(1)

    log.Printf("%s: %s: %s", "grpc", "SayHello", req.Name)

    return &pb.HelloResponse{

        Message: fmt.Sprintf("Hello %s", req.Name),

    }, nil

}

github.com/keelerh/demo-allium

Production service

● Metrics
● Logging



     @KeeleyErhardt

Production service

● Metrics
● Logging
● Tracing

Metrics

Logging

Tracing

Service



     @KeeleyErhardt

Production service

● Metrics
● Logging
● Tracing
● Rate limiting

Metrics

Logging

Tracing

Rate limiting

Service



     @KeeleyErhardt

Metrics

Logging

Production service

● Metrics
● Logging
● Tracing
● Rate limiting
● ...

Tracing

Rate limiting

...

Service



Building production services is hard.
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What should I get out of this talk?

● Building production services is hard

● Existing solutions

● Intro to     radicle

○ Overview

○ Example

○ Functionality

● Key takeaways

Talk overview
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Application logging
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Operational metrics
Transport

Existing solutions

● Go Kit
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Image Source: https://gokit.io

Service metrics

Business logic

Application logging

Business analytics

Balancing and limiting

Operational metrics
Transport

Existing solutions

● Go Kit

Transport

Endpoint

Service



Image Source: https://micro.mu
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Existing solutions

● Go Kit
● Go Micro
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     radicle: debuggable, production-ready Go servers

radicle (noun) the part of a plant embryo 
that develops into the primary root.
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   radicle

● No new concepts

● Easy to use

● Flexible

● Tested

Photo by Samuel Zeller on Unsplash



  Production services

     @KeeleyErhardt

Metrics

Logging

Tracing

Rate limiting

...

Service



  Production services

     @KeeleyErhardt

Metrics
Logging
Tracing

Rate limiting...

Service

Metrics
Logging
Tracing

Rate limiting...

Service

Metrics
Logging
Tracing

Rate limiting...

Service

Metrics
Logging
Tracing

Rate limiting...

Service

Metrics
Logging
Tracing

Rate limiting...

Service

Metrics
Logging
Tracing

Rate limiting...

Service

Metrics
Logging
Tracing

Rate limiting...

Service

Metrics
Logging
Tracing

Rate limiting...

Service

Metrics
Logging
Tracing

Rate limiting...

Service

Metrics
Logging
Tracing

Rate limiting...

Service



  Production services

     @KeeleyErhardt



  Production services

     @KeeleyErhardt

Metrics
Logging
Tracing

Rate limiting

Service



  Production services

     @KeeleyErhardt

Metrics
Logging
Tracing

Rate limiting

Service

Metrics
Logging
Tracing

Rate limiting

Service

Authentication



  Production services

     @KeeleyErhardt

Metrics
Logging
Tracing

Rate limiting

Service

Metrics
Logging
Tracing

Rate limiting

Service

Metrics
Logging

Authentication

Service

Authentication



Common functionality is duplicated 
across multiple services.
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❌ Common functionality is duplicated 
across multiple services.
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Benefits of centralized and 
unified common functionality:

● Guarantees basic operability
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Greeter service

✅  Naive implementation

      Production ready
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Service

Server
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service Greeter {

    rpc SayHello (HelloRequest) returns (HelloResponse) {}

}

github.com/keelerh/demo-radicle
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service Greeter {

    rpc SayHello (HelloRequest) returns (HelloResponse) {

        option (google.api.http) = {

            post: "/greeter/hello"

            body: "*"

        };

    }

}

github.com/keelerh/demo-radicle

     @KeeleyErhardt
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Image Source: 
https://github.com/grpc-ecosystem/grpc-gateway
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func runHTTPServer() error {

    ctx, cancel := context.WithCancel(context.Background())

    defer cancel()

    mux := runtime.NewServeMux()

    if err := pb.RegisterGreeterHandlerFromEndpoint(

        ctx,

        mux,

        "localhost:8081",

        []grpc.DialOption{grpc.WithInsecure()},

    ); err != nil {

        return err

    }

    return http.ListenAndServe(":8080", mux)

}
github.com/keelerh/demo-radicle
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func runGRPCServer(lis net.Listener) {

    srv := grpc.NewServer()

    svc := &helloworld.GreeterService{}

    pb.RegisterGreeterServer(srv, svc)

    if err := srv.Serve(lis); err != nil {

        log.Fatalf("failed to serve: %v", err)

    }

}

github.com/keelerh/demo-radicle

     @KeeleyErhardt
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func main() {

    srv := radicle.NewServer(

        "greeter",

        radicle.Grpc(8081),

        radicle.Http(8080),

    )

    if err := srv.ListenAndServe(); err != nil {

        log.Fatalf("failed to start server: %v", err)

    }

}

github.com/keelerh/demo-radicle
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func runGRPCServer(lis net.Listener) {

    srv := grpc.NewServer()

    svc := &helloworld.GreeterService{}

    pb.RegisterGreeterServer(srv, svc)

    if err := srv.Serve(lis); err != nil {

        log.Fatalf("failed to serve: %v", err)
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}

func runHTTPServer() error {

    ctx, cancel := context.WithCancel(context.Background())

    defer cancel()

    mux := runtime.NewServeMux()

    if err := pb.RegisterGreeterHandlerFromEndpoint(

        ctx,

        mux,

        "localhost:8081",

        []grpc.DialOption{grpc.WithInsecure()},

    ); err != nil {

        return err

    }

    return http.ListenAndServe(":8080", mux)

}

func main() {

    grpcListener, err := net.Listen("tcp", ":8081")

    if err != nil {

        log.Fatalf("failed to listen: %v", err)

    }

    go runGRPCServer(grpcListener)

    if err := runHTTPServer(); err != nil {

        log.Fatalf("failed to start HTTP server: %v", err)

    }

} github.com/keelerh/demo-radicle
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func main() {

    srv := radicle.NewServer(

        "greeter",

        radicle.Grpc(8081),

        radicle.Http(8080),

    )

    if err := srv.ListenAndServe(); err != nil {

        log.Fatalf("failed to start server: %v", err)

    }

}
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Go + Microservices = Go Kit - Peter Bourgon, 
Cloud Native Con Europe 2017

Service metrics

Business logic

Application logging

Business analytics

Balancing and limiting

Operational metrics
Transport

“Onion Model”

● Enforces strict separation of 
concerns using the middleware 
(or decorator) pattern
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gRPC interceptors

● Equivalent to HTTP 
middlewares

● Server interceptors intercept 
the execution of a RPC on the 
server

// UnaryHandler defines the handler invoked by

// UnaryServerInterceptor to complete the normal

// execution of a unary RPC.

type UnaryHandler func(ctx context.Context, req interface{}) 

(interface{}, error)

// UnaryServerInterceptor provides a hook to intercept the

// execution of a unary RPC on the server. It is the

// responsibility of the interceptor to invoke handler to

// complete the RPC.

type UnaryServerInterceptor func(

    ctx context.Context,

    req interface{},

    info *UnaryServerInfo,

    handler UnaryHandler) (resp interface{}, err error)
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func UnaryServerInterceptor() grpc.UnaryServerInterceptor {

    return func(

    ctx context.Context,

    req interface{},

    info *grpc.UnaryServerInfo,

    handler grpc.UnaryHandler) (_ interface{}, err error) {

        defer func() {

            if r := recover(); r != nil {

                err = status.Errorf(codes.Internal, "%s", r)

            }

        }()

        return handler(ctx, req)

    }

}

github.com/keelerh/demo-radicle
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Panic recovery recovery.UnaryServerInterceptor()
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Panic recovery

Metrics

recovery.UnaryServerInterceptor()

grpc_prometheus.UnaryServerInterceptor()
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Panic recovery

Tracing

Metrics

recovery.UnaryServerInterceptor()

grpc_prometheus.UnaryServerInterceptor()

grpc_opentracing.UnaryServerInterceptor()
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Panic recovery

Tracing

Metrics

grpc_middleware.WithUnaryServerChain(

    recovery.UnaryServerInterceptor(),

    grpc_prometheus.UnaryServerInterceptor(),

    grpc_opentracing.UnaryServerInterceptor(),

)
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func main() {

    interceptors := grpc_middleware.WithUnaryServerChain(

        recovery.UnaryServerInterceptor(),

        grpc_prometheus.UnaryServerInterceptor(),

        grpc_opentracing.UnaryServerInterceptor(),

    )

    srv := radicle.NewServer(

        radicle.Grpc(8081),

        radicle.GrpcServerOption(interceptors),

    )

    if err := srv.ListenAndServe(); err != nil {

        log.Fatalf("failed to start server: %v", err)

    }

}
github.com/keelerh/demo-radicle
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    )

    if err := srv.ListenAndServe(); err != nil {

        log.Fatalf("failed to start server: %v", err)

    }

} github.com/keelerh/demo-radicle
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  radicle functionalities

● Server configuration for multiple 
transports

● Pluggable middlewares (e.g. for 
metrics, logging, tracing)

● Debug endpoints
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Image Source: https://github.com/mwitkow/go-flagz
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What should I get out of this talk?

● Production services must be 
stable, reliable, and debuggable

● Don’t duplicate common 
functionality across multiple 
services

● radicle provides a configurable, 
debuggable, production-ready 
server

Key takeaways
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Liked what you heard?

say hi on      improbable-eng.slack.com

...or come join us!
improbable.hk/careers     improbable.io/careers


