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https://github.com/taocpp/json

Disclaimer

e Opinions expressed are solely my own and do
not express the views or opinions of my
employer

o All mistakes are mine, please point them out




Origin

« Authors of the PEGTL and taocpp/json:
Dr. Colin Hirsch and Daniel Frey

e QOriginally a benchmark for the PEGTL
https://github.com/ColinH/PEGTL



https://github.com/ColinH/PEGTL
https://github.com/miloyip/nativejson-benchmark
https://github.com/nlohmann/json

Qur use-cases

e REST APlIs

* Logging: Structured data, supports ELK stack

e Several thousand JSQN value Constructions and
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Json: :value

Contains a type and a
C++ union to store data

Query type: v. type ()
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Type
i  Contains a type and a

C++ union to store data
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Type

e First extension:

A plain old raw pointer
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Getter

v.get boolean ()

v.get signed()

¢
¢
( v.get unsigned()
¢

v.get double ()
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~ v.get string()



UNINITIALIZED
NULL |

Status

e Second extension:
Other statuses, part 1

» Default-constructed
values do not have a type
assigned. The type/status




— : e Second extension:

Other statuses, part 2

 When a value is
destructed, movedq, ...
the type/status is set to
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. 0ggIing

LOG(INFO, 1234, “Hello, world!”);

// LOG(LVL,ID,..) macro expands to:
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Value construction

Jjson::value v = “Hello, world!”;




Value construction

Jjson::value v = “Hello, world!”;
Jjson: :value v = true;

Jjson: :value v = 42u;

Jjson: :value v = —-42;
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1.23;




Value construction

Jjson::value v = “Hello, world!”;
Jjson: :value v = true;

Jjson: :value v = 42u;

Jjson: :value v = —-42;

: v =

1.23;

son: :value




Array construction

json::value v

= Json::empty array;
v.emp;ace_back(true)
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Array construction

Jjson::value v = json::array ({
true, 42, “Hello, world!”

Sl

 Think std::initializer list<value>.




Object construction

json::value v = json::empty object;
v.emplace (“foo”, true);

v.emplace (“bar”, 42);

v.emplace (“baz”, “Hello, world!”);
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Object construction

json::value v = {
{ “"foo”, true },
{ “bar”, 42 1},
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Object construction

json::value v = {
{ “"foo”, true },
{ “bar”, 42 1},
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Object construction

json::value v = {
{ “"Some dwarfs”,
{

{ “Thorin”, “Leader” },
{ “Kili”, “Nephew” },
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Object construction

Jjson: :value dwarfs = {

{ “1leader”, “Thorin” 1},

{ “nephews”, json::array ({
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Wele[e]lgle

LOG(INFO, 1234, “Hello, world!”);




. 0ggIing

LOG(INFO, 1234, {
{ “ftoo”, true },
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. 0ggIing

struct user

{

bool 1s human;
std: :string name;
unsigned age;




Wele[e]igle

LOG (INFO, 1234, {
{ “msg”, “add user” },
{ “user”,
{
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. 0ggIing

template<> struct traits<user>

{

static void assign (
value& v, const useré& u)

{




. 0ggIing

LOG(INFO, 1234, {
{ “msg”, “add user” },
{ “user”, u }
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. 0ggIing

template<> struct traits<user>

{

static void assign (
value& v, const user& u




. 0ggIing

LOG(INFO, 1234, {
{ “msg”, “add user” },

o




. 0ggIing

LOG(INFO, 1234, {
{ “msg”, “add user” },

o




Traits

template<> struct traits<user>

{

static user as(const valueé& v);

i




Traits

template<> struct traits<user>
{
static user as(const value& v) {
return user (
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Traits

e Construct a value from any T

 Convert avaluetoany T







SAX producer

template<typename Consumer>
void from value (const value& v, Consumeré& c)
{
switch(v.type()) {
case type::UNINITIALIZED: throw ..;
case type::DISCARDED: throw ..;
case type::NULL : c.null(); return;
case type::BOOLEAN: c.boolean(v.get boolean()); return;
case type::SIGNED: c. number(v cleitie 31gned()); return;
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SAX producer

template<typename Consumer>
void from value (const value& v, Consumeré& c)

{
switch (v.type()) {

case type::ARRAY:

c.begin array();

for (const auto& e : v.get array())
rom value (e, c); , s . =
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SAX producer

template<typename Consumer>
void from value (const value& v, Consumeré& c)

{
switch (v.type()) {

case type::0BJECT:

c.begin object();

for (const auto& e : v.get object()) {
-key(e.first); . R, -




SAX producer

template<typename Consumer>
void from value (const value& v, Consumeré& c)

{
switch (v.type()) {

case type::RAW PTR:
if (const auto* p = v.get raw ptr()) {
from value (*p, c);







SAX consumer

class to stream

{

private:
std: :ostream& o0s;
bool first = true;

void next () { if(!first) os << ’,’; }




SAX consumer

class to stream

{

void null () { next (), os << “null”; }

void boolean (const bool v)
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SAX consumer

class to stream

{

void begin array () { next(); os << "[’; first = true; }
void element () { first = false; }
void end array() { os << "]’"; }

void begin object () { next(); os << "{’; first = true; }







SAX decoupling

« DOM-less usage, e.g., parse and pretty print a
file via SAX for extremely large JSON files

 Parse and generate binary formats (BSON,
- BJSON, UBJSON, ...)
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ArduinoJson (C++)

CAJUN (C++)

ccan/json (C)

cJSON (C)

Configuru (C++11)
dropbox/json11 (C++11)
gason (C++11)
hjiang/JSON++ (C++)
Jansson (C)

JeayeSON (C++14)

jsmn (C)

JSON Spirit (C++)

JSON Voorhees (C++)
json-c (C)

JsonBox (C++)

jsoncons (C++)

JsonCpp (C++)

JVar (C++)

Jzon (C++)
mikeando/FastJson (C++)
nbsdx_SimpleJSON (C++11)
Nlohmann (C++11)

Parson (C)

PicoJSON (C++)
RapidJSON (C++)
RapidJSON_AutoUTF (C++)
RapidJSON_FullPrec (C++)
RapidJSON _Insitu (C++)
sajson (C++)

Sheredom json.h (C)
SimpleJSON (C++)
taocpp/json & Nlohmann (C++11)
taocpp/json (C++11)
tunnuz/JSON++ (C++)
ujson (C++)

ujsondc (C)

Vinenthz/libjson (C)

YAJL (C)
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1. Parse

ArduinoJson (C++)
CAJUN (C++)

ccan/json (C)

cJSON (C)

Configuru (C++11)
dropbox/json11 (C++11)
gason (C++11)
hjiang/JSON++ (C++)
Jansson (C)

JeayeSON (C++14)
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JSON Spirit (C++)
JSON Voorhees (C++)
json-c (C)

JsonBox (C++)

jsoncons (C++)

JsonCpp (C++)

JVar (C++)

Jzon (C++)
mikeando/FastJson (C++)
nbsdx_SimpleJSON (C++11)
Nlohmann (C++11)

Parson (C)

PicoJSON (C++)
RapidJSON (C++)
RapidJSON_AutoUTF (C++)
RapidJSON_FullPrec (C++)
RapidJSON_Insitu (C++)
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sajson (C++

Sheredom json.h (C
SimpleJSON (C++

strdup (C

taocpp/json & Nlohmann (C++11)
taocpp/json (C++11)
tunnuz/JSON++ (C++)

ujson (C++)

ujsondc (C)
Vinenthz/libjson (C)
YAJL (C)
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Arduinodson (C++)
CAJUN (C++)

ccan/json (C)

cJSON (C)

Configuru (C++11)
dropbox/json11 (C++11)
gason (C++11)
hjiang/JSON++ (C++)
Jansson (C)

JeayeSON (C++14)
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JSON Spirit (C++)
JSON Voorhees (C++)
json-c (C)

JsonBox (C++)

jsoncons (C++)

JsonCpp (C++)

JVar (C++)

Jzon (C++)
mikeando/FastJson (C++)
nbsdx_SimpleJSON (C++11)
Nlohmann (C++11)

Parson (C)

PicoJSON (C++)
RapidJSON (C++)
RapidJSON_AutoUTF (C++)
RapidJSON_FullPrec (C++)
RapidJSON_Insitu (C++)
sajson (C++)

Sheredom json.h (C)
SimpleJSON (C++)
strdup (C)

taocpp/json & Nlohmann (C++11)
taocpp/json (C++11)
tunnuz/JSON++ (C++)

ujson (C++)
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Vinenthz/libjson (C)

YAJL (C)

1. Parse
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ArduinoJson (C++)

CAJUN (C++)

ccan/json (C)

cJSON (C)

Configuru (C++11)
dropbox/json11 (C++11)
gason (C++11)
hjiang/JSON++ (C++)
Jansson (C)

JeayeSON (C++14)

JSON Spirit (C++)

JSON Voorhees (C++)
json-c (C)
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Parson (C)

PicoJSON (C++)
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RapidJSON_Insitu (C++)
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SimpleJSON (C++)

strdup (C)

taocpp/json & Nlohmann (C++11)
taocpp/json (C++11)
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2. Stringify
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ArduinoJson (C++)
ccan/json (C)

cJSON (C)

Configuru (C++11)

gason (C++11)

Jansson (C)

JSON Spirit (C++)

JSON Voorhees (C++)
json-c (C)

JsonBox (C++)

jsoncons (C++)

Jzon (C++)
nbsdx_SimpleJSON (C++11)
Nlohmann (C++11)

Parson (C)

RapidJSON (C++
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RapidJSON_Insitu (C++
Sheredom json.h (C)
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3. Prettify
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Thank you!

~ https://github.com/taccpp/ison
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https://github.com/taocpp/json

- Questions?




