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Connected Device Software (CDS)

Main Patches From Intel

• es2015 features

• TypedArray

• Promise

• native pointer & type info

• jerry extensions 

• arguments validation

• auto release value

• module

• multiple instance
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Connected Device Software (CDS)

ES2015 Features

• Motivation: to implement W3C sensor/device related API

• Status: 

• 9 kinds of TypedArray (not a full impl.)

• Promise (full + C API)

• add a es2015-subset profile

• python tools/build.py --profile=es2015-subset

• or select features manually

• CONFIG_DISABLE_ES2015_PROMISE_BUILTIN

• CONFIG_DISABLE_ES2015_TYPEDARRAY_BUILTIN
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Connected Device Software (CDS)

Internal Details of TypedArray

• Internal data structure of ArrayBuffer (base of TypedArray)

• Internal data structure of TypedArray
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ecma_extended_object_t buffer (size: length of the ArrayBuffer)
1. in Jerry heap
2. continuous
3. fixed

ecma_extended_object ecma_extended_object

var int8 = new Int8Array([1,2,3,4]); var int32 = new Int32Array(int8.buffer)

ArrayBuffer, length = 4
Like internal property, GC 
will mark the ArrayBuffer



Connected Device Software (CDS)

Internal Details of Promise

jerry_init()

jerry_parse()

jerry_run()

// ‘2’ is printed

jerry_run_all_enqueued_jobs()

(Akos #1804)

// ‘1’ is printed
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var p = new Promise(function(d,r){

d(1);

})

p.then(print); // It will not execute the “print” immediately,

// but enqueues a job to the promise queue,

// and run after current job

print(2)

+ jerry_run_all_enqueued_jobs
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Connected Device Software (CDS)

Type Information For Native Pointer

Solution: 

1. When set native handle, save the native’s type info

2. When get native handle, load the type info and check
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var d = new DigitalIO(1); 

// native_digital_t *d_native = …;

// jerry_set_object_native_handle (d_js, &d_native, freecb);

var a = new AnalogIO(2);

// native_analog_t *a_native = …;

// jerry_set_object_native_handle (a_js, &a_native, freecb);

a.analogRead.call(d) 

// `this` in analogRead is d_js, but the expected native pointer is a_native

// native_analog_t *a_native;

// jerry_get_object_native_handle (d_js, &a_native);

// The Pointer inside ‘d’ is native_digital, but treated as native_analog

// Point type cast, NOT SAFE!



Connected Device Software (CDS)

Before:

• Jerry object stores a pointer to the  freecb

Now:

• Jerry object store a pointer to a `jerry_object_native_info_t` struct

• its member is freecb

• the pointer value (the address itself) is the “type”

How to represent the type info?
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Recommendations:
define 
`jerry_object_native_info_t` 
instance for each native type, to 
make sure the address is unique 
and unchanged

see help doc for details

https://github.com/jerryscript-project/jerryscript/blob/master/docs/02.API-REFERENCE.md#jerry_get_object_native_pointer


Connected Device Software (CDS)

Example 
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define type info 
for native_analog

save type info to 
analog js obj

check whether the 
type info is expected

Is it annoying to 
write such code?



Connected Device Software (CDS)

Argument Validation in External Functions

Problem: lots of trivial code to check/transform the arguments in external function for binding.
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check arg cnt

is 1st arg a jerry string

convert to char[ ]

check the native 
type of `this`

1st arg: string;   2nd arg: boolean (optional)

does optional arg exist? 

is it a jerry boolean?

convert to bool

Finally finish the validation/transformation.
Start impl the “real” binding code

• Almost all project are using helper function to condense the 
validation code, but not covering all cases and not compatible.

• Avoid “rebuilding the wheel”

• Add jerry-ext:  a collection of helpers/tools in binding
• API prefix “jerryx_”



Connected Device Software (CDS)

Example of argument validation in jerry-ext
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declare what 
we want

start validation 
and transform

check result

business code



Connected Device Software (CDS)

Code Size Comparison

The binary size of the external function.
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Arguments x86-32 (auto - manual) ARMv7 (auto - manual)

1 arg +10 byte +17 byte

2 args -20 byte -7 byte

3 args -50 byte -22 byte



Connected Device Software (CDS)

AutoRelease Value and Module  (in jerry-ext)

AutoRelease value: reduce lots of “jerry_release_value()” in binding code.

• Refer to the similar macro in Zephyr.js

• Depends on compiler, __attribute__ ((__cleanup__(...)))
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Module: load modules (use it to load native module or “require” js module)

• See Gabriel’s sharing for details.

{

JERRYX_AR_VALUE_T global = jerry_get_global_object();

…

// no need to call jerry_release_value(global);

}

// When the `global` go out of scope, automatically call jerry_release_value



Connected Device Software (CDS)

Support Multiple Instance
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Problem:

1. Can’t configurate heap size during runtime.

2. One global context: can’t run multi JS apps in multi-thread

Ideas: 

1. prepare jerry-heap in runtime

2. no global heap/context, use current heap/context instead
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Support Multiple Instance: Solution
Define macro JERRY_ENABLE_EXTERNAL_CONTEXT to enable the feature.

JERRY API: jerry_create_instance (heap_size, …)

• create jerry_instance (context +  heap + lcache)

PORT API: jerry_port_get_current_instance

• Jerry will call them to get the current instance

• Multi-thread case:

• prepare instances for each thread

• store them in thread local storage.

• `jerry_port_get_current_instance` get the current instance via TLS API.
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