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Android Tutorial: JSON Parsing Using Volley Library

In today’s mobile world, most Android apps rely on remote data. Whether you’re building a weather app, a news 

reader, or a social media client, you’ll often need to fetch JSON from a web service, parse it, and display the 

results. While there are several networking libraries available, Volleyhas long been a popular choice for its

simplicity, built �in caching, and efficient request handling. This comprehensive tutorial walks you through every step

of using Volley to retrieve and parse JSON in an Android application, from adding the dependency to handling

errors, threading, and best practices.
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1. Project Setup &amp; Dependencies

Before diving into code, make sure your Android project is ready to use Volley.

•  Open build.gradle (Module: app) and add the Volley dependency inside the dependencies block:

implementation 'com.android.volley:volley:1.2.1'

Volley 1.2.1 is the latest stable release as of this writing. Sync your project after adding the line.

•  Ensure you have internet permission in AndroidManifest.xml:

&lt;uses-permission android:name="android.permission.INTERNET" /&gt;

That’s all you need for the basics. If you plan to parse large JSON responses, consider adding a lightweight JSON

library like org.json (already part of Android) or Gson for easier mapping.

2. Understanding the Volley Architecture

Volley follows a producer-consumer model:

•  RequestQueue – the producer that holds all network requests.

•  NetworkDispatcher – a thread that executes requests sequentially.

•  CacheDispatcher – a thread that serves cached responses before hitting the network.

•  Response Delivery – a main �thread executor that hands parsed responses back to your UI.



When you create a request, you add it to the RequestQueue. Volley automatically decides whether to fetch data

from the cache or the network, processes the response, and delivers it to the callback on the main thread. This

design eliminates the need for manual thread management.

3. Creating a JSON Request

The most common Volley request for JSON is JsonObjectRequest or JsonArrayRequest. Below is a step �by �step

example using JsonObjectRequest to fetch a user profile from a placeholder API.

3.1. Defining the URL and Parameters

Suppose we want to fetch:

https://jsonplaceholder.typicode.com/users/1

This endpoint returns a JSON object representing a user. In a real app, replace the URL with your own REST

endpoint.

3.2. Instantiating the RequestQueue

Volley recommends creating a singleton RequestQueue to reuse across the app. Create a VolleySingleton helper

class:

public class VolleySingleton {

    private static VolleySingleton instance;

    private RequestQueue requestQueue;

    private static Context ctx;

    private VolleySingleton(Context context) {

        ctx = context;

        requestQueue = getRequestQueue();

    }

    public static synchronized VolleySingleton getInstance(Context context) {

        if (instance == null) {

            instance = new VolleySingleton(context);

        }

        return instance;

    }

    public RequestQueue getRequestQueue() {

        if (requestQueue == null) {

            requestQueue = Volley.newRequestQueue(ctx.getApplicationContext());

        }

        return requestQueue;

    }

    public  void addToRequestQueue(Request&lt;T&gt; req) {

        getRequestQueue().add(req);



    }

}

Now you can access the queue from any Activity or Fragment:

VolleySingleton.getInstance(this).addToRequestQueue(myRequest);

3.3. Building the JsonObjectRequest

Here’s a complete example that fetches the user JSON and updates UI elements.

String url = "https://jsonplaceholder.typicode.com/users/1";

JsonObjectRequest jsonObjectRequest = new JsonObjectRequest

        (Request.Method.GET, url, null, new Response.Listener&lt;JSONObject&gt;() {

    @Override

    public void onResponse(JSONObject response) {

        // Parse and display data

        try {

            String name = response.getString("name");

            String email = response.getString("email");

            // Update UI

            nameTextView.setText(name);

            emailTextView.setText(email);

        } catch (JSONException e) {

            e.printStackTrace();

            showError("JSON parsing error");

        }

    }

}, new Response.ErrorListener() {

    @Override

    public void onErrorResponse(VolleyError error) {

        showError("Network error: " + error.getMessage());

    }

});

VolleySingleton.getInstance(this).addToRequestQueue(jsonObjectRequest);

Key points:

•  The null parameter is for POST bodies; it’s null for GET.

•  The response callback runs on the main thread, so you can safely update UI.

•  Volley automatically handles background threading for network I/O.

4. Parsing JSON into Java Objects

While manual JSONObject parsing works, it can become verbose and error �prone for large data structures. Two



common approaches:

1.  Manual parsing with org.json (built �in).

2.  Automatic mapping using Gson or Jackson.

4.1. Manual Parsing Example

Assume the response JSON has nested objects:

{

  "id": 1,

  "name": "Leanne Graham",

  "username": "Bret",

  "email": "Sincere@april.biz",

  "address": {

    "street": "Kulas Light",

    "suite": "Apt. 556",

    "city": "Gwenborough",

    "zipcode": "92998-3874"

  }

}

Manual parsing code:

JSONObject addressObj = response.getJSONObject("address");

String city = addressObj.getString("city");

While straightforward, you need to guard against JSONException and manage type conversions manually.

4.2. Using Gson for Automatic Mapping

Gson is a lightweight library that converts JSON to Java objects based on field names. Add the dependency:

implementation 'com.google.code.gson:gson:2.10.1'

Define data classes matching the JSON structure:

public class Address {

    String street;

    String suite;

    String city;

    String zipcode;

}

public class User {

    int id;

    String name;

    String username;

    String email;

    Address address;



}

Parsing becomes a single line:

Gson gson = new Gson();

User user = gson.fromJson(response.toString(), User.class);

Now you can access user.address.city directly. Gson also handles lists, nulls, and custom deserializers if needed.

4.3. Parsing with JsonArrayRequest

When the endpoint returns an array, use JsonArrayRequest:

String url = "https://jsonplaceholder.typicode.com/users";

JsonArrayRequest arrayRequest = new JsonArrayRequest(Request.Method.GET, url, null,

    new Response.Listener&lt;JSONArray&gt;() {

        @Override

        public void onResponse(JSONArray response) {

            List&lt;User&gt; users = new ArrayList();

            for (int i = 0; i &lt; response.length(); i++) {

                try {

                    JSONObject obj = response.getJSONObject(i);

                    User user = new Gson().fromJson(obj.toString(), User.class);

                    users.add(user);

                } catch (JSONException e) {

                    e.printStackTrace();

                }

            }

            // Update RecyclerView or ListView with users

        }

    },

    new Response.ErrorListener() {

        @Override

        public void onErrorResponse(VolleyError error) {

            showError("Failed to load users");

        }

    });

VolleySingleton.getInstance(this).addToRequestQueue(arrayRequest);

5. Leveraging Volley’s Caching Mechanism

Volley caches responses by default using DiskBasedCache. You can control cache behavior with CacheControl and

request headers.

•  Set Cache Duration: Use setShouldCache(true) (default) and add Cache-Control header.

•  Force Refresh: Call request.setShouldCache(false) or use Cache.Entry to bypass cache.



•  Custom Cache Size: Create a custom Cache implementation if you need more control.

Example of forcing a cache refresh:

jsonObjectRequest.setShouldCache(false);

VolleySingleton.getInstance(this).addToRequestQueue(jsonObjectRequest);

For large datasets, consider using JsonObjectRequest with Cache.Entry to store only necessary fields.

6. Robust Error Handling &amp; Retry Policies

Network operations are inherently unreliable. Volley provides a flexible RetryPolicy and error callbacks.

6.1. Custom RetryPolicy

Define a custom policy that retries up to 3 times with exponential back �off:

int timeoutMs = 5000; // 5 seconds

int maxRetries = 3;

float backoffMultiplier = 2f;

RetryPolicy policy = new DefaultRetryPolicy(timeoutMs, maxRetries, backoffMultiplier);

jsonObjectRequest.setRetryPolicy(policy);

6.2. Handling Different Error Types

Volley’s VolleyError can be inspected to differentiate network issues:

public void onErrorResponse(VolleyError error) {

    if (error instanceof TimeoutError) {

        showError("Request timed out");

    } else if (error instanceof NoConnectionError) {
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