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v -y 33 mEEE src/System.Collections.Immutable/tests/ImmutableListTest.cs |‘_|;|

X @@ -164,29 +164,34 @@ public void AddRangeOptimizationsTest()
164 164 [Fact]
165 165 public void AddRangeBalanceTest()
166 166 {
167 + int randSeed = (int)DateTime.Now.Ticks;
168 + Console.WriteLine("Random seed: {@0}", randSeed);
169 + var random = new Random(randSeed);
170 +
171 + int expectedTotalSize = 0;
172 +
167 173 var list = ImmutableList<int>.Empty;
168 174
169 - // Add batches of 32, 128 times, giving 4096 items
170 - int batchSize = 32;
175+ // Add some small batches, verifying balance after each
171 176 for (int 1 = 0; 1 < 128; i++)
172 177 {
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v -y 33 mEEE src/System.Collections.Immutable/tests/ImmutableListTest.cs Ll;]

X @@ -164,29 +164,34 @@ public void AddRangeOptimizationsTest()
164 164 [Fact]
165 165 public void AddRangeBalanceTest()
166 166 {
167 + int randSeed = (int)DateTime.Now.Ticks;
168 + Console.WriteLine("Random seed: {@0}", randSeed);
169 + var random = new Random(randSeed);
170 +
171 + int expectedTotalSize = 0;
172 +
167 173 var list = ImmutableList<int>.Empty;
168 174
169 - // Add batches of 32, 128 times, giving 4096 items
170 - int batchSize = 32;
175+ // Add some small batches, verifying balance after each
171 176 for (int 1 = 0; 1 < 128; i++)
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v -y 33 mEEE src/System.Collections.Immutable/tests/ImmutableListTest.cs Ll;]

X @@ -164,29 +164,34 @@ public void AddRangeOptimizationsTest()
164 164 [Fact]
165 165 public void AddRangeBalanceTest()
166 166 {
167 + int randSeed = (int)DateTime.Now.Ticks;
168 + Console.WriteLine("Random seed: {@0}", randSeed);
169 + var random = new Random(randSeed);
170 +
171 + int expectedTotalSize = 0;
172 +
167 173 var list = ImmutableList<int>.Empty;
168 174
169 - // Add batches of 32, 128 times, giving 4096 items
170 - int batchSize = 32;
175+ // Add some small batches, verifying balance after each
171 176 for (int 1 = 0; 1 < 128; i++)
{

reviewers

software system

history

version i version I+1



code review

ome facts

« About 70% of developers
spend 2 to 8 hours a week
reviewing code.

[Stack Overflow Dev Survey 2019

« In 2021, 170M pull requests
have been merged in GitHub.

[The 2021 State of the Octoverse]

- Most code changes at
Microsoft and Google are
reviewed.




O Handle cancelling o

O 8 github.com
L)) Conversation 14 -0 Commits 2 [F) Checks 22 Files changed 5 +106 -11 EEEN
[J) changes from all commits ~ File filter v Conversations v 63 ~ 0/5 files viewed ~ ®
Q Filter changed files v -3 @ 11 mmmm extensions/ql-vscode/src/authentication.ts ((J (O viewed = <--
v B extensions/ql-vscode/src 1 @ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = 'github';
D authentication.ts ol 7 // https://docs.github.com/apps/building—oauth-apps/understanding-scopes—-for-oauth-apps
8 const SCOPES = ['repo'l;
[ query-history.ts ]
. 10 -
v [ remote-queries /%
10 + /%%
(O gh-actions-api-client.ts  [<] 11 11 * Handles authentication to GitHub, using the VS Code [authentication API](https://code.visua
. 12 12
[ remote-queries-manage... [ X/
13 13 export class Credentials {
v [ vscode-tests/no-workspacefr... -3 @e -18,6 +18,15 @@ export class Credentials {
gh-actions-api-client.tes... 18 18 // eslint-disable-next-line @typescript-eslint/no-empty-function
19 19 private constructor() { }
Give feedback 20 20
21+ /kx
22+ * Initializes an instance of credentials with an octokit instance.
23+ *
24 + * Do not call this method until you know you actually need an instance of credentials.
25 + * since calling this method will require the user to log in.
26 + *
27 + * @param context The extension context.
28 + % @returns An instance of credentials.
29 + */
21 30 static async initialize(context: vscode.ExtensionContext): Promise<Credentials> {
22 31 const ¢ = new Credentials();
23 32 c.registerListeners(context);
v @ 25 mEmEE extensions/ql-vscode/src/query-history.ts L[,j [ viewed *--
L @@ -36,6 +36,8 @@ import { QueryStatus } from './query-status';
36 36 import { slurpQueryHistory, splatQueryHistory } from './query-serialization';
37 37 import % as fs from 'fs-extra';
38 38 import { CliVersionConstraint } from './cli';
39 + import { Credentials } from './authentication';
40 + import { cancelRemoteQuery } from './remote-queries/gh-actions-api-client"';
39 41
40 42 /*%
41 43 * query-history.ts
+ @@ -316,7 +318,7 @@ export class QueryHistoryManager extends DisposableObject {
316 318 private qgs: QueryServerClient,
317 319 private dbm: DatabaseManager,
318 320 private queryStorageDir: string,
319 - ctx: ExtensionContext,
321+ private ctx: ExtensionContext,
320 322 private queryHistoryConfigListener: QueryHistoryConfig,
321 323 private doCompareCallback: (

S —————————————
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Details [ /sre/.../trackedbranch/TrackedBranchesSearchCriteria. java ¢ Added 4 FishEye « File Outdated ~
Objectives

e0a7adc

General Comments

Number of files included: 28 return new TrackedBranchesSearchCriteriaBuilder();

v 34
law src
v (@@ bundled-plugins/bundled/crucible-branch-reviev public static TrackedBranchesSearchCriteria withReview(String reviewPermald) {
return builder().reviewPermald(reviewPermalId).build();
v [ src
v (= main

Piotr Swiecicki

v = 2 va/ct;mllatlassmn/crucnble/p lugins/br providing null/empty reviewPermald results in criteria matching all reviews, I'd rather expect precondition failure in such circumstances
v mode
Add to favourites - Create issue - 27 Aug 14
v @ ao
(¥) BranchReviewInfoAO.java
- view g Cezary Zawadka
Y H H
Q BranchReviewInfo.java (1 Null is ok as we search for all tracked branches regardless review - auto update feature
(] BranchReviewStore java | 1 However non null perma id means we should return empty list if there is no review with the perma id - changed to be handled at
v |aw rest ReviewPropertiesManager level
(¥) BranchReviewRestResource. Create issue * 29 Aug 14
() TrackedBranchRest.java | 8
(] TrackedBranchRestBuilder.jav: \" Piotr Swiecicki
v & trackedbranch fine for reviewPermald property, but if client calls withReview method to build criteria, I'd assume he wanted to filter by particular perm id
v @ impl and was not expecting to pass null.
() DefaultTrackedBranchesMe Create issue - 29 Aug 14

(¢¥) TrackedBranchJson.java

(V) TrackedBranchSerializer.ja\ ‘ Cezary Zawadka

(@ TrackedBranch.java (1 My mistake - for withReview() precondition makes sense

(¥) TrackedBranchBuilder.java Create issue - 29 Aug 14

(] TrackedBranchesManager.javz

TrackedBranchesSearchCriteri
() BranchReviewService.java (17

public static class TrackedBranchesSearchCriteriaBuilder {
v a9 resources 40

! private String reviewPermald;

reviewboard.org

Commits

First Last Summary Author

® @ + Fix regressions from merges and unit test updates. Christian Hammond
Files

reviewboard/diffviewer/parser.py

O reviewboard/scmtools/tests/testcases.py [ ]

+ Expand changes + Show extra whitespace = Hide whitespace changes

reviewboard/diffviewer/parser.py
.~ Revision 9202df3d606698156d78353837c6293f2d7432dd .~ New Change
=+ 266 lines
F20 F| class ParsedDiffFile(object):
267 #: 267 #:
268 #: Version Added: 268 #: Version Added:
269 #: 4.0.6 269 # 4.0.6
270 #: 270 #:
271 #: Type: 271 #: Type:
272 #: int 272 #: str
273 old_unix_mode = TypedProperty(six.text_type) 273 old_unix_mode = TypedProperty(str)
274 274
275 #: The new UNIX mode for the file. 275 #: The new UNIX mode for the file.
276 #: 276 #:
277 #: Version Added: 277 #: Version Added:
278 #: 4.0.6 278 #: 4.0.6
279 #: 279 #:
280 #: Type: 280 #: Type:
281 #: int 281 #: str
282 new_unix_mode = TypedProperty(six.text_type) 282 new_unix_mode = TypedProperty(str)
283 283
284 #: The parsed original name of the file. 284 #: The parsed original name of the file.
285 #: 285 #:
286 #: Deprecated: 286 #: Deprecated:
287 # 4.0: 287 #: 4.0:
[+ 20| +| 1304 lines
F20 "+ def parse_diff(self):
1592 symlink_target = file_meta.get('symlink target') 1592 symlink_target = file_meta.get('symlink target')
1593 1593

\ 1594 if isinstance(symlink_target, dict): 1594 if isinstance(symlink_target, dict):
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O Handle cancelling of remote qu« X +

O B github.com
L) Conversation 14 -0- Commits 2 [F)l Checks 22 Files changed 5
ED Changes from all commits v File filter v Conversations v @v 0/5 files
Q  Filter changed files v -3 (J 11 mmmm extensions/ql-vscode/src/authentication.ts (]
v [ extensions/qgl-vscode/src X @@ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = 'github';
[ authentication.ts ) 7 7 // https://docs.github.com/apps/building-oauth-apps/understand
8 const SCOPES = ['repo'];
(Y query-history.ts (]
. 10 -
v [ remote-queries /3%
10 + /*x
(@ gh-actions-api-client.ts (] 11 11 * Handles authentication to GitHub, using the VS Code [authen
. 12 12
(Y remote-queries-manage... [*] */
13 13 export class Credentials {
v [ vscode-tests/no-workspacefr... -3 @@ -18,6 +18,15 @@ export class Credentials {
D gh-actions-api-client.tes... 18 18 // eslint-disable-next-1line @typescript-eslint/no-empty-func
19 19 private constructor() { }
Give feedback 20 20
21 + /%%
22 + * Initializes an instance of credentials with an octokit in
23  + *
24+ * Do not call this method until you know you actually need
25 + * since calling this method will require the user to log in
26 + *
27 + * @param context The extension context.
28 + % @returns An instance of credentials.
29 + */
21 30 static async initialize(context: vscode.ExtensionContext): P
22 31 const ¢ = new Credentials();
23 32 c.registerListeners(context);

v oy @ 25 EEEmm extensions/ql-vscode/src/query-history.ts @

X @@ -36,6 +36,8 @@ import { QueryStatus } from './query-status'
36 36 import { slurpQueryHistory, splatQueryHistory } from './query-
37 37 import % as fs from 'fs-extra';

38 38 import { CliVersionConstraint } from './cli';

39 + import { Credentials } from './authentication';

40 + import ¥ cancelRemoteDiierv Y from ' /remote—aueriec/ah—actions
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O Handle cancelling of remote qu« X +

O B github.com
L) Conversation 14 -0- Commits 2 [F)l Checks 22 Files changed 5
ED Changes from all commits v File filter v Conversations v @v 0/5 files
Q  Filter changed files v -3 (J 11 mmmm extensions/ql-vscode/src/authentication.ts (]
v [ extensions/qgl-vscode/src X @@ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = 'github';
[ authentication.ts ) 7 7 // https://docs.github.com/apps/building-oauth-apps/understand
8 const SCOPES = ['repo'];
(Y query-history.ts (]
. 10 -
v [ remote-queries /3%
10 + /*x
(@ gh-actions-api-client.ts (] 11 11 * Handles authentication to GitHub, using the VS Code [authen
. 12 12
(Y remote-queries-manage... [*] */
13 13 export class Credentials {
v [ vscode-tests/no-workspacefr... -3 @@ -18,6 +18,15 @@ export class Credentials {
D gh-actions-api-client.tes... 18 18 // eslint-disable-next-1line @typescript-eslint/no-empty-func
19 19 private constructor() { }
Give feedback 20 20
21 + /%%
22 + * Initializes an instance of credentials with an octokit in
23  + *
24+ * Do not call this method until you know you actually need
25 + * since calling this method will require the user to log in
26 + *
27 + * @param context The extension context.
28 + % @returns An instance of credentials.
29 + */
21 30 static async initialize(context: vscode.ExtensionContext): P
22 31 const ¢ = new Credentials();
23 32 c.registerListeners(context);

v oy @ 25 EEEmm extensions/ql-vscode/src/query-history.ts @

X @@ -36,6 +36,8 @@ import { QueryStatus } from './query-status'
36 36 import { slurpQueryHistory, splatQueryHistory } from './query-
37 37 import % as fs from 'fs-extra';

38 38 import { CliVersionConstraint } from './cli';

39 + import { Credentials } from './authentication';

40 + import ¥ cancelRemoteDiierv Y from ' /remote—aueriec/ah—actions



code review

reviewers' behavior

() Handle cancelling of remote qu: X +

O B github.com
L) Conversation 14 -0- Commits 2 [F)l Checks 22 Files changed 5
E[] Changes from all commits v File filter v  Conversations ~ @v 0/5 files
Q Filter changed files v -3 () 11 mmmm extensions/ql-vscode/src/authentication.ts (]
v [ extensions/ql-vscode/src g @@ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = 'github';
. 7 7 : .gi . ilding- -
[\ authentication.ts O // https://docs.github.com/apps/building-oauth-apps/understand
8 const SCOPES = ['repo'];
(Y query-history.ts (]
. 10 -
v [ remote-queries /3%
10 + /*x
(@ gh-actions-api-client.ts (] 11 11 * Handles authentication to GitHub, using the VS Code [authen
. 12 12
(Y remote-queries-manage... [*] */
13 13 export class Credentials {
v [ vscode-tests/no-workspacefr... -3 @@ -18,6 +18,15 @@ export class Credentials {
3 gh-actions-api-client.tes... 18 18 // eslint-disable-next-1line @typescript-eslint/no-empty-func
19 19 private constructor() { }
Give feedback 20 20
21 + /)%
22+ * Initializes an instance of credentials with an octokit in
23  + *
24+ * Do not call this method until you know you actually need
25 + * since calling this method will require the user to log in
26 + *
27 + * @param context The extension context.
28 + % @returns An instance of credentials.
29 + */
21 30 static async initialize(context: vscode.ExtensionContext): P
22 31 const ¢ = new Credentials();
23 32 c.registerListeners(context);
v oy @ 25 EEmmm extensions/ql-vscode/src/query-history.ts (5
X @@ -36,6 +36,8 @@ import { QueryStatus } from './query-status'
36 36 import { slurpQueryHistory, splatQueryHistory } from './query-
37 37 import % as fs from 'fs-extra';
38 38 import { CliVersionConstraint } from './cli';
39 + import { Credentials } from './authentication';
40 + import ¥ cancelRemoteDiierv Y from ' /remote—aueriec/ah—actions




code review

reviewers' behavior

« |n more than 50% of the
reviews, the reviewer started
with the file presented first.

 |n almost 40% of the
navigations, the reviewer went
to the next file in order.

[Baum, Schneider, Bacchelli - ICSME 2017]

O Handle cancelling of remote qu« X +

O B github.com
L) Conversation 14 -O- Commits 2 [F) Checks 22 Files changed 5
[[] Changes from all commits v File filter v Conversations v {3 ~ 0/5 files
Q Filter changed files v -3 () 11 mmmm  extensions/ql-vscode/src/authentication.ts (&
v [ extensions/ql-vscode/src X @@ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = 'github’;
[ authentication.ts O 7 7 // https://docs.github.com/apps/building—oauth-apps/understand
8 const SCOPES = ['repo'];
(Y query-history.ts (] 9 9
v B remote-queries 10 = /xx
10 + /*x
(@ gh-actions-api-client.ts (] 11 11 * Handles authentication to GitHub, using the VS Code [authen
(Y remote-queries-manage... [*] L 12 */
13 13 export class Credentials {
v B8 vscode-tests/no-workspacefr... -3 @@ -18,6 +18,15 @@ export class Credentials {
D gh-actions-api-client.tes... 18 18 // eslint-disable-next-1line @typescript-eslint/no-empty-func
19 19 private constructor() { }
Give feedback 20 20
21 + /%%
22+ * Initializes an instance of credentials with an octokit in
23+ *
24+ * Do not call this method until you know you actually need
25 + * since calling this method will require the user to log in
26 + *
27 + * @param context The extension context.
28 + % @returns An instance of credentials.
29 + */
21 30 static async initialize(context: vscode.ExtensionContext): P
22 31 const ¢ = new Credentials();
23 32 c.registerListeners(context);
4

v oy @ 25 EEEmm extensions/ql-vscode/src/query-history.ts LC,I

X @@ -36,6 +36,8 @@ import { QueryStatus } from './query-status'
36 36 import { slurpQueryHistory, splatQueryHistory } from './query-
37 37 import % as fs from 'fs-extra';

38 38 import { CliVersionConstraint } from './cli';
39 + import { Credentials } from './authentication';
40 + import ¥ cancelRemoteDiierv Y from ' /remote—aueriec/ah—actions



code review

test files

O Handle cancelling of remote qu« X +

O B github.com

[I] Changes from all commits v File filter ~

Q, Filter changed files

v B extensions/ql-vscode/src
(Y authentication.ts

(Y query-history.ts

v BB remote-queries

[) gh-actions-api-client.ts

(Y remote-queries-manage...
v [ vscode-tests/no-workspace/r...

[) gh-actions-api-client.tes...

Give feedback

) Conversation 14 -O- Commits 2

[F)l Checks 22 Files changed 5
Conversations v £33 v 0/5 files
v -+ () 11 mmmm  extensions/ql-vscode/src/authentication.ts (5]
X @@ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = 'github';
7 7 // https://docs.github.com/apps/building-oauth-apps/understand
8 const SCOPES = ['repo'];
10 - /%%
10 + /*x
11 11 * Handles authentication to GitHub, using the VS Code [authen
12 12 */
13 13 export class Credentials {
-%- @@ -18,6 +18,15 @@ export class Credentials {
18 18 // eslint-disable-next-line @typescript-eslint/no-empty-func
19 19 private constructor() { }
20 20
21 + /%%
22 + * Initializes an instance of credentials with an octokit in
23  + *
24+ * Do not call this method until you know you actually need
25 + * since calling this method will require the user to log in
26 + *
27 + * @param context The extension context.
28 + % @returns An instance of credentials.
29 + */
21 30 static async initialize(context: vscode.ExtensionContext): P
22 31 const ¢ = new Credentials();
23 32 c.registerListeners(context);
v 3 @ 25 Emmmm extensions/ql-vscode/src/query-history.ts @

X @@ -36,6 +36,8 @@ import { QueryStatus } from './query-status'
36 36 import { slurpQueryHistory, splatQueryHistory } from './query-
37 37 import % as fs from 'fs-extra';

38 38 import { CliVersionConstraint } from './cli';

39 + import { Credentials } from './authentication';

40 + import ¥ cancelRemoteDiierv Y from ' /remote—aueriec/ah—actions



code review

test files

« Developers see test code as
less important than production
code.

O Handle cancelling of remote qu« X +

O B github.com

[I] Changes from all commits v File filter ~

Q, Filter changed files

v [ extensions/qgl-vscode/src
(Y authentication.ts

(Y query-history.ts

v BB remote-queries

[) gh-actions-api-client.ts

(Y remote-queries-manage...
v [ vscode-tests/no-workspacelr...

[) gh-actions-api-client.tes...

Give feedback

) Conversation 14 -O- Commits 2

[F) Checks 22 Files changed 5
Conversations v 3+ 0/5 files
v T @ 11 mmmm  extensions/qgl-vscode/src/authentication.ts |'_|;|
X @@ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = 'github';
7 7 // https://docs.github.com/apps/building-oauth-apps/understand
8 const SCOPES = ['repo'];
10 - /%%
10 + /*x
11 11 * Handles authentication to GitHub, using the VS Code [authen
12 12 */
13 13 export class Credentials {
: @@ -18,6 +18,15 @@ export class Credentials {
18 18 // eslint-disable-next-line @typescript-eslint/no-empty-func
19 19 private constructor() { }
20 20
21 + /%%
22 + * Initializes an instance of credentials with an octokit in
23  + *
24+ * Do not call this method until you know you actually need
25 + * since calling this method will require the user to log in
26 + *
27 + * @param context The extension context.
28 + % @returns An instance of credentials.
29 + */
21 30 static async initialize(context: vscode.ExtensionContext): P
22 31 const ¢ = new Credentials();
23 32 c.registerListeners(context);
v oy @ 25 EEmmm extensions/ql-vscode/src/query-history.ts (5
X @@ -36,6 +36,8 @@ import { QueryStatus } from './query-status'
36 36 import { slurpQueryHistory, splatQueryHistory } from './query-
37 37 import % as fs from 'fs-extra';
38 38 import { CliVersionConstraint } from './cli';

39 + import { Credentials } from './authentication';

40 + import ¥ cancelRemoteDiierv Y from ' /remote—aueriec/ah—actions



code review

test files

« Developers see test code as
less important than production
code.

 Test files are almost twice less
likely to be discussed during
code review when together
with production files.

O Handle cancelling of remote qu« X +

O B github.com

[[]] Changes from all commits ~ File filter ~

Q, Filter changed files

v [ extensions/qgl-vscode/src
(Y authentication.ts

(Y query-history.ts

v BB remote-queries

[) gh-actions-api-client.ts

(Y remote-queries-manage...
v [ vscode-tests/no-workspacelr...

[) gh-actions-api-client.tes...

Give feedback

) Conversation 14 -O- Commits 2

[F) Checks 22

Conversations v

21
22
23

4+

.....

o

10
11
12
13

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

36
37
38
39
40

2 @ 11 pumm

£33 -

Files changed 5

0 /5 files

extensions/ql-vscode/src/authentication.ts d;

@@ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = ‘'github';

// https://docs.github.com/apps/building—oauth-apps/understand
const SCOPES = ['repo'];

- /%%

+ /*xk

* Handles authentication to GitHub, using the VS Code [authen

*/

export class Credentials {

@@ -18,6 +18,15 @@ export class Credentials {

// eslint-disable-next-line @typescript-eslint/no-empty-func

private constructor() { }

+ + + + + + + + +

*/

Initializes an instance of credentials with an octokit in

Do not call this method until you know you actually need

> 3
sk
sk
* since calling this method will require the user to log in
sk
* @param context The extension context.

sk

@returns An instance of credentials.

static async initialize(context: vscode.ExtensionContext): P

const ¢ = new Credentials();

c.registerListeners(context);

@@ _361

import
import
import
+ import

4+ imnort

6
{

R W 2

3 @ 25 EEEmm extensions/ql-vscode/src/query-history.ts LC,I

+36,8 @@ import { QueryStatus } from './query-status'
slurpQueryHistory, splatQueryHistory } from './query-

as fs from 'fs—-extra';
CliVersionConstraint } from './cli';
Credentials } from './authentication';

cancelRemoteDuerv ¥ from ' /remote—aiieriec/ah—-actionc



code review

test files

« Developers see test code as
less important than production
code.

 Test files are almost twice less
likely to be discussed during
code review when together
with production files.

[Spadini, Aniche, Storey, Bruntink, Bacchelli - ICSE 2018]

O Handle cancelling of remote qu« X +

O B github.com

[[]] Changes from all commits ~ File filter ~

Q, Filter changed files

v [ extensions/qgl-vscode/src
(Y authentication.ts

(Y query-history.ts

v BB remote-queries

[) gh-actions-api-client.ts

(Y remote-queries-manage...
v [ vscode-tests/no-workspacelr...

[) gh-actions-api-client.tes...

Give feedback

) Conversation 14 -O- Commits 2

[F) Checks 22

Conversations v

21
22
23

4+

.....

o

10
11
12
13

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

36
37
38
39
40

2 @ 11 pumm

£33 -

Files changed 5

0 /5 files

extensions/ql-vscode/src/authentication.ts d;

@@ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = ‘'github';

// https://docs.github.com/apps/building—oauth-apps/understand
const SCOPES = ['repo'];

- /%%

+ /*xk

* Handles authentication to GitHub, using the VS Code [authen

*/

export class Credentials {

@@ -18,6 +18,15 @@ export class Credentials {

// eslint-disable-next-line @typescript-eslint/no-empty-func

private constructor() { }

+ + + + + + + + +

*/

Initializes an instance of credentials with an octokit in

Do not call this method until you know you actually need

> 3
sk
sk
* since calling this method will require the user to log in
sk
* @param context The extension context.

sk

@returns An instance of credentials.

static async initialize(context: vscode.ExtensionContext): P

const ¢ = new Credentials();

c.registerListeners(context);

@@ _361

import
import
import
+ import

4+ imnort

6
{

R W 2

3 @ 25 EEEmm extensions/ql-vscode/src/query-history.ts LC,I

+36,8 @@ import { QueryStatus } from './query-status'
slurpQueryHistory, splatQueryHistory } from './query-

as fs from 'fs—-extra';
CliVersionConstraint } from './cli';
Credentials } from './authentication';

cancelRemoteDuerv ¥ from ' /remote—aiieriec/ah—-actionc
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production.java

participants

test.java  production.java

production code first test code first
order order
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test order experiment

=,

production.java

participants
1=\

test.java

same likelihood
of finding the
production bugs

test.java

=,

. production.java
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250% more likely
to find the test bug

same likelihood

Of finding the test.java

production bugs W %

. production.java

=

production.java

participants
=)

test.java
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test files

O Handle cancelling of remote qu« X +

O B github.com

[I] Changes from all commits v File filter ~

Q, Filter changed files

v B extensions/ql-vscode/src
(Y authentication.ts

(Y query-history.ts

v BB remote-queries

[) gh-actions-api-client.ts

(Y remote-queries-manage...
v [ vscode-tests/no-workspace/r...

[) gh-actions-api-client.tes...

Give feedback

) Conversation 14 -O- Commits 2

[F)l Checks 22 Files changed 5
Conversations v £33 v 0/5 files
v -+ () 11 mmmm  extensions/ql-vscode/src/authentication.ts (5]
X @@ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = 'github';
7 7 // https://docs.github.com/apps/building-oauth-apps/understand
8 const SCOPES = ['repo'];
10 - /%%
10 + /*x
11 11 * Handles authentication to GitHub, using the VS Code [authen
12 12 */
13 13 export class Credentials {
-%- @@ -18,6 +18,15 @@ export class Credentials {
18 18 // eslint-disable-next-line @typescript-eslint/no-empty-func
19 19 private constructor() { }
20 20
21 + /%%
22 + * Initializes an instance of credentials with an octokit in
23  + *
24+ * Do not call this method until you know you actually need
25 + * since calling this method will require the user to log in
26 + *
27 + * @param context The extension context.
28 + % @returns An instance of credentials.
29 + */
21 30 static async initialize(context: vscode.ExtensionContext): P
22 31 const ¢ = new Credentials();
23 32 c.registerListeners(context);
v 3 @ 25 Emmmm extensions/ql-vscode/src/query-history.ts @

X @@ -36,6 +36,8 @@ import { QueryStatus } from './query-status'
36 36 import { slurpQueryHistory, splatQueryHistory } from './query-
37 37 import % as fs from 'fs-extra';

38 38 import { CliVersionConstraint } from './cli';

39 + import { Credentials } from './authentication';

40 + import ¥ cancelRemoteDiierv Y from ' /remote—aueriec/ah—actions



code review

production files

() Handle cancelling of remote qu: X +

O B github.com
L) Conversation 14 -0- Commits 2 [F)l Checks 22 Files changed 5
[]] Changes from all commits v File filter v Conversations ~ 3 ~ 0/5 files
Q  Filter changed files v -3 (J 11 mmmm extensions/ql-vscode/src/authentication.ts (]

v [ extensions/ql-vscode/src g @@ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = 'github';
O authentication.ts O 7 7 // https://docs.github.com/apps/building-oauth-apps/understand
8 const SCOPES = ['repo'];

(Y query-history.ts

v B remote-queries 10 = /xx
10 + /*x
(@ gh-actions-api-client.ts 11 11 * Handles authentication to GitHub, using the VS Code [authen
(Y remote-queries-manage... 12 12 */
13 13 export class Credentials {
v [ vscode-tests/no-workspacefr... -3 @@ -18,6 +18,15 @@ export class Credentials {
3 gh-actions-api-client.tes... 18 18 // eslint-disable-next-1line @typescript-eslint/no-empty-func
19 19 private constructor() { }
Give feedback 20 20
21 + /)%
22+ * Initializes an instance of credentials with an octokit in
23  + *
24+ * Do not call this method until you know you actually need
25 + * since calling this method will require the user to log in
26 + *
27 + * @param context The extension context.
28 + % @returns An instance of credentials.
29 + */
21 30 static async initialize(context: vscode.ExtensionContext): P
22 31 const ¢ = new Credentials();
23 32 c.registerListeners(context);

v oy @ 25 EEEmm extensions/ql-vscode/src/query-history.ts @

X @@ -36,6 +36,8 @@ import { QueryStatus } from './query-status'
36 36 import { slurpQueryHistory, splatQueryHistory } from './query-
37 37 import % as fs from 'fs-extra';

38 38 import { CliVersionConstraint } from './cli';

39 + import { Credentials } from './authentication';

40 + import ¥ cancelRemoteDiierv Y from ' /remote—aueriec/ah—actions
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- We analyzed review comments
for 200k pull requests from

some 140 popular projects in
GitHub...
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- We analyzed review comments
for 200k pull requests from

some 140 popular projects in
GitHub...

. ... and found something
remarkable.
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for 200k pull requests from

some 140 popular projects in
GitHub...

. ... and found something
remarkable.
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production files

- We analyzed review comments
for 200k pull requests from

some 140 popular projects in
GitHub...

. ... and found something
remarkable.

1500

1000

500

cumulative number of
review comments
by file position

pull requests with 5 files

4th 5th

file position



pull requests with 2 files pull requests with 5 files
7'000 1'500

code review

1000

production files
+ We analyzed review comments : T —
fOr 200'( pU” requeStS from file position I t‘ b fileplc;ition
some 140 popular projects in cimuiative numbero
GitHub review comments
by file position
+ ... and found something pull requests with 7 files pull requests with 10 files
remarkable.

400
600

300
400

200

200
100

0 0]

1st 2nd 3rd 4th 5th 6th 7th 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

file position file position
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e.jJava
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production files experiment

shippingCost = shippingCost * 1.2;
break;

case "Canada":
shippingCost = shippingCost * 1.18;
break;

case '"Mexico":
shippingCost = shippingCost * 1.35;
break;
case "UK":
shippingCost = shippingCost * 1.27;
(D MB: Missing Break defect: Here a break statement is missing. In this way, when the country is UK,
the execution will fall through the default case and a wrong tax of 1.27 * 2 will be applied.

; default:
b.java shippingCost = shippingCost * 2;
}

return shippingCost;

c.java

d.java

e.jJava
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production files experiment

b.java

c.java

d.java

switch (destinationAddress.getCountry()) {

case "USA":
shippingCost
break;

case "Canada":
shippingCost
break;

case "Mexico":
shippingCost = shippingCost * 1.35;
break;

case "UK":
shippingCost = shippingCost * 1.27;

shippingCost * 1.2;

shippingCost * 1.18;

(D MB: Missing Break defect: Here a break statement is missing. In this way, when the country is UK,
the execution will fall through the default case and a wrong tax of 1.27 * 2 will be applied.

default:
shippingCost = shippingCost * 2;
}

return shippingCost;

VES

* Returns the discount rate based on the membership level of the
customer.

* Customers at level 1 do not receive any discount.

* Customers at level 2 to 4 receive a 10% discount.

* Customers from level 5 included receive a 25% discount.

* @param membershiplLevel - the level of membership of the customer

* @return the discount rate applied to the customer

*/

public double getSaleDiscountRate(int membershipLevel){

double discountRate = 0;
if(membershipLevel > 2 && membershipLevel < 5) {

(D CC: Corner Case defect: Here the if statement is missing a check for the condition where
customer.membershipLevel == 2. According to the Javadoc of the function, customers with membership
level equal to 2 should receive a 10% discount

discountRate = 0.1;

}

if (membershipLevel >= 5) {
discountRate = 0.25;

}

return discountRate;
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b.java

c.java

d.java

switch (destinationAddress.getCountry()) {
case "USA":
shippingCost = shippingCost * 1.2;
break;
case "Canada":
shippingCost = shippingCost * 1.18;
break;
case "Mexico":
shippingCost = shippingCost * 1.35;
break;
case "UK":
shippingCost = shippingCost * 1.27;

/%%

* Returns the discount rate based on the membership level of the

customer.

* Customers at level 1 do not receive any discount.

* Customers at level 2 to 4 receive a 10% discount.

* Customers from level 5 included receive a 25% discount.
* @param membershipLevel — the level of membership of the customer
* @return the discount rate applied to the customer

*/

public double getSaleDiscountRate(int membershipLevel){

double discountRate = 0;
if(membershipLevel > 2 && membershiplLevel < 5) {

(D MB: Missing Break defect: Here a break statement is missing. In this way, when the country is UK,
the execution will fall through the default case and a wrong tax of 1.27 * 2 will be applied.

(D cc: Corner Case defect: Here the if statement is missing a check for the condition where
customer.membershipLevel == 2. According to the Javadoc of the function, customers with membership
level equal to 2 should receive a 10% discount

default:
shippingCost = shippingCost * 2;
}

return shippingCost;

discountRate = 0.1;

}

if (membershipLevel >= 5) {
discountRate = 0.25;

}

return discountRate;




switch (destinationAddress.getCountry()) { /%

case "USA": * Returns the discount rate based on the membership level of the
I — g customer.

ShlppanCOSt = ShlpplngCOSt * 1.2; * Customers at level 1 do not receive any discount.
break; * Customers at level 2 to 4 receive a 10% discount

case "Canada": * Customers from level 5 included receive a 25% discount.
shippingCost = shippingCost * 1.18; * @param membershipLevel — the level of membership of the customer
break; * @return the discount rate applied to the customer

: x/
. case "Mexico": public double getSaleDiscountRate(int membershipLevel){

shippingCost = shippingCost * 1.35; double discountRate = 0;
break; if(membershipLevel > 2 && membershiplLevel < 5) {

case "UK": (D ccC: Corner Case defect: Here the if statement is missing a check for the condition where
shippingCost = shippingCost % 1.27; customer.membershipLevel == 2. According to the Javadoc of the function, customers with membership

level equal to 2 should receive a 10% discount

(D MB: Missing Break defect: Here a break statement is missing. In this way, when the country is UK,
the execution will fall through the default case and a wrong tax of 1.27 * 2 will be applied. }

default: if(membershipLevel >= 5) {
discountRate = 0.25;

] L ]
shippingCost = shippingCost * 2; y
production files experimen >
return shippingCost; }

discountRate = 0.1;

b.java

c.java

participants

d.java
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b.java

c.java

participants

d.java

e.jJava

switch (destinationAddress.getCountry()) {
case "USA":
shippingCost = shippingCost * 1.2;
break;
case "Canada":
shippingCost = shippingCost * 1.18;
break;
case "Mexico":
shippingCost = shippingCost * 1.35;
break;
case "UK":
shippingCost = shippingCost * 1.27;

/%%
* Returns the discount rate based on the membership level of the
customer.
* Customers at level 1 do not receive any discount.
* Customers at level 2 to 4 receive a 10% discount.
* Customers from level 5 included receive a 25% discount.
* @param membershipLevel — the level of membership of the customer
* @return the discount rate applied to the customer
*/
public double getSaleDiscountRate(int membershipLevel){

double discountRate = 0;
if(membershipLevel > 2 && membershiplLevel < 5) {

(D cC: Corner Case defect: Here the if statement is missing a check for the condition where
customer.membershipLevel == 2. According to the Javadoc of the function, customers with membership

(D MB: Missing Break defect: Here a break statement is missing. In this way, when the country is UK,

the execution will fall through the default case and a wrong tax of 1.27 * 2 will be applied.

level equal to 2 should receive a 10% discount

discountRate = 0.1;

}

default:
shippingCost = shippingCost * 2;
}

return shippingCost;

if (membershipLevel >= 5) {
discountRate = 0.25;
}

return discountRate;

e.jave

d.java

c.jJava

b.java

a.jJava
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participants

switch (destinationAddress.getCountry()) {
case "USA":
shippingCost
break;
case "Canada":
shippingCost
break;
case "Mexico":
shippingCost
break;
case "UK":
shippingCost = shippingCost * 1.27;

shippingCost * 1.2;

shippingCost * 1.18;

shippingCost * 1.35;

(D MB: Missing Break defect: Here a break statement is missing. In this way, when the country is UK,
the execution will fall through the default case and a wrong tax of 1.27 * 2 will be applied.

default:
shippingCost = shippingCost * 2;
}

return shippingCost;
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production files experiment

participants

switch (destinationAddress.getCountry()) {
case "USA":
shippingCost
break;
case "Canada":
shippingCost
break;
case "Mexico":
shippingCost
break;
case "UK":
shippingCost shippingCost * 1.27;

shippingCost x 1.2;

shippingCost * 1.18;

shippingCost * 1.35;

(D MB: Missing Break defect: Here a break statement is missing. In this way, when the country is UK,
the execution will fall through the default case and a wrong tax of 1.27 * 2 will be applied.

default:
shippingCost = shippingCost * 2;
}

return shippingCost;

same likelihood of
finding the bug
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/%%

* Returns the discount rate based on the membership level of the
customer.
Customers at level 1 do not receive any discount.
Customers at level 2 to 4 receive a 10% discount.
Customers from level 5 included receive a 25% discount.
@param membershipLevel - the level of membership of the customer
@return the discount rate applied to the customer

%

%

%

*

%

*/
public double getSaleDiscountRate(int membershiplLevel){
double discountRate = 0;
if(membershipLevel > 2 && membershipLevel < 5) {
(D ccC: Corner Case defect: Here the if statement is missing a check for the condition where

customer.membershipLevel == 2. According to the Javadoc of the function, customers with membership
level equal to 2 should receive a 10% discount

discountRate = 0.1;

}

if (membershipLevel >= 5) {
discountRate = 0.25;

}

return discountRate;

participants
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production files experiment 175% more likely
to find the bug

/%%

* Returns the discount rate based on the membership level of the
customer.

* Customers at level 1 do not receive any discount.
Customers at level 2 to 4 receive a 10% discount.
§ Customers from level 5 included receive a 25% discount.
@param membershipLevel - the level of membership of the customer
@return the discount rate applied to the customer

%

%

*

%

*/
public double getSaleDiscountRate(int membershiplLevel){
double discountRate = 0;
if(membershipLevel > 2 && membershipLevel < 5) {
(D ccC: Corner Case defect: Here the if statement is missing a check for the condition where

customer.membershipLevel == 2. According to the Javadoc of the function, customers with membership
level equal to 2 should receive a 10% discount

discountRate = 0.1;

}

if (membershipLevel >= 5) {
discountRate = 0.25;

}

return discountRate;

participants







© %3 mmmm src/systen, Collections. Inmutable/ tests/TnmutableLfstTest. s (§

code
review

software system

histol
i version i

@ -164,29 +164,34 @ public void AddRangeOptimizationsTest()
(Fact)
public void AddRangeSalanceTest()

int randseed = (int)DateTine.Now. Tick
Console.writeLine(*Randon seed:
r randon = new Randoa(randseed),
int expectedTotalsize = 0
var st = InautableList<int>. Empty;
/1 Add batches of 32, 128 tines, giving 4096 itess
int batchsize = 32;
/7 Add some small batches, verifying balance after each

for (int 1
<

reviewers

version i+1




© %3 mmmm src/systen, Collections. Inmutable/ tests/TnmutableLfstTest. s (§

@ -164,29 +164,34 @@ public void AddRangeOptimizationsTest()
(Fact)

public void AddRangeSalanceTest()

<

S Crucible
int randseed = (int)DateTine.Now. Ticks;
Console.riteLine("Randon seed: {0}, randseed);

r randon = new Randon( randseed

int expectedTotalsize = 0
var st = InautableList<int>. Empty;

/1 Add batches of 32, 128 tines, giving 4096 itess
int batchsize = 32; O Comurston 4 o Commts 2 B Chects 2 (B Fleschaoged & 10811 wewm
/7 Add some small batches, verifying balance after each

PSR — st ©
= for (int 1= 0; i< 128; is+) @ ® =
<

Tr— = = U
orm — =

i i o = s
oo s
| — | o

.o
« e uthntiction o GLURR, i e Y Cose uthentcation M) (g /ol

B o e i
i i
c e " T —

privte comtrctart) ¢}

e
° + Intiaen 4 nntnce of cradntias vith o ctokt nsance.
00t L this nethod i you b you actally nod 4 nstnce f credentiats.
ce caling his ethod il equre th sser o 10 .
+ tarem context Th extemton conte.

« areturns A stance of cresenints.

SO sy B el coments vacode,Extnstonenten)  Promisecresentiats
[ p—
coregistertisenerscamet);

e ——————
L T e e—
~ b —

p———
software system RS S S e S e
history . '
version i

CCETTEEPEREFETERERTTEE

version i+1




© %3 mmmm src/systen, Collections. Inmutable/ tests/TnmutableLfstTest. s (§

@ -164,29 +164,34 @@ public void AddRangeOptimizationsTest()
(Fact)

ct (" crucbie
public void AddRangeslanceTest()
«

int randseed = (int)DateTine.Now. Ticks;
Console.riteLine("Randon seed: {0}, randseed);
var randon = new Randoa(randseed).

int expectedTotalsize = 0
var st = InautableList<int>. Empty;
/1 Add batches of 32, 128 tines, giving 4096 itess

int batchsize = 32;
/7 Add some small batches, verifying balance after each

PSR — st ©
= for (int 1= 0; i< 128; is+) @ ® =
<

© 1O 1 e ool cation s © Ooma o

@ Conwrsston 4 o Conmits 2 B Crecs 2 (D Fleschanged §

L e

AT OIS0 = gttt

« Wl uthntctian o GLURR, i e V5 Cose uthentction A (hsg /ot isen

n
B o e i
- i i
c e " T —

privte comtrctart) ¢}

°
00t L this nethod i you b you actally nod 4 nstnce f credentiats.
« sce caling his et il equre th sser 10 10 in.
+ tarem context Th extemton conte.
« areturns A stance of cresenints.
1
SO sy B el coments vacode,Extnstonenten)  Promisecresentiats

ot € e Crusetias
coregistertisenerscamet);

-+ © 2 mammn extestens l-vcosesrcsaery sty s ©

software system

;story ’

version version i+1

CCETTEEPEREFETERERTTEE
EENEEEE¥YIVINESYIINE

code review ) Conversation 14 - Commits 2 B Checks 22 @ Files changed &

test files [ changes from all commits ~  File filter ~ Conversations ~ &3+

Q Filter changed files © % @ 11 mmmm  extensions/ql-vscode/src/authentication. ts (0
@ 7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = "github';
71 https://docs.github. con/apps/building-oauth-apps/understand
const SCOPES = [*repo’]

« Developers see test code as : S

+ [

Iess im porta nt tha n prod uction i i :/N:nd\es authentication to GitHub, using the VS Code [auther

export class Credentials {
d - @@ -18,6 +18,15 @@ export class Credentials {
coaqge. 11 estint-disabte-next-Line @typescript-esLint/mo-capty-fun]
private constructor() { }

. . Give feedback
« Test files are almost twice less oo o e o oot s i

Iikely to be d iscussed du ri ng * Do not call this method until you know you actually need

* since calling this method will require the user to log i

code review when together R

* @returns An instance of credentials.

with production files. Pt et it s it

const ¢ = new Credentials()
c.registerListeners(context);

[Spadini, Aniche, Storey, Bruntink, Bacchelli - ICSE 2018]

v -+ @ 25 mmmmm extensions/ql-vscode/src/query-history.ts (&

_ @@ -36,6 +36,8 @@ import { QueryStatus } from './query-status
inport { slurpQueryistory, splatQueryHistory } from *./query
inport  as fs from ‘fs-extra
inport { CliversionConstraint } from

+ inport { Credentials } fron *




© %3 mmmm src/systen, Collections. Inmutable/ tests/TnmutableLfstTest. s (§

0@ -164,29 +164,34 @@ public void AddRange0ptinizationsTest()
(ract] " Scrucivie
public void AddRangeBalanceTest()

i

int randSeed = (int)DateTine.Now. Ticks:
Console. iriteLine("Randon seed: andseed)
var randon = new Randon(randseed);

int expectedTotalsize = 0
var st = InautableList<int>. Empty;
/1 Add batches of 32, 128 tines, giving 4096 itess

int batchsize = 32;
/7 Add some small batches, verifying balance after each

T — st ©
= for (int 1= 0; i< 128; is+) @ cnwom ® =

¢ Q Fitechanged s Py ——

@ Conwrsston 4 o Conmits 2 B Crecs 2 (D Fleschanged § -

= T e B et et b et

- [ i -

SR cod e = ;:.:::‘m..(. -

reVieW | s

para contat T extrsion camtnt.
% arturns dn stance of croden

SO sy B el coments vacode,Extnstonenten)  Promisecresentiats
ot € = e Cresemiatat’;
coregistertisenerscamet);

syvvened

software system ’
history

version i version i+1

CEEETEEEEFEEE]

code review o ot Bomn Bmmn code review

test files i::f:::::""" e —— test order experiment

v -+ © 11 mmmm extensions/ql-vscode/src/authentication. ts ()
I extensions/ql-vscode/src @ 7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = ‘github';
B e production code first test code first
« Developers see test code as s order |
Iess i m po rta nt tha n p rod uctio n . es{:;nd::s:u:::::::n(to GitHub, using the VS Code [auther
code. : e o] same likelihood

private constructor() { }

Give feedback production.java

« Test files are almost twice less i = of finding the

* Initializes an instance of credentials with an octokit

test.java

-

likely to be discussed during B participants | =_| | production bugs participants

code review when together R

—— =)
* @returns An instance of credentials.

N . o */ test.java production.java
w I t h p rod u Ctl o n fl I es . 21 static async initialize(context: vscode.ExtensionContext):

2 const ¢ = new Credentials();

23 c.registerListeners(context); O, H
[Spadini, Aniche, Storey, Bruntink, Bacchelli - ICSE 2018] I t25f'o é’ {;‘:orte I!tkgly
o find the test bug

v -+ @ 25 mmmmm extensions/ql-vscode/src/query-history.ts (&

@@ -36,6 +36,8 @@ import { QueryStatus } from './query-status'|
36 36 import { slurpQueryHistory, splatQueryHistory } from *./query.
37 37 import * as fs from ‘fs-extra';
38 38 import { CliVersionConstraint } from *./cl:

39+ inport { Credentials } from *./authentication!




software system

histol
i version i

code review
test files

« Developers see test code as
less important than production
code.

Test files are almost twice less
likely to be discussed during
code review when together
with production files.

[Spadini, Aniche, Storey, Bruntink, Bacchelli - ICSE 2018]

code review
production files

We analyzed review comments
for 200k pull requests from 138
popular projects in GitHub...

... and found something
remarkable.

[Fregnan, Braz, D'’Ambros, Galikli, Bacchelli]

9 +164,34 @@ public void AddRangedptinizationsTest()
(Fact)
public void AddRangeSalanceTest()

reviewers

>

version i+1

) Conversation 14 - Commits 2 B Checks 22 @ Files changed &
[ changes from all commits ~  File filter ~ Conversations ~ &3+

Q Filter changed files v -+ © 11 mmmm - extensions/ql-vscode/src/authentication. ts (&

- @ -7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID =

~ I extensions/ql-vscode/src

7 : . . 9
D authenti 5 11 https://docs.github. con/apps/building-oauth-apps/understant

8 const SCOPES = ['repo’];

D query-historyts 9
~ B remote-queries -
+ /e

* Handles authentication to GitHub, using the VS Code [auther
*/

13 export class Credentials {
_ @@ -18,6 +18,15 @@ export class Credentials {
O gh-actions-api-client.tes... 8
19 private constructor() { }

Give feedback 20
oex
* Initializes an instance of credentials with an octokit
.

call this method until you know you actually need
calling this method will require the user to log i
=
* @paran context The extension context.
* @returns An instance of credentials.
‘ode. ExtensionContext) :

c.registerListeners(context);

v -+ @ 25 mmmmm extensions/ql-vscode/src/query-history.ts (&

@@ -36,6 +36,8 @@ import { QueryStatus } from './query-status'|
inport { slurpQueryistory, splatQueryHistory } from *./query
import  as fs '
inport { Cliver

39+ import { Credent

cumulative number of
review comments
by file position

pull requests with 5 files

3rd

file position

/7 eslint-disable-next-line @typescript-eslint/no-empty-fund

code review

code review
test order experiment

production code first
order |

same likelihood
production.java Of finding the
N TET = | | production bugs

L=
test.java

test code first

test.java

participants

production.java

250% more likely
to find the test bug




software system

histol
i version i

code review
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code review
production files

We analyzed review comments
for 200k pull requests from 138
popular projects in GitHub...

... and found something
remarkable.

[Fregnan, Braz, D'’Ambros, Galikli, Bacchelli]

© %3 mmmm src/systen, Collections. Inmutable/ tests/TnmutableLfstTest. s (§

@ ~164,29 +164,34 @@ public void AddRange0ptinizationsTest()
(Fact)
public void AddRangeSalanceTest()

= (int)DateTine.Now. Ticks;
ne("Randon seed: {0)", randSeed);

reviewers

>

version i+1

) Conversation 14 - Commits 2 B Checks 22 @ Files changed &
[ changes from all commits ~  File filter ~ Conversations ~ &3+

Q Filter changed files v -+ © 11 mmmm extensions/ql-vscode/src/authentication. ts ()
~ M extensions/ql-vscodefsrc - @@ 7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = 'github’;

7 7 : . . 9
D authenti 5 11 https://docs.github. con/apps/building-oauth-apps/understant

8 const SCOPES = ['repo’];
D query-historyts 9
~ B8 remote-queries - e
+ /e
* Handles authentication to GitHub, using the VS Code [auther
*/
13 export class Credentials {
_ @@ -18,6 +18,15 @@ export class Credentials {
O gh-actions-api-client.tes... 18
19 private constructor() { }
Give feedback 20
1ex
* Initializes an instance of credentials with an octokit

*

= all this method until you know you actually need
* ling this method will require the user to log i
=

* @paran context The extension context.

* @returns An instance of credentials.

=

static async initialize(context: vscode.ExtensionContext):
const ¢ = new Credentials();
c.registerListeners(context);

v -+ @ 25 mmmmm extensions/ql-vscode/src/query-history.ts (&

@ -36,6 +36,8 @@ inport { QueryStatus } from *./query-status'
import { .+ splatQueryHistory } from *./query-

cumulative number of
review comments
by file position

pull requests with 5 files

3rd

file position

/7 eslint-disable-next-line @typescript-eslint/no-empty-fund

code review
test order experiment

production code first
order |

same likelihood
production.java Of finding the
participants | — | pl’OdUCtiOl’l bugs participants

L=
test.java production.java

250% more likely
to find the test bug

test.java

code review

production files order experiment

if statement is missing a check for the conditon where.
customer.membershipLevel == 2. According to the Javadoc of he function, customers with membership
level equal to 2 should receive a 10% discount

=

return discountRate;

175% more Iikely participants
to find the bug when
in the 1st file shown

participants

test code first
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likely to be discussed during
code review when together
with production files.
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code review
production files

We analyzed review comments
for 200k pull requests from 138
popular projects in GitHub...

... and found something
remarkable.

[Fregnan, Braz, D'’Ambros, Galikli, Bacchelli]

© %3 mmmm src/systen, Collections. Inmutable/ tests/TnmutableLfstTest. s (§

@ ~164,29 +164,34 @@ public void AddRange0ptinizationsTest()
(Fact)
c void AddRangeBalanceTest()

reviewers

>

version i+1

) Conversation 14 - Commits 2 B Checks 22 @ Files changed &
[ changes fromal its ~  File filter ~ - B

Q Filter changed files v -+ © 11 mmmm - extensions/ql-vscode/src/authentication. ts (&

~ I extensions/ql-vscodefsrc - @@ 7,7 +7,7 @ const GITHUB_AUTH_PROVIDER_ID = 'github';
D authentication.ts
D query-historyts

~ [ remote-queries

8 const SCOPES = [‘repo’l;
9

* Handles authentication to GitHub, using the VS Code [auther
*/
export class Credentials {
_ @@ -18,6 +18,15 @@ export class Credentials {
O gh-actions-api-client.tes... 18
19 private constructor() { }

Give feedback 20
* Initializes an instance of credentials with an octokit

his method until you know
ing this method will require

* @paran context The extension context.

* @returns An instance of credentials.

*/

static async initialize(context: vscode.ExtensionContext):
const ¢ = new Credentials();
c.registerListeners(context);

v % © 25 mmmmm extensions/ql-vscode/src/query-history.ts (5

@ -36,6 +36,8 @@ inport { QueryStatus } from *./query-status'

inport { slurpQueryHistory, splatQueryHistory } from *./query.

cumulative number of
review comments
by file position

pull requests with 5 files

3rd
file position

7 // https://docs.github. con/apps/building-oauth-apps/understand

/7 eslint-disable-next-line @typescript-eslint/no-empty-fund

code review
test order experiment

production code first

same likelihood
production.java Of finding the
participants | — | pl’OdUCtiOl’l bugs participants

test.java

L=
test.java production.java

250% more likely
to find the test bug

code review

production files order experiment

D CC: Corner Case defect: Here the ifstatement is missing a check for the condition where.
‘customer.membershipLevel == 2. According to the Javadoc of the function, customers with membership.
level equal to 2 should receive  10% discount

participants 175% more Iikely participants
to find the bug when
in the 1st file shown

test code first



code

© %3 mmmm src/systen, Collections. Inmutable/ tests/TnmutableLfstTest. s (§

@ ~164,29 +164,34 @@ public void AddRange0ptinizationsTest()
(Fact)
public void AddRangeSalanceTest()
<
int randseed = (int)DateTine.Now. Ticks;
Console.riteLine("Randon seed: {0}", randseed);
var randon = new Randon(randSeed) ;

int expectedTotalsize = 0
var st = InautableList<int>. Empty;

/1 Add batches of 32, 128 tines, giving 4096 itess

int batchsize = 32;

/7 Add some small batches, verifying balance after each
for (int i = 0; i< 128; is+)

<

review

software system
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code review
test files

« Developers see test code as

less important than production
code.

Test files are almost twice less
likely to be discussed during
code review when together
with production files.

[Spadini, Aniche, Storey, Bruntink, Bacchelli - ICSE 2018]

code review
production files

We analyzed review comments
for 200k pull requests from 138
popular projects in GitHub...

... and found something
remarkable.

[Fregnan, Braz, D'’Ambros, Galikli, Bacchelli]

reviewers

>

version i+1

) Conversation 14 - Commits 2 B Checks 22 @ Files changed &
[ changes from all commits +  File filter - Conversations ~ 18+

Q Filter changed files v -+ © 11 mmmm - extensions/ql-vscode/src/authentication. ts (&

~ I extensions/ql-vscode/src — @ 7,7 +7,7 @@ const GITHUB_AUTH_PROVIDER_ID = ‘github';
D authentication.ts
const SCOPES = ['repo’];
D query-history.ts
~ I remote-queries i
+ /e
* Handles authentication to GitHub, using the VS Code [auther
*/
— 13 export class Credentials {
- @@ -18,6 +18,15 @@ export class Credentials {
[ gh-actions-api-client.tes... (£ 18
19 private constructor() { }
Give feedback 20
oex
* Initializes an instance of credentials with an octokit
.
* Do not call this method until you know you actually need
* since calling this method will require the user to log ir
B
* @param context The extension context.
* @returns An instance of credentials.
=/
static async initialize(context: vscode.ExtensionContext):
22 const ¢ = new Credentials();
23 c.registerListeners(context);

2

v & © 25 mmmmm extensions/ql-vscode/src/query-history.ts (5

@ -36,6 +36,8 @@ inport { QueryStatus } from *./query-status'
36 36 import { slurpQueryHistory, splatQueryHistory } from *./query-
37 37 import * as fs from 'fs-extra';
38 38 import { CliVersionConstraint } from './cli';

39+ inport { Credentials } from './authenti

cumulative number of
review comments
by file position

pull requests with 5 files

3rd
file position

/1 https://docs.github. con/apps/building-oauth-apps/understand

/7 eslint-disable-next-line @typescript-eslint/no-empty-fund
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tools

code review
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production code first

same likelihood .
Of finding the test.java
production bugs

production.java

participants participants

test.java production.java

250% more likely
to find the test bug

code review

production files order experiment

«
15 public double getsalebiscountRate(int membershipLevel){
16 ‘Gouble discountRate = 0;

if(nenbershiplevel > 2 & mesbershiplevel < 5) {

missing. conditon where.
customer.membershipLevel == 2. According to the Javadoc of he function, customers with membership
level equal to 2 should receive a 10% discount
»
if(nenbershiplevel >= 5) {
discountRate = 0.25;

return discountRate;
¥

175% more likely

to find the bug when
' in the 1st file shown

participants participants

test code first
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production files

+ We analyzed review comments
for 200k pull requests from 138
popular projects in GitHub...

+ ... and found something
remarkable.

[Fregnan, Braz, D'Ambros, Galikli, Bacchelli]
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« reviewers: be aware of this effect and
decide where to start your review in a
principled way.

 authors: guide the reviewers towards
the most challening part of your
change.
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+ Developers see test code as
less important than production

code.
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code review when together
with production files.

[Spadini, Aniche, Storey, Bruntink, Bacchelli - ICSE 2018]

production code first test code first

order R = ) order
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t;t.iava y production.java J
250% more likely
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code review
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+ We analyzed review comments

for 200k pull requests from

popular projects in GitHub..

+ ... and found something
remarkable.
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e reviewers: be aware of this effect and
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 authors: guide the reviewers towards
the most challening part of your
change.

 tool builders: empower users to choose
how to order their changes and more.
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+ Developers see test code as
less important than production
code.

+ Test files are almost twice less
likely to be discussed during
code review when together
with production files.

[Spadini, Aniche, Storey, Bruntink, Bacchelli - ICSE 2018]

(context: vscode.ExtensionContext) :

code review

test order experiment

production code first
order

i

production.java

participants

i

test code first
) order

i

same likelihood

=
@

st.java y

of finding the oo SH
prOdUCtion bugs % prticipans
prod-uction.java J
250% more likely
to find the test bug
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code review
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akeaways

e reviewers: be aware of this effect and
decide where to start your review in a
principled way.

 authors: guide the reviewers towards
the most challening part of your
change.

 tool builders: empower users to choose
how to order their changes and more.

- everybody: do not forget the power of
the default settings.
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