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“Peer review — an activity in which people other than the author of
a software deliverable examine it for defects and improvement
opportunities -- is one of the most powerful software quality tools
available.”

Karl Wiegers, “The Soft Side of Peer Reviews”

1. Overview

The Code Review Tool is developed by CGI Danmark A/S. The tool is supposed to be used by
Dynamics AX application developers and development leads, when implementing
customizations and fixing bugs.

The main idea behind the proposed tool is automation of whatever can be automated in the
code review process.

The tool consists of 2 parts.

The first part is an add-on to standard Dynamics AX. It is imported to AOT as an XPO file. The
add-on reads changes from the version control system (VCS) and generates files named “code
review packs”. Code review packs are then automatically sent to reviewers by e-mail, either
manually before a checkin, or automatically after the checkin.

Code review pack files have extension .CRP, but in fact they are ZIP-files. Inside CRP-files,
there are 2 folders, named “Before” and “After”. Each of the two folders contains one or more
XPOs, one per AOT object.

The AX add-on is recommended to be installed on all development environments on the project.

The second part of the tool is a stand-alone Windows application. It is supposed to be installed
on both the user laptop (where emails are received) and every development environment where
the AX add-on (the first part) is installed.

This application will recognize code review packs and open them in a standard graphical file-
comparison program.

2. Installation
2.1 Code review pack viewer

Run the SetupCRPViewer.msi file on both email laptop and Dynamics AX development
machines. The installed application will appear in Control Panel\Programs\Programs and
Features as Code Review Pack Viewer.

Important: on the development machine, the Code Review Pack Viewer must be installed
before the AX add-on —there is a .NET assembly (DotNetZip Library) that must be registered in
GAC before the AX add-on is imported to the AOT.

2.2 Dynamics AX add-on

1. Turn off version control in AX.

2. Inthe import dialog, select the XPO, corresponding to your version of Dynamics AX,
and click on “Show details” checkbox. Take a look at the objects that will be imported.
There are several standard objects, mostly version control forms. If any of them are
already customized at your installation, carefully merge the changes, otherwise proceed
to step 3.

3. Click OK to finish the import.

4. Restart the AX client.

5. Turn on the version control.



2.3 Setup
In the AX development workspace menu, click Tools > Code review > Address book.

In the Address book form, add names and emails of all parties that might be involved in the
code review process. You will need to add the following emails:

e yourself,

e technical responsible and/ or development lead,

e one or more developers working on the same project.

-

¢ 4 Address book (2 - ceu)

E-mail MName
jens.jensen@cgi.com Jens Jensen
john.doe@cgi.com John Doe

Important: jens.jensen@cgi.com and john.doe@cgi.com are fake addresses used here for
demonstration purposes. Use you actual corporate e-mail addresses in the real environment.

Now, in the AX development workspace menu, click Tools > Code review > Code review tool
parameters.

Here, you may select default email parameters and path to the WinDiff tool.

In the following example, Jens Jensen is the developer sending code for review (you should
select your own email in the From field). John Doe is his fellow developer, who will do the actual
review.

-

l.;_;] Code review tool parameters (2) E'@
e o e

Default e-mail settings

From: jens.jensen@cgi.com |v
Teox john.doe@cgi.com |v
Cc |v
Enable 55L:

General

WinDiff location: C:'\Program Files (x86)" CGI Denmark' Code Review Pack Viewer',

4 « [ | ||2|| 9 | File path and na... | .A89) | | Admin Close |

WinDiff.exe is a standard Microsoft comparison tool. It is rather old, but easy to use and should
be enough for our tasks. (If you are not familiar with it, try comparing 2 text files, turning on and
off different options in the menu, and see the effect.)

You should make sure that WinDiff.exe location parameter is set up, so the code review tool
may run WinDiff, when needed. You can find the WinDiff.exe file in C:\Program Files (x86)\CGI
Denmark\Code Review Pack Viewer\, after the Code Review Pack Viewer is installed.



The last thing to set up is email parameters in the standard System Administration > Setup >
System > E-mail parameters form.

There are 2 options here:
e Use the corporate SMTP relay server. This is the preferable option. If you don’t know
the server name and port number, you can ask you AX helpdesk or IT helpdesk for
assistance.

If you are external consultant, it will most likely be credentials given to you by the
customer IT department. The credentials may either be explicit or implicit (as on the
following screenshot). So, in the From field of incoming messages, reviewers will see
something like Jens Jensen <jensj@bigtrucks.com> (where “Big Trucks” is the
customer company name), rather than Jens Jensen <jens.jensen@cgi.com> (if you
are employed by CGI Group Inc. in our example). However, email headers will contain
CGl address in Reply-To property, so clicking Reply button will send review feedback to
the actual CGI email address (jens.jensen@cgi.com in our example).

E.g.:
mE—mail parameters (1) [_ ||
General I

Cbgoing mail server: I smtp-relay

Local computer name: I
SMTP port number I 25
v

User name:

Passwiard:

e Thereis no SMTP relay server at the customers. In that case, you will need some
external server. For example, you may create an account on Gmail.com, and use it for
sending emails. However, it may happen that an external mail server can’t be used for
some reason (there may be issues with establishing connection with external SMTP
servers from a corporate network because of firewalls). In that case, you may try to
solve the issue with your IT department.

E.g.:

P

= 4 E-mail parameters (3) El =] @
General

Outgeing mail server: srtp.gmail.com

Local computer name:

SMTP port number 57

User name: john.doe.codereviews@gmail.con
Password: Ty

Use NTLM: =




The last step is to make sure that version control is enabled on you development environment.

Ideally, it should be TFS version control system (VCS):

|| Version control parameters EI@

"G I . .
enera Set up version control options

Team Foundation Server

Version control settings

Version control status: Enable -

Version control system: Team Foundation Server +

Repository folder: C:\Repository\main'| Ea
Environment settings

Color checked-out objects in the AOT:

Warn when reverting cbjects:

In that case, each change list will be stored as a single entry in the history of changes, and the
list of modified objects will be available via Contents button:

PHli Changes - Change number: 3984, 09-05-2013, User: CORP}onazarov.ext

Overview | General | Contents

| status Date Time User Checkein description N WAnDIff |
Submitted | 09-05-2013 | 14:31:55 CORPlonazarov. ext GNN-1558 Show myDepartments in user sessio.. EEmE:
Submitted | 09-05-2013 | 12:25:39 CORPlonazarov. ext I GMNN-1587 SOUR Release fails with insufficient ... a
Submitted | 09-05-2013 | 11:53:31 CORP\onazarov.ext GMN-1550 Change to Purchase order confirmat... I8 Contents - Yersion: 3984, \Security'Privileges\GNSourAcceptRejectProcess
Submitted | 09-05-2013 | 11:42:51 CORPlonazaroy, ext GMN-1550 Change to Purchase order confirmat...
Submitted | 09-05-2013 | 09:36:16 CORPlonazarov. ext GMN-1552 Stack krace erros when posting cust... Overview | 2
Submitted | 07-05-2013 | 11:03:30 CORPlanazarov.ext GNN-1540 Freight charge is not posted on inte. r History
Submitted | 06-05-2013 | 14:41:48 CORPlonazarov,ext GMN-1542 Check for order confirmation postin.. . ¥ e Compare
Submitted | 06-05-2013 | 14:39:53 CORPlanazaray ext GNN-1542 Check for order confirmation pastin... 2 | \Security\Privieass\GhSalesOrderUpdateRenu.., | ed —I
Submited | 02-05-2013 | 14:01:20 | CORP\onazarov.ext | GNN-1517 Bar code type must be customer sp... 7 r\Priv OrderlpdateRequsstap. . | et Open new window
Submitted | 02-05-2013 | 13:37:51 CORPlonazarow. ext GNN-1455 Print Proforma invoice For original sa. .. ﬂ \Prajects\sharediGhN_1557_InsufficientUserR... | aod View file |
Submitted | 02-05-2013 | 13:26:51 CORPlonazarov. ext GMNN-1505 Purchase price in 348 message shou... | WWenu Ttems\Action\GNReleassApprovedsales... | add
SuEm\tlalj 02-05-2013 | 11;56:16 CORP‘\unazarDv‘exl GMN-1523 Dlsl::hulmn address e:rnr when Erel:” 2 | \ClassestGsourCrigingl it

If TFS is not available, you should enable MorphX VCS:

|= | Version control parameters

.G | . .
snera Set up version control options

Version control settings

Version control status: Enable -

Version control system: MorphX VC5 -

Environment settings
Color checked-out objects in the AQT:

Narn when reverting objects:

MorphX VCS creates one or more entries in the changes history per change list, and Contents
form will always show one record:



[="] Changes - Change number: 5637145329, 02-06-2013 { |="| Contents - Version: 1, Wobs\Job2

m‘m‘ Overview
) Change number =  Status Date Time User Check-in description (] Path Version  Action
5637145580 Checked in  04-06-2...  20:53:12 Admin  test I 2J3! \Jobs\Job2 ;1 Add
5637145579 Checkedin  04-06-2...  20:44:47 Admin  test checkin
5637145578 Checkedin  04-06-2..  20:44:46 Admin  test checkin Contents - Version: 2, \Forms\SysVersionControlCheckln
5637145577 Checked in  04-06-2...  20:44:46 Admin  test checkin m‘
5637145576 Checked in  04-06-2...  20:44:46 Admin _test checkin
5637145329 Checkedin 02-06-2.. 130240  Admin | DotNetMailer implemented & O Path Version  Action
5637145328 Checked in  02-06-2.. 13:02:40 Admin | DotMNetMailer implemented I i “Forms\SysVersionControlCheckln IZ Edit
5637145327 Checked in  02-06-2..  13:02:40 Admin | DotNetMailer implemented 5
5637145326 Checkedin 02-06-2.. 130240  Admin | DotNetMailer implemented = Contents - Version: 2, \Classes\CgiCodeReviewSender
5637145076 Checked in  31-05-2.. 11:51:11 Admin  aasdfasdfsdf Overview |
(] Path Version  Action
I “% I \Classes\CgiCodeReviewSender |2 Edit

Contents - Version: 1, \Classes\CgiCodeReviewMailerDotMetMaile

Overview
= Path Version £
I\‘L’g “Classes\CgiCodeReviewhMailerDotMNeth... I 1 £

The code review tool supports both TFS and MorphX version control systems, despite the
difference in storing history of changes.

After the code review tool is installed, you will need to verify it is working. Use your own
corporate email address in the From and To fields. Check out a couple of AOT objects and
make some changes, e.g. add comments. Send a pre-checkin code review to yourself. Wait for
the email in your inbox and double-click on the attachment to see the change in WinDiff. Press
“Reply” button and send a sample feedback to yourself. Eventually, undo check-out of the
objects.

After the setup is verified, set proper email addresses in the code review tool parameters. Now
you are ready to send code for review and provide feedback. Remember to tell the reviewers,
that they need the Code Review Pack Viewer installed in order to see your changes.

3. Process
Changes may be sent either before or after checkin, or both.

The simplest scenario could look like that:
1. Developer Jens Jensen checks out one or more objects in the AOT and makes his
changes.
2. When the customization is ready for checkin, he clicks Version Control > Pending
objects > Check in.
3. Inthe Check in form, Jens provides issue number and short description of the issue
fixed:



- | Checkin
. Medel elements ._
Description

GMNMN-1111 Sales order confirrnation cannot be posted

* regression caused by the fio for GHNM-1110. Foed by sdding the missing if-statement,

Code review
Type  Niceto have - To john.doe@ecgi.com |=
Subject Code review: GNN-1111 Sales order conf  Co | -
From:  jensjensenicgi.com -
Inchade Path Version  Action = All
¥ [ \Menus\DevelopmentTools 1 Edit 1

[ ox || canca |

4. Jens clicks OK, so the change is checked in to the VCS, and an email is sent to

developer John Doe. (As you can see, no additional actions were required from Jens to
send the code for review)

5. John Doe gets a new email in his inbox. He opens the email.

GNN-1111 Sales order confirmation cannot be posted

Jens Jensen <jens.jensen@cgi.com>
ti 11-06-2013 15:01
john.doe@ecgi.com

o] Message |~ {5C2024F6-EEFE-4E3A-9D24-E135F946E14A}.crp (27 KB)

GNN-1111 Sales order confirmation cannot be posted

* regression caused by the fix for GNN-1110. Fixed by adding the missing if-statement.

[Code review

[Type(Nice to have)]
[ID({5C2024F6-EEFE-4E3A-9D24-E135F946E14A})]
[Product name(Microsoft Dynamics AX 2012)]]

6. John reads the description and message attributes below the description, and double-
clicks on the attachment:



PUCUII . . e aw. oo

File Edit View Expand Options Mark Help

JAbeforechange.=po : .'-,aﬂerchange.xpo|C:\Users\nazarnvo\Desk‘lop\BefnreChange.xpo : C\Users\nazarovolDe sktopyifterChan

1 t
2 # while select = from animal
3 # {
4 #t if (animal.Type == AnimalType::Dog)
5 # {
6 # dog.Animal = animal.Recld;
7 i dog .Hame = "Pluto’;
>
> # if (animal.HasOuwner)
> # 4
| 8 i dog.Owner = "Hickey House®;
1> # ¥
[ i
9 # dog.insert(});
10 i H
11 # H
12 #

7. There are a couple of issues in both the code, and John decides to send feedback to

Jens.
8. John returns to the code review email, clicks Reply button and starts typing:
Ta.. Jens Jensen <jens.jensen@cai.com:
E] Cc..
Send

Subject: | Re: Code review: GNN-1111 Sales order confirmation cannot be posted

Hilens
I have the following comments:

Class CGI_OwnerFinder, method assignOwners:

while select = from animal

{
if (animal.Type == AnimalType::Dog)
¥

Consider adding where-clause to the select statement, to improve performance and remove one indentation level in the code.

if {animal.HasOuner)
{

dog.0wner = 'Mickey House';
H

There is no dog.clear() call here, so some dogs without owner may still be assigned ‘Mickey Mouse’, if previous animal record did have an owner.
Thanks.

Kind regards,
John Doe

9. John clicks Send button, and the feedback is sent to Jens.

10. Jens receives the code review feedback.

11. He fixes both issues and replies to John with a simple “Thank you. | have fixed the
issues. Regards, Jens”

4. Cookbook

4.1 You would like to have somebody review your code as soon as possible

Change code review type in the Check-in dialog to Urgent and select an explicit reviewer in the
To field:



= | Review

Model elements

E=8 o8 ==

Description
Sample change

M
Type:  |[TEETEN) » To: johndoe@egicom |=
TUDIECh LOOE review: sample change oy -
From:  jensjensenBcgicom -
Include Path  Version  Action All

There are several other code review types available. Always check if you need to select
something else than the default “Nice to have”.

Code review |Description When

type

Urgent You would like somebody to review the code as soon as |Before checkin
possible. For example, your change should be ready for a new
build today.

Must have You would like somebody to review the code, but this is not | Before or after
that urgent and may wait for a day or so. checkin

Nice to have |(Default) You would not mind if somebody looked at your |Before or after
change and left feedback. checkin

Not needed You fixed a trivial best practice error or alike, so there is no | After checkin
risk to break anything. You would not want others to spend
their time here.

Already done |You have already received feedback on this change. After checkin

4.2 You would like to send a pre-checkin code review
Open Version Control > Pending Objects form and press Review button.

=] Pending objects - Version: 2, \Jobs\sendViaGrmail

Crerview | General

(=]

Path

¢ JobsisendViaGmail 2

Action
Edit

Version

fo a0 s
Refresh
Check in
Review (a)

Create project

A dialog will be open, similar to the one you use when checking in. Use description as a
message to the reviewer:




|

5 Review

. Meodel elernents
Description
XY¥Z-1234 "Everything is broken”

Code review

Type: Bust hawve
From Jjensjensen@cgi.com

[¥ Els ‘JebsisendViaGmail 2

Include Path Version

-

Subject: Code review: XYZ-1234 "Everything is bre

-

To

john.dosBcgi.oom

Ce:

Action
Edit

0K l Cancel ]

4.3 When checking-in last time, SMTP server failed, so no code review pack was sent.
You would like to resend the change for review.

Open Version Control > Changes form. Select your change and press Send for review button.

|= | Changes - Change number: 5637146590, 16-06-2013

=8B =)

Contents

[C] Change number ~+  Status Date
5637146590 Checked in  16-08-2...
5637146589 Checked in  16-06-2...
5637146588 Checked in  16-08-2...
5637146587 Checked in  16-06-2...
5637146586 Checked in = 16-08-2...

Time

11:54:10
11:54:10
11:54:10
11:54:10
11:54:10

User

Admin |

Admin
Admin
Admin
Admin

Check-in description

fixed issue with multi To-

and Cc emails

fixed issue with multi To-
fixed issue with multi To-
fixed issue with multi To-

fixed issue with multi To-

and Cc emnails
and Cc emails
and Cc emails

and Cc emails

In the dialog, select parameters for code review email and press OK:

e &

Send the change for code review

{e gl Miicrosoft Dynamics AX (1)

Ton john.doe@cgi.com

Ce:
From:  jehn.doe@cgi.com

Type:  Must have =

Subject: Code review: fixed issue with multi

| oK

|| cancel |

Code review type.

10

WinDiff
Create project

Send for review (a)

»

m




4.4 You would like to review changes done by one of your colleagues on the same
project

Open Version Control > Changes form. Select a change and press WinDiff button.

=] Changes - Change number: 5637146590, 16-06-2013 [ za)

Overview | General W
Change number =  Status Date Time User Check-in description o WinDiff
5637146590 Checked in  16-06-2...  11:54:10 Admin : fixed issue with multi To- and Cc emails | Create project
5637146589 Checked in  16-06-2..  11:54:10 Admin  fixed issue with multi To- and Cc emails ——
5637146588 Checkedin 16-06-2.. 115410  Admin ficed issue with multi To- and Cc emails = Sendfor reviow o)
5637146587 Checked in  16-06-2..  11:54:10 Admin  fixed issue with multi To- and Cc emails
5637146586 Checkedin  16-06-2...  11:54:10 Admin  fixed issue with multi To- and Cc emails

4.5 You are working on your own dev box with AX 2012 at the customer network. You
would like to avoid re-entering all email addresses to code review tool address book after
each model store import or re-installation of AX

Check in the AX add-on Data Dictionary object (tables, EDTs and base enums prefixed with
CgiCodeReview*) to the customer production code. Having these tables in production code will
not affect business logic or data, but save you some time in the future. Also, this way you will
avoid potential table ID conflicts when re-installing the modelstore on your development
environment.

4.6 How to conduct a successful code review?
Read the article and comments on StackOverflow.com.

4.7 You received a code for review, and it looks like the developer has removed a lot of
methods from a standard AX class

This is a known issue. That may happen when the Before version of the object comes from a
lower layer, where other methods are defined, but not overridden in the upper layer. So, it looks
like they are deleted in the After version. The code review tool is able to handle such a scenario
when sending for pre-checkin review or checking in, but not when re-sending old change lists
from the History. Look for tags that may indicate a change in that case.

4.8 Your team works on the same environment in AX 2009. You don’t want the code
review tool to be part of the XPO you deliver to customers.

Import the tool to another layer, say USR or VAP, and use it while developing in your actual
development layer (e.g. VAR).

4.9 You got feedback in form of a text file, which contains lines numbers and comments

You have been sent a file that may be imported to WinDiff (see File > Import Comments List...
in the menu), so the comments will appear right under corresponding changes. This is just
another way to send feedback. You can either find the email thread with the original code
review pack (if you remembered to Cc yourself) and double click it, or copy the file with
comments to your development environment, find the changelist with the same code review ID
in the version control history and click WinDiff button.

You can create the same sort of file when reviewing somebody’s code. While in WinDiff, select
the line that you would like to comment on and press Alt+C. This will open a dialog where you
can write your comment. After you finished commenting, select File > Save Comments List...
and create a text file. You can attach the file to the “feedback” email now.

4.10 What kind of feedback should be provided to code author?

Anything that may help the author improve his/her solution and/or make him/her learn
something new. Regardless of whether you found a bug, a deviation from best practices or sub-
optimal way of doing anything, let the author know what you think. Even if the author decided to
keep his current solution as it is, (say, it is correct, but written in a way that you don’t really like),
he will get use of new knowledge in the future.

11



http://stackoverflow.com/questions/89163/how-to-conduct-a-successful-code-review

