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1.0 Introduction:

While it is possible to use most standalone CM tools in parallel with an IDE (integrated
development environment), managing both system together can be inconvenient. Modern IDEs
silently modify a large set of supporting files as the user goes about their normal work. For
instance, when a new resource is added to a Visual Studio project, the IDE automatically
updates several project related support files. In order to use a standalone CM system in
parallel with Visual Studio, the user would have to be aware of all of the supporting files that
the IDE may need to create/update, and to have these file already checked out from the CM
environment. Because of these constraints, it is much more practical to have the CM
solution tightly integrated with the IDE itself so that supporting files can be automatically
checked out and modified when necessary.

The integration between an IDE and a CM solution should be as clean as possible in order
to reduce the amount of unnecessary interactions with the user. For example, when checking
out a file through a user initiated activity, or from an IDE initiated background operation,
the process should execute without presenting the user with additional popup boxes and
other dialogs. The user should be able to setup the working environment before hand so that
subsequent check outs and other operations can proceed without the IDE repeatedly
prompting for additional information.

This paper describes the integration between Microsoft Visual Studio .NET', which will
simply be referred to as Visual Studio throughout the rest of this document, and Spectrum
Software’s source configuration management solution, SpectrumSCM.

2.0 SpectrumSCM and the MS-SCCI:

The Microsoft SCCI (Microsoft Common Source Code Control Interface Specification) is
the standard around which most CM-IDE integrations are formed. The SCCI is a fairly old
interface specification that was originally written strictly as an interface specification between
Microsoft’s development environments and Microsoft’s VSS (Visual Source Safe). The
specification is available from Microsoft through an NDA? and is not officially supported by
Microsoft. All Microsoft development tools, and most other IDE provider’s tools, make use

! www.microsoft.com
? Microsoft requires implementers of the SCCI to sign a non-disclosure agreement in order to obtain the
specification itself.
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of the SCCI as the gateway to the users CM solution. CM tool vendors must implement the
SCCI in order to provide a gateway from SCCI enabled development environments to their
CM solution. The CM tool vendor must implement the SCCI exactly as it is defined, but are
also free to enhance the implementation with additional popup dialogs and other necessary
windows. While the vendor is free to add additional popup dialogs where necessary, it really
is best to keep the number of extra popup dialog boxes to a minimum. Most IDEs already
have a set of dialogs that are going to be presented to the user during normal operations
anyway, so it would be an annoyance to the user to be presented with any other additional
dialogs.

3.0 The SpectrumSCM SCCI Implementation:

The SpectrumSCM SCCI implementation (SpectrumSCCI) is a complete implementation
of the Microsoft SCCI interface specification. This implementation attempts to abide by the
tenets mentioned in the introduction and has been made to be as unobtrusive to the user as
possible. For the most part, the SpectrumSCM implementation of the SCCI is almost
invisible to the user and as such does not present additional popup dialog windows to the
user unless absolutely necessary. All SpectrumSCM specific options are controlled through
the SpectrumSCM Dashboard (see section 3.1 for details on the Dashboard) and as such do
not need to be prompted for each time a CM operation is accessed through Visual Studio.

The SpectrumSCM implementation of the SCCI allows the user to use many of
SpectrumSCM’s advanced features, including the use of Change Requests’, advanced
branching patterns®, reports and visual differencing. The implementation is a native
implementation of the SCCI and was done by creating a Microsoft Windows DLL that
Visual Studio uses to communicate with the SpectrumSCM Dashboard. The Dashboard
completes the connection to the SpectrumSCM server itself, thus creating a 3-tiered system
that is extremely flexible. The user is free to switch between multiple projects in Visual
Studio without having to change settings on the Dashboard or make any other adjustments
to the CM system. The user is also free to start as many instances of Visual Studio as they
need. Each separate instance of the Visual Studio application will be accompanied by a
separate instance of the SpectrumSCM Dashboard.

3.1 The SpectrumSCM Dashboard®:

The SpectrumSCM Dashboard is a unique concept in SCCI integrations and Spectrum
Software is proud to be the first SCM vendor to offer this unique integration to Visual
Studio users. The Dashboard is delivered as part of the standard SpectrumSCM UI
installation, only the Visual Studio DLL plug-in must be downloaded separately from the
Spectrum web site to complete the installation. (Please see the section 4.0 on installation).
The SpectrumSCM Dashboard is a wunique feature of the SpectrumSCM SCCI
implementation that allows the user to use many of SpectrumSCM’s advanced features and
helps to eliminate annoying popup windows. The Dashboard itself is a very low profile strip
that can be placed anywhere on the users screen, much like a detachable toolbar would be

? Change Requests are also know as Change Lists or Modification Requests in other systems.
* http://www.spectrumscm.com/WhitePapers/BranchingDesignPatternsupdate. pdf
> Patent Pending.
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placed just above the Window’s Start Menu Taskbar, or anchored to the top of the users
screen. The User simply needs to adjust the size of the Visual Studio main screen to just
slightly below full screen status to allow the Dashboard a small viewing area. The Dashboard
can also be minimized into the taskbar as it is not necessary to access the Dashboard unless
the user wishes to select a different change request, or operate against a different branch of
their product. An illustration of the SpectrumSCM Dashboard is given in Figure #1.

Figure #1

1k SpectrumSCM MS_SCCI Dashboard. port<1110> SSL Disabled =13

lz]@ Project: Connector DLL IVJ Generic: Mainline _v__| Cnangeﬂequem:; @ConnemornLLl]l]nan |_"J

In this figure, the SpectrumSCM Dashboard is working with project Connector DLL, on
the Mainline branch and the user is currently using CR# Connector DLL00001 for his/her
CM activities. Also note in the title bar that this instance of the Dashboard is listening for
activity on port 1110, which is the starting port number for a series of Dashboards that the
user may start if they choose to work with multiple instances of Visual Studio. A single
Dashboard instance can be used to work with a series of Visual Studio projects as long as
the user opens those projects within a single instance of Visual Studio. Also note that in this
particular case secure socket layers (SSL) is not being used.

3.2 Dashboard Configuration (Project Mapper):

The SpectrumSCM Dashboard must be configured using the Project Mapper configuration
screen before the Dashboard can be used with Visual Studio or other IDE projects. The
Project Mapper screen is accessed by pressing the Setup button, which is located on the far
right of the Dashboard display. The Project Mapper screen is shown in Figure #2

Figure #2

& SpectrumSCM Dashboard Project Mapper (][O

IDE Project Name: VC_PROJ1v| [ Delete

SSCM Repository: |Connector DLL + |

Local Root Directony: | cicoreyisrc [II

Close Save

The SpectrumSCM Dashboard Project Mapper allows users to map Visual Studio or other
IDE projects to SpectrumSCM repository names. Each IDE project can also have a
separate working directory (Local Root Directory) from other projects. During CM
operations the SpectrumSCM Dashboard will examine the directory information provided
by Visual Studio and will determine the proper working directory to use for each file level

Dec 29, 2004 Spectrum Software Proprietary Page 3 of 36



Integrating SpectrumSCM with Visual Studio .NET

operation. This is extremely important for Visual Studio web based projects or for any
higher level solution or project that contains multiple sub-projects.

Tip: Visual Studio solutions with sub-projects should all share the same
SpectrumSCM repository (SSCM Repository) value. This must be done since
Visual Studio and other IDEs do not treat sub-project files separately from the
other files in the higher level solution.

The user must configure the Dashboard first before any other IDE operations are
performed. Each Visual Studio project name must be entered into the Project Mapper tool
and each IDE project must be associated with a SpectrumSCM repository and a Local Root
Directory. Once the project information has been entered into the Mapper screen, the user
must either press the Save button or, when prompted by the Close button action, choose to
save the current configuration information to disk. Once saved, the configuration
information will be persisted for future use.

In the Visual Studio environment, the Dashboard can be manually started by starting Visual
Studio directly and then using the File->Source Control->SpectrumSCM menu item to
start the SpectrumSCM Dashboard. When the Dashboard starts, login and then press the
Setup button to access the Project Mapper screen. Once the configuration information has
been added to the Dashboard, the user can proceed to open a Visual Studio project and
begin SCCI related activities.

Other SCCI compliant IDEs may start the Dashboard on initialization but may proceed to
immediately start issuing SCCI commands. In this case, errors may be encountered before
the Dashboard configuration can be completed. Acknowledge any error messages that the
IDE may produce and proceed to configure the Dashboard. Once configured, close and
restart the IDE to begin work.

Dashboard configurations can be easily shared between users. The Project Mapper
configuration information is stored in the user’s home directory in a file called “.SCCldata”.
See section 3.3 for a complete description of all of the control files and log files used by the
SpectrumSCM Dashboard.

To share configuration information between users, simply place the “.SCCldata” file in the
home directory of each user that will be using the IDE solution. The .SCCldata file can also
be e-mailed to other users as an attachment.
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3.3 Control Files and Log Files:

The SpectrumSCM Dashboard recognizes and works with three control files that are located
in the user’s home directory. The <specSCCI.ini> file controls the path to the Java virtual
machine, and the starting port number for Visual Studio to Dashboard communications.
The User can elect to change either setting in the specSCCLini control file. The format of
the file is as follows:

C:\j2sdk1.4.2_06\bin\javaw | 1110
Debug=yes

Note that the separator between the Java virtual machine specification and the port number
is the vertical pipe symbol “|”. The second line of the file controls the debugging/logging
feature of the Dashboard and the IDE. When enabled, both systems will write out
communication information, errors and other useful information to the following two files:

C:\tmp\specSCCI_<port>.log
C:\tmp\Dashboard_<port>.log

The port number is part of the log file name itself. This allows the user to discriminate
between the log files of multiple running instances of the Dashboard and the IDE.
Normally, the debug feature is turned off as it generates a fair amount of information. The
feature need only be turned on when requested by Spectrum Software in order to resolve
any problems encountered by the user.

The second control file is the <.SCCIData> file. This file contains the information entered
into the Project Mapper configuration screen. This file is binary and thus cannot be edited
directly. Use the Setup button on the Dashboard to review and change information
contained within this file.

The last control file is the <.SCMui> file. This file contains information regarding the
installation directory for SpectrumSCM and the IP address or name of the default server.
The format of an example <.SCMui> file is as follows:

c\SCM
192.168.100.3:1099::*

The first line of the file contains the path to the actual SpectrumSCM installation directory.
The second line and possibly other lines, contain information about where the
SpectrumSCM server is running, the port number it is running on, whether the server is SSL
enabled and finally, which server is the default. The asterisk denotes which server is the
default server. The .SCMui file should not be edited by hand. The content of the file is
controlled through the SpectrumSCM Ul configuration wizard. The configuration wizard
can be started by navigating through the Window’s Start menu to the configuration wizard:
Start->SpectrumSCM UI->UI Configuration Wizard. Figure #3 illustrates the main
screen of the UI configuration wizard:
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Figure #3
12+ SCM GUI Configuration Wizard M=%
& BCHW User Intemace configuration weas ound for yow, oy
rrawish o add of remove SCH Sensers T wur
configuration or designate a new default SCM server.

SCM Host Port | UsesSSL | Default | |
lacalhaost 1090 ] H] -
1921681003 1099 || ] Ll

-
SCM Host:
Port: 10495
Uses SSL:
Add | | Delete |
| <<Previous | | Next>> |

Note that the default entry on this screen is the 192.168.100.3 server, just like in the contents
of the .SCMui file listed above. When the user changes this information, it is reflected in the
.SCMui file. The Dashboard uses the information in the .SCMui file to locate the running
server on a particular machine and particular port number.

4.0 Installation:

Installation of the SpectrumSCCI product into a Windows machine is very simple. The user
simply needs to download the SpectrumSCCI_install.jar from the SpectrumSCM web page
www.spectrumscm.com and then double click the jar file to begin the installation. The
installation needs to be done with the same user-id that was used to install the SpectrumSCM
system itself. Note that only the SpectrumSCM UI portion of the system needs to be
installed on the user’s workstation and not the entire SpectrumSCM server portion.
The installation will automatically detect the SpectrumSCM installation directory and adjust
the registry entries to match. The installation will also install all of the necessary DLLs and
other supporting libraries in the existing SpectrumSCM installation directory.
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4.1 Registry Keys:
The SpectrumSCCI installation will install several keys into the Windows registry
automatically. These entries are depicted in figures #4, #5 and #6. Please note that this

section is provided as reference only and requires no action by the user/installer.

Figure #4
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These registry entries define Spectrum Software as a software vendor that has the software
product SpectrumSCM installed on this machine. The two keys (SCCServerName and
SCCServerPath) identify the name of the SCCI provider (SpectrtumSCM) and the path to the
actual DLL that Visual Studio and other products will use to communicate with the
Dashboard. Note that the installation path will be different for each machine, depending on
where the actual SpectrumSCM installation directory is.

Figure #5
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This figure illustrates the second key installed during the SpectrumSCCI installation. This
key installs SpectrumSCM as a possible SourceCodeControlProvider instance. Note that this
key points to the key that was added in Figure #4.
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Figure #6
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This figure illustrates the third and last key that is installed during the SpectrumSCCI
installation. This key provides specific information about the SCCI provider and again points
to SpectrumSoftware as a possible provider.

With these keys installed, Visual Studio will automatically detect the existence of
SpectrumSCM as a CM solution provider and will add an entry to the Source Control sub
menu of Visual Studio’s File menu. This is depicted in figure #7.

Figure #7
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This figure illustrates that Visual Studio has successfully located the SpectrumSCM registry
keys and has enabled SpectrumSCM as a CM provider. If other providers are registered on
the machine, they will be listed here as well.
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5.0 Setting up a SpectrumSCM Project for the First Time:

This subject really falls outside of the scope of this document, but a brief summary of the
steps necessary to get a project up and running in SpectrumSCM can’t hurt either.

While a Visual studio project name can be mapped to any SpectrumSCM project name, it is a
whole lot easier to synchronize the two right off the bat. Determine what the Visual Studio
project name for your new project is going to be and then proceed to create the exact same
project in SpectrumSCM. Project creation in SpectrumSCM is very simple. Follow these
steps to complete the task:

e Start an instance of the SpectrumSCM client software and login as a user with the
appropriate privileges to create a new project.

e Pull down on the “Administration” menu and select the “Create Project Wizard”
menu item (Figure #8)

Figure #8
= —_— !
&4 Project Setup Wizard L-_L__]
| Task Complete Required |
[Create Project Name L [ il _Yes i
|Create Mainfine or Branch | ] Yes B
\Creale and Assign Project LifeCycle [ Ll Yes |
!.EE.EEE.UFEF.EE?PEE!!.D! Permissions o Rl 2 Ho |
|Create and Assign Users to the project Ho |
{Create Change Request Attribite Values Ho —
wilil spackumscm com |Create Channe Request {Tasks) | 1 ; Ho |
|

Welcome to the SpectrumSCM Setup Wizard.

The setup wizard will wall you through the inital steps necessary to prepare SpectrunzCh for use Indial sefup
items include the following:

# Project creation

& [Vambine creation

& L:fecycle cetup

& Uzer Category selup

# Project User setup

& Change Request Atinbute setup
# First Change Request creation

Ity the nest fewr screens, you'll be asked Lo execute each one of these actions. Please read the entire contents of each
description first and the press the [Execute Task] button when you're ready, Mote that not all of these fasks are
required, You can safely skip everything except the first 3 tasks. You can finish the remaining fasks directly in the tool
when you're ready.

At the end of several of the tasks you will be asked if the tasle should be zet 2z Completed or not. Answer yes if you o]

I.._.
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Step through the seven items in the Project Setup Wizard and execute each step as you
go. When complete, a new project will have been created and completely configured.
The following are the individual steps presented by the Project Creation Wizard.

e Create Project Name: Enter the name for the new project and modify the repository
location if necessary.

Figure #8

(4 SpectrumSCM - Add Project M=
File Action Help I

Project Mame:  NewProject]
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|Add Project | [ cancel |

o (Create Mainline or Branch: Add the first genericé.

Figure #9
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% The word Generic and branch are synonymous in SpectrumSCM
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Press the “Add Generic” button and then click “OK” when the popup comes up. Set
the check out preference and the locking mode on the generic:

Figure #10

a
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5 5
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e Create and Assign Project Lifecycle: Assign the project’s life cycle and select the last

development phase:

Figure #11

LOE

iz SpectrumSCM - CR Life Cycles
Help

File Action

38 ciose  [Z] Report [ ctone 7] wew 38 petete G assion

(3) LifeCycles CRLife | () Brojects Connector DLL v
-System Phases ———————— ~Phases In The LifeCycle
Develop Stuchy
Stuhy Develop
Test Test
New Phase | _
idd Phase| Delete Phase|
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o (Create User Roles and Permissions:

Figure #12
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e Add Users to the System:

Figure #13
1 SpectrumSCM-User Administration =T ‘
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x Close
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Dec 29, 2004 Spectrum Software Proprietary Page 12 of 36



Integrating SpectrumSCM with Visual Studio .NET

e Assign users to the Project: Assign users to the project and associate each user with

one or more roles.

Figure #14
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e Create additional Change Request Attributes: Add additional CR attributes.

Figure #15
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e Create the Initial CR: Now add the first CR to the new project so that a CR will be
available to add the new sources into the system from Visual Studio:

Figure #16
= SpectrumSCM - Change Request Creation [-_]tl_]
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After following the directions outlined above, the new project is ready for use within
SpectrumSCM. The next step will be to actually create a Visual Studio project and to bind
that project to the same project name within SpectrumSCM. This was discussed in section
3.2 (Project Mapper Configuration)

5.1 Adding a Visual Studio Project to SpectrumSCM:

To add a new Visual Studio project to SpectrumSCM, start Visual Studio and create a new
project as usual. Once the project has been created, it can be added to source code control
right away, or can be deferred until a reasonable amount of code has been added to the new
project. Of course, if the project must be shared right away, then the project must be added
to source control immediately.

Because the new Visual Studio project is not yet bound to a source code control system, the
SpectrumSCM dashboard must be started manually. Once the Dashboard has been started,
and the new project added to source code control, the Visual Studio project will be
permanently bound to SpectrumSCM and the Dashboard will not need to be started
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manually again. To start the Dashboard for the first time, use the File->Source Control-
>SpectrumS CM menu item to launch the Dashboard. Figure #17 illustrates this action:

Figure #17
AT LU 3V I S
& saveal Chrl+shit+s
Sougee Contral b33 add solution to Source Contral..
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Fecent Biles k I 43 Change Source Control... 2
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Exit | s o
output o !

&dd Project From Source Control, .. L
= : et
S “Spectumsci’

[# Taskus: B dutput ':EI-'-:T.:ur::'.h-:;
Ready

When the Dashboard starts, it will immediately post a login dialog box to the screen. Login
to the system using the user-id of the user that was assigned the CR created in the previous
section, e.g. if the new CR was assigned to user Joe, then login as user Joe:

Figure #18

.,

'”:.-;A_%ﬁped’lnmxﬂ Login '

Enter a login and password to access the SpectrumSCH sener,

Login _'scm |

Password ™ N
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Because the Visual Studio project is not bound to a particular SpectrumSCM project at this
point, the user will need to use the Project Mapper to configure the association between the
project IDE and the SpectrumSCM repository project. See section 3.2 for details on how to
do this. Once the project association has been setup propetly, the Dashboard project will
automatically switch to reflect the SpectrumSCM repository associated with the current

Visual Studio project.

Right click the “Connector DLL” solution in the solution browser, which is in the upper
right hand corner of the screen, and then pull down to the “Add Solution to Source

Control...” menu option:

Figure #19
» ¥ | Solution Explorer a
5
=" .ESDIutic 2 ] ]
Al B Build Solution
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Batch Build...
b - : .
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Debug
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Clean Solution

When the user adds the solution, the Dashboard will automatically switch to the proper
SpectrumSCM repository and use the Local Root Directory entered in the Project Mapper
configuration to determine how much of each project path should be added to the

SpectrumSCM repository itself.
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The next two figures illustrate some of the messages that will be visible during the add
solution action:

Figure #20
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Successfully added fila: Rasourca. b
Successfully added file: =edafsx. cpp
Eaccessfully added file: socdafn.h
fuccessfully added file: Commector DLL.wopko].vspscc
Bucsesafully added file: ConnestorDLL.red
mmms (pergtion completed succes=fully at time 1:38:56 Pl ====

<] >

EIER .

Note that in the this figure, all of the files associated with the solution, including the project
file and the solution file itself we’re successfully added to source code control. The
Dashboard will now reflect the correct synchronization between itself and Visual Studio:

Figure #21

1A SpectrumSCM MS_SCCI Dashboard. port<1110> SSL Disabled M=) %

@@ Project: Connector DLL || Generic: Mantine |v| Change Request: (&) Connector DLLO00DD1 ||

This boot strap activity only has to happen once. Now that the Visual Studio solution is
bound to SpectrumSCM as the CM provider, the Dashboard will be automatically started by
Visual Studio each time the user opens the solution. Also note that the Project selection
combo box on the Dashboard will be reduced to a single entry, which is the project that
Visual Studio is active against. When a new project is selected in Visual Studio, the
Dashboard will automatically switch over to the new project and reset the available generics
and change requests.
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Once the solution has been checked into SpectrumSCM, the solution browser in Visual
Studio will change the icons associated with the resources in the project to reflect the state
change:

Figure #22
[ scaution Explorer - Connector DLL X
3
sﬂ[a Sakstion 'Conneckor DLL {1 profect) A
- #jz4 Connector DLL [
- =3 Source Flkes

H_:] Connedtor DLL.cpp
] Connector DLL.def
& 2] stdafe.cpp

= (_H Header Fies [=
& ] Connector OLL.h
& Resource.h
] stdafzh

= ¥ Resource Fies
& *] Connector DLL.re
ﬂ_] Connectorfll.reg

Sl A Fieaebia bk

ME'@@J@

Note the <lock> symbol next to each resource in the solution, including the project and the
solution itself. Visual Studio interviews the CM system from time to time to determine the
status of the files in the project. If Visual Studio can’t contact the CM solution for whatever
reason, there will be no icons associated with the resources. When a resource is checked out
by the current user or another user, the icon next to that particular resource will change to
reflect that status.

6.0 Visual Studio Standard CM Operations:

SpectrumSCM is a true SCM tool and as such uses an issue tracking system to associate code
changes with particular issues. When a user is working with a Visual Studio solution, he/she
will need to select a Change Request (CR) to work against. Each user may have one or more
CRs assigned to them at any time. Select the CR that corresponds to the current work
activity. Use the Change Request combo box on the Dashboard to select the proper CR.
Once a CR has been selected, the user is free to carry out their work as usual in Visual
Studio. As check-outs and check-ins are done in Visual Studio, the Dashboard will
automatically associate that work with the selected CR.

SpectrumSCM also supports concurrent work on multiple branches. Check to make sure
that the correct branch of code has been selected before beginning your work. Most large
scale development projects utilize multiple parallel code branches in order to allow work to
continue on several projects in parallel. Use the “Generic” combo box to select the proper
branch to work against. Note that the list of active CRs can and will change based on the
selected branch of code.
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6.1 Synchronizing the Workspace:

When multiple users work together, the CM repository will be updated from several
different sources simultaneously. Users must periodically refresh their local workspace in
order to be able to see new additions or changes that have been made to the system.
Individual files can be refreshed simply by right clicking on the file and pulling down to the
“Get Latest Version” menu selection. Entire directories, projects and solutions can be
synchronized by right clicking on the item and then selecting the “Get Latest Version
(recursive)” menu item. Visual Studio will automatically refresh all the files contained in the
upper level directory and all sub-directories.

To better control the synchronization process, select the directory, project or solution that
should be synchronized, then press the File->Source Control->Get... menu item. Visual Studio
will respond with a popup dialog which allows the user to select individual files for
synchronization:

Figure #23
G &
H-i 6EE s
Marie | Medfied Time

Bl [# g ftems below sakition ‘Carnector DL
B ¥ 1 Fles below project ‘Connector CLL'

¥ ﬂ Connector DLL.cpp SI0f2003 10:29:20 AM

2 E’] Conneckor DLL.def Si30/2003 10:54:46 AM

¥ h] Connector DLLR SIA0F2003 10:54:46 AM

I¥ &%) Connector DLL.FC Si30/2003 10:54:46 AM

¥ ’; Connector DLL, voproj ERA0F2003 10:54:496 AM

— ¥ [E] RoadMe.txt Si30/200% 10:54:46 AM
B W res EFA0f200% 10:54:47 &M
[ &f ConnectorDil rcE 5i30/2003 10:54:47 AM

¥ h] Resource.h ERI0f2002 10,54:45 AM

¥ & wdafecpp S¥30/200% 10:54:46 AM

I¥ h] sudafch BIA0F2003 10054496 AM

e ] Cancel Help
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The user can select the individual files they want to synchronize or unselect any files that
they do not want synchronized.

If the user has a file already out for edit, and chooses to include that file in the
synchronization process, either intentionally or by accident, Visual Studio will complain that
the over-all action has failed and will post in the output window which files it succeeded in
synchronizing and which files failed. The next two figures illustrate this situation:

Figure #24

f = T

Microsoft Development Environment

@ et Wersion: The operation could not be completed

Figure #25
Dukpik o ox
Source Control j
==== Operstion started at time 10:59:23 AM -=--= |_A|

Parled to extract file: Commeckbor DLL.cpp {Pile iz writable)
Succassful ly excracted file: Commector DLL.daf
Succassiully e¥cracced file! Comeccor DLL.h

Succes=zful lv extracksd file: Connector DLL.re

Succes=fully extrpcted file: Conmector DLL . wrcprod
Successfully extracted file: ReadMa.cit

Sucoassfully estracted file: scdalz. b

Succes=fully sxtracted file: Besgurce.h

Successfully extracted file: =stdatxz.cpp

Succassfully extracted file: Cotmector DLL.woprod.wspsoc
Successfully extractsd file: ConnectorDLL,ral

==== Qparation started &% time 10:59:Z5 AM ---- |
==== [perstion terningted wich error ot Sime LO:59:328 AN ====

<]

Note that the file “Connector DLL.cpp” failed to extract because it is writable. The rest of
the files were synchronized properly. The Solution browser also reflects the fact that the
connector file is out for edit by the user.
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When synchronizing the workspace from the Solution or project level, Visual Studio will
automatically add new files to the workspace or remove old files, based on the changes in

the project file itself.

Tip: Synchronize your workspace only after you have finished a unit of work, or
just before you check your work in. This will help to minimize any unnecessary
churn while you are completing a unit of work. Synchronize your workspace just
before you check in your work so that you can verify that your work is
compatible with the changes that others have made in parallel to your work.
Merge the work of others into your work, recompile the project and if everything
is working to your satisfaction, check in all of your work. See section 6.7 on
visually differencing your workspace files against the files in the CM repository

6.2 Check Out a File:

Individual files can be checked out by right clicking on the selected file and choosing the
“Check Out...” menu option. Multiple files may be checked out simultaneously by selecting
a range of files and then right clicking one of the selected files and choosing the “Check
Out...” menu option. When checking out multiple files at once, Visual Studio will respond
with a check out dialog that allows the user to customize the file selection:

Figure #26

Check Cut

8 a|[EIE | .
Hatne
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If one or more of the files in the selection is already out for edit by another user, Visual
Studio will respond with a notification informing the user why the files cannot be checked
out. The Output window of Visual Studio will also reflect the status of the operation:

Figure #27

P "

"-'.' heckout error or user cancellation @

c:icoreylConnectar DLLY onnectar DLL\C onreckor DL, cpo - File is exchesively checked out by another user.

_tee |

—-—--- Operation started at time 11:39:2¢ AM ----

Buccessfully checked out file: Connector DLL.def

Buccessfully checked out file: stdafx.cpp

Failed to check out file: Comnector DLL.cpp (File is already out for edit!)
—-—-=-- Operation terminated with error at time 11:39:27 AM ----

6.3 Check In a File:

Checking in a single file or a selection of files is basically the same as checking out a single
file or a selection of files. Select a single file or selection of files, right click and select the
“Check In...” menu option. When multiple files are selected, Visual Studio will respond with
a dialog box which allows the user to fine tune the check in. Or, in the case of a single file,
Visual Studio will proceed to check in the file.

Upon successful completion of the operation, the Visual Studio output window will reflect
the status of the check-ins and the Solution Browser will change the icons on the resources
back to “locked” status.

Dutput X
Source Control L[
——-— Operation started at tima 1:17:37? PR -——- |

——-— Operacion started &t cimae 1:17:82 PR ----

Zuccasstully checked out file: Comnector DLL. cpp
Luocassfully checked ouc file: Commector DLL. h

Zuccasstully checked out file: Compositelattarn.cpp

——-— Operacion completed successfully at cimae 1l:17:84 PH -——-

AR : 2]
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6.4 Automatic Check Outs:

Some Visual Studio operations will result in the automatic check out of some files from
SpectrumSCM. In particular, adding a new file to a project will result in Visual Studio
automatically checking out the project file in order to record the fact that a new resource is
being added to the overall solution. This happens in two phases. First Visual Studio will post

a popup so that the user can confirm the check out of the project file:

Figure #28

Check Out For Edit

g | =EE AL
e
[El [ gh tems below sobtian “Carnector OLL
B [« & Files bolow project Conneckar DLL'
¥ & Comnector DLLvopraj

Comments:
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Help

Then, once the project file has been successfully checked out (it might already be out for edit
by another user), the user can add the new resource to the solution. Remember to add some
content to the new resource before checking it into source control. SpectrumSCM will reject

check-ins of zero length files.

The user can also check the project file out directly first, and then add the new resource as
usual. This will prevent the user from having to enter the name of the new resource twice.

new resources of their own.

Tip: Always check the project file back in immediately after adding or deleting a
resource. This will allow other users to synchronize their work spaces and to add
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6.5 Extracting the Latest Version of a File:

The latest version of a file can be extracted by selecting the file, right clicking and then
selecting the “Get Latest Version” menu option.

6.6 Extracting a Previous Version of a File:

A previous version of a file can be extracted by using the File->Source Control->Get <filename>
menu option. Visual Studio will respond with a popup that allows the user to customize the
selection even though only one file has actually been selected. On pressing “OK”, a second
popup will be displayed which contains a selection of all of the selected file’s previous
versions. Select one of the previous versions and press “OK” to get that version of the file:

Figure #29
Select file vorsion to retrieve @
Wersion: | .o -|

Previous versions of files cannot be edited. If the user needs to roll back to a previous
version of a file, the file needs to be checked out and the contents of that file need to be
replaced with that of the earlier file.
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6.7 Visually differencing the Workspace File:

The SpectrumSCM SCCI integration includes a 2-way file differencing engine that can
visually display the differences between files in the SpectrumSCM repository and files in the
user’s local working directory. To access this feature, simple select the file, right click and
hold to get the secondary menu and then select the “Compare Versions...” menu item.
Visual Studio will retrieve the repository file and start the SpectrumSCM Diff/Merge tool
automatically:

Figure #30

iﬁpﬁhuﬂﬂt W Diff Editor - [Dm_._'

file Action Edit Search Syntax Highiighting Heln
X9 @ Xop APBRD

ile: Cricarey:Connector DLL'Connector DLLConnector DLLcpp  #|File: C:DOCUME -1 Toshibal 0CALS-1iTempDashBoard 36420 tmp.

// Commector PLL.cpp : Defines the initials // Gommector Bili.cpe ¢ Defines the imitialization rous
/" 17

fiinclude "stdafx.h"
#include "Connector DLL.R"

finclude "stdafx.h"
finclude "Connector DLL. AT

fiifdef DEEUG
Wdefine new DEBUS NEW
Hendif

fifdef DEEUS
#define new DEFUG HEW
| #endsf

In this example, the file on the left is the file in the users local work space and the file on the
right is a representation of the file in the repository. The green color bar indicates that 4 lines
have been added to the file in the repository that don’t exist in the file from the local work
space. The diff/merge tool can be instructed to diff the two files in one of two directions.
When running the diff from left to right, the tool will display operations that need to take
place on the file on the left to make it look like the file on the right. When running the
difference engine from right to left, the same thing happens but in reverse. In this case the
green bar changes to a red bar when the direction of the difference changes. When lines in
the diff/merge tool are in direct conflict, they will be displayed in yellow. This list
summarizes the colors the tool can display and what each color indicates:

o Red: These lines do not exist in the other file and should be deleted.
o (Green: These lines do not exist in the other file and should be added.
. : These lines are in direct conflict and should be changed.

The right hand editor always represents the file from the repository. It is not the actual
repository file but a temporaty file that can be edited, saved or discarded. The diff/merge
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tool also contains a subset of standard editor functionality including cut, copy, paste, search
and replace, save and print.

6.8 Adding a New Resource to Your Project:

As previously documented in section 6.4 on automatic check out, adding a new resource to a
Visual Studio project operates in two distinct phases. In the first phase, the project related
files must be checked out. In the second phase, the new sources can be added to the system.
It is a best practice to check the project related files back in immediately after the new
resource has been added so that other users will have access to those files. Use the “Pending
Checkins” Visual Studio window to view and select the files for check-in, then press the
check in button to activate the check-in operation.

Figure #31
Fendng Chedkdns %
Jecheckin O3 commerks | 33~ 4] B E B #F
[ ) " | FaMer Charge typs
W (G Lonnector BLLvcprof Kicorey|Connector CALiCorn
| ﬂ ObserverPatberm.opp celooreyyCannector DLLYConrs
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In this example, the project file has been selected for check-in. The new resource file,
ObserverPattern.cpp has been de-selected so that work can continue on this file. When the
user presses the “Check-In” button at the top left of the screen, the project file will be
checked back into the repository and the new resource will be left checked-out.

6.9 Removing a File:

Removing a file is very similar to adding to new file. When a resource is selected for removal
by the user, Visual Studio will inform the user that the project related files must be checked
out first. Once the project file has been checked out, the user will be able to successfully
delete the resource. Files that are removed from a Visual Studio project are not automatically
deleted from the SpectrumSCM repository. Deleting files from the source control repository
is a privileged operation, which ensures the sanctity of previous builds and releases. Only a
SpectrumSCM user with the appropriate permissions can perform this operation. To remove
a file permanently from the repository, the user must use the SpectrumSCM client and either
hard or soft delete the file in question. Files that are involved in a previous release cannot be
permanently deleted from the repository. Files that have never been associated with a release
can be permanently deleted. In either case, files can be “soft” deleted in the repository. Soft
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deletion removes the file from the users view but can also be retrieved at a later date, if
necessary.

To soft or hard delete a file from the SpectrumSCM repository, open a SpectrumSCM client,

select the file in question and then click the Administration->Delete... menu item. The system
will respond with a popup that allows the user to choose the type (hard or soft) of deletion.

Figure #32

fzl File Delete Options @

Do you realty want 1o delete file “Connector DLL.cpp™?
And if 50 do you want to delete it hard (permanetith/ or soft 7

| Soft Detete | HardDelete || cancel

Files that have been soft deleted can be retrieved by using the “Delete Log” facility on the
SpectrumSCM client main screen. Delete log presents to the user a list of items that have
been deleted, their status (whether they can be retrieved or not) and the user-id of the person
that actually deleted the resource. Soft deleted resources can be retrieved by selecting the
resource and pressing the “UnDelete” button.

6.10 Switching Projects:

Visual Studio allows the user to have several projects open at one time, either through the
same instance of Visual Studio or by allowing the user to start separate instances of the
product. To open another project within the same instance of Visual Studio, navigate back
to the “Start Page” and simply select the next project to work on. Visual Studio will
automatically tell the SpectrumSCM Dashboard to switch the user to the selected project

6.11 Output Messages:

There are several different ways that Visual Studio communicates with the end user. The
Visual Studio Output window, located on a tabbed frame at the lower left of the primary
window, is the primary output message area for all CM related activities. An example of this
is illustrated in section 6.2 of this document.

Hard errors and warnings are presented to the user as standard Visual Studio error or
warning message dialogs. The Dashboard can also present error message dialogs directly to
the user, but only under the most serious of circumstances. For instance, if the Dashboard
becomes disconnected from the SpectrumSCM server, the Dashboard will post an error
dialog describing the problem.

7.0 Working with the Dashboard:

The primary advantage of working with the SpectrumSCM Dashboard, is that it helps to
reduce the number of extra popup windows that the user must navigate through during the
course of their normal development activities. The Dashboard is essentially a reduced
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functionality version of the main SpectrumSCM client program. The Dashboard allows the
user to work directly with Change Requests and it also allows the user the ability to quickly
switch between code branches.

7.1 Logging in:

The Dashboard will automatically prompt the user for a login and password if one has not
been entered for the current working session. The user also has the ability to temporarily
release the server side license when it is not needed. For example, when the user needs to
run both the Dashboard and the standard SpectrumSCM client program at the same time,
but only wants to consume a single license, the license for the Dashboard can be temporarily
released. Any new activities issued against the Dashboard will automatically cause the
Dashboard to reinstate the suspended license. See section 7.8 on releasing the server side
license.

7.2 Selecting Branches:

Users often switch between branches of code during the normal work day. The Dashboard
makes switching between code branches a simple operation.

Tip: Always check to make sure your current work is checked back in
before switching to a new branch. If files are left checked out when a new
branch is opened, the status of the files in the solution browser will not
match the actual file status.

Use the “Generic:” combo box to select a branch to work on:

Figure #34

ik SpectrumSCM MS_SCCI Dashboard. port<1110> SSL Disabled =2Ed

[EE] Project: Connector DLL | v| Generic:Maintine |v| Change Request: (&) connector DLLODO0D1 ||

In this example, the “Mainline” generic7 has been selected for work. When the user selects a
new generic, the list of change requests assigned to the user automatically switches to the list
of CRs assigned to the user, on the selected generic. The user should immediately
synchronize their workspace with the repository since the project file and the contents of the
branch may be different from what’s in the user’s workspace. See section 6.1 on
synchronizing the workspace to the repository.

" The word “Generic” means “Branch” in SpectrumSCM.
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7.3 Selecting Change Requests:

All work done against a SpectrumSCM repository must be done against a Change Request.
This is done for accountability reasons and, more importantly, so that releases can be formed
around sets of issues and not just labels applied across the CM repository. In essence, a list
of CRs in a release forms a bill of materials (BOM) for that release. Working with change
requests is very easy. Simply select the CR to work against and the Dashboard will do the
rest. Once a CR has been selected, all the work done by the user will be automatically
associated with the selected CR.

Tip: Users should group their work together into a series of CRs instead of
placing all of their work into a single CR. This becomes much easier in the
later phases of development as bugs or new features can be broken down
into separate CRs.

Use the Change Request combo box to select the CR to work against:

Figure #35
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Change Requests can have several icons associated with them in the combo box. The “Gem
Clip” icon informs the user that “attachments” have been added to this CR. The “Green A”
icon simply tells the user that this CR is assigned to them. On the SpectrumSCM client main
screen, the green “A” icon can also appear as a yellow “T” for Generic Engineers and
Project Leaders. The Yellow icon indicates that the CR is in the TBA® state and needs to be
assigned for work.

* TBA = To Be Assigned state. When users progress a CR out of a state the CR is automatically sent to the
TBA state and e-mail is sent to the appropriate users. It is the responsibility of the Generic Engineer or
Project Leader to assign the CR to the next person in the appropriate phase. If automatic workflow is
enabled all of this will happen automatically behind the scenes.
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7.4 Progressing Change Requests:

Users can move change requests out of their change request work list by pressing the

progress J@l icon, which is located to the right of the change request combo box. The
progress icon invokes the change request progression screen illustrated in the next figure:

Figure #36
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The progression screen allows the user to add additional notes to the selected CR, add, view,
delete CR attachments and add modification information to the CR. Notes and attachments
can be added to the CR at any time without having to progress the CR out of the users list of

active CRs.

To add a new note to the selected CR, use the “Add Note” icon located in the tool bar at the
top of the window. The user will be presented with a small popup that allows them to add a
note of any length to the CR. When the popup is closed, the note will be permanently

associated with the CR. CR notes are immutable.
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To add an attachment to a CR, use the attachment portion of the progression screen:

Figure #37

Rachments
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Attachments are not versioned items in SpectrumSCM, they are simply items associated with
a CR that may or may not be plain text. In this example the attachment is an ASCII text
attachment, but attachments are not limited to text files. Screen shots, Word documents and
other types of binary files can also be attached. The user’s custom editor preference will
dictate how these attachments are viewed by the user. On the Windows platform, users
should elect to use the default “regassoc” custom editor. Regassoc is not really an editor, it is
a hook into the Windows registry that allows Windows to decide how a document should be
opened and presented to the user.

Finally, when the user has added any additional notes, modification notes or attachments,
the user can press the “Progress” button located at the bottom of the screen to invoke the
progress action. Once the CR has been progressed, it will disappear from the users CR list.
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7.5 Executing a Change Request Report:

The lE]

' icon, when selected, executes the SpectrumSCM Change Request report against the
selected CR. The CR report dumps all the associated information for the selected CR into
HTML output text. The report can be viewed through the standard SpectrumSCM HTML
report viewer, or can automatically displayed in Internet Explorer, Netscape or any other
HTML viewer. To use a viewer other than the default viewer, select Edit->Preferences->Custom
Report Viewer on the SpectrumSCM main display and enter the path to the viewer of choice.
The following example illustrates part of the output for a CR report displayed in the
standard report viewer:

Figure #38
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Change Request Report for SCMO00001
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7.6 Executing a File History Report

The File History Summary report details all the previous activities for the selected file. The
detail includes the files previous version numbers, information about the editor for each
particular version of the file, the date the change was made and the change request used to
make the change. To run the summary report, select a file in the Solution Browser and then
select File->Sonrce Control->History. .. The report viewer will display the report in a separate
window. Figure #35 illustrates and example of the report output window contents:

Figure #39
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Cloze|
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The report window, like all the other Dashboard windows run separately from Visual Studio
and thus can sometimes become obscured by Visual Studio main window. After executing
this report, if the window does not automatically pop to the surface, check the Windows task
bar and bring the report forward. This is illustrated in figure #306:

Figure #40
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7.7 Adding Notes to a Change Request:

See section 7.4 on CR progression for a detailed description of how to add notes to a change
request.

7.8 Adding/Viewing/Deleting Change Request Attachments:

See section 7.4 on CR progress for a detailed description of how to add attachments to a
change request.

7.9 Releasing the Server License:

Because a SpectrumSCM Dashboard user might also need to use the full SpectrumSCM
client software, the Dashboard has the ability to temporarily release the server side license.

The ! X icon allows the user to temporarily drop the server side license. The license will be
automatically reinstated when the user activates a CM related request from Visual Studio.

7.10 Refreshing the Project:

The SpectrumSCM Dashboard operates just like a web browser when it comes to accepting
updates from the SpectrumSCM server. All updates to the Dashboard must be requested by
the user by selecting the refresh |*| icon. When the refresh action is selected, the
dashboard will contact the SpectrumSCM server and download the following items:

e Additional projects, or new project assignments
e New generics
e New or reassigned Change Requests

This operation is under the control of the user because it is a fairly expensive operation to
run from a bandwidth perspective. In a large organization with more than a handful of users
attached to the SpectrumSCM server at one time, it would be prohibitively expensive to
automatically “push” this type of information to the client on a regular basis.

The user should use the refresh capabilities of the Dashboard periodically to refresh their
CR and generic lists. E-mail notifications are always sent to a user whenever CRs are
assigned. The user can use the e-mail notification as a prompt to refresh the project.
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8.0 Summary:

The SpectrumSCM SCCI Implementation (SpectrumSCCI) is a fairly unique implementation
of the Microsoft Common Source Code Control Interface Specification. Specifically, because
of the tight integration between the SCCI and the SpectrumSCM Dashboard, users can use
almost all of the features of SpectrumSCM that make it a truly integrated SCM system,
directly through Visual Studio.

The ability to associate work directly with a traceable change request document not
only allows the developer to organize their own work, but it also allows project
engineers and development managers the ability to track and control the progress of
the total development effort.

Releases of the product are based on collections of known units of work and not
just collections of files with various revision numbers.

Previous releases of products can be easily extended to create patches or customized
versions.

Users can easily work in parallel on separate branches of the code and can switch
between development branches through the selection of a menu item.

Users can quickly switch between entire projects or can run multiple instances of
Visual Studio in parallel, without having to reconfigure their CM integration
parameters.

9.0 Known Issues:

Currently the SpectrumSCM SCCI integration does not support the following Visual Studio

menu selections:

File->Source Control->Add Project From Source Control... This option is
supposed to allow the user to pull resources from one Visual Studio project into
another. This operation is not directly supported. To perform the same functionality,
use the SpectrumSCM client to download the required project items and then add
the items to the project as usual.

File->Source Control->Open From Source Control... This option allows the
user to open a Visual Studio project directly from source control. The option is not
supported at this time. To perform the same functionality, use the SpectrumSCM
client to download the project and then double click the solution file.

For additional information on SpectrumSCM please visit our website at www.spectrumscm.com.

Or contact Spectrum Software at 770.448.8662
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