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Automated Build Stu m a macro 
receives data fro  settings for this 
application. 

dio can run applications from macros. If the application launched fro
m other computers in the network, you should modify Windows Firewall

You can do this in the same manner as you would for Automated Build Studio. 
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Getting Started 
The Getting Started topics describe actions you may need to perform to create macros with Automated 

Build Studio. 

General Information 
Basic Concepts 
User Interface - Overview 

Creating Macros 
Creating a Macro 
Adding, Removing and Arranging Operations in a Macro 
Modifying Operation Properties 
Saving and Loading Macros 
Using Macro Configurations 
Running Macros 
Logging Macro Runs 
Analyzing Results of Macro Runs 

Further Steps 
Sending Notifications 
Exporting Results of Macro Runs 
Handling Errors in Macros 
Incrementing the Build Version Number 
Scheduling Macro Runs 

Basic Concepts 
Automated Build Studio is a tool that is used to create macros. A macro includes a sequence of 

operations to be executed as well as variables and constants that can be used by operations. A macro is an
analogue of a project in development to o or Borland Delphi. You can save and
load macros into Automated Build Studio, insert one macro into another, run macros, debug them, check the 
results and perform other actions. 

ng With MSBuild Projects

 
 ols like Microsoft Visual Studi

Note: Besides editing macros, you can also use Automated Build Studio to modify MSBuild projects. 
When you open an MSBuild project in Automated Build Studio, the latter switches into a 
special edit mode. This mode only supports MSBuild-related features; it disables all other 
features. This special mode is used because the differences between the tools are significant, 
and some of the Automated Build Studio features cannot be implemented in MSBuild projects. 
For information on editing MSBuild projects, see the Worki

www.automatedqa.com Automated Build Studio by AutomatedQA Corporation 



Basic Concepts  27

document or the Working With MSBuild Projects section in on-line help. 

Automated Build Studio – Basic Concepts 
Automated Build Studio macros consist of operations.An operation performs an elementary action, such 

as copying files or compiling a project. We use the word “operation” as a general term. For some operations, 
it would be better to use the term “statement”, for others – the term “function” or “procedure”. All the 
oper
a standalone
default. In B
panel by def

ations that you can use in your scripts are displayed in the Operations panel. (In Build Studio running as 
 application, this panel is displayed on the left of Automated Build Studio’s main window by 
uild Studio integrated into Visual Studio .NET, this panel is docked to Visual Studio’s Toolbox 
ault. If Toolbox is auto-hidden, the Operations panel is also hidden. To make it visible, press the 

 button.) 

 
Automated Build Studio standalone 
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Automated Build Studio integrated into Visual Studio .NET 

All of the operations displayed in the Operations panel are organized into categories. For instance, the 
Microsoft Visual SourceSafe, PVCS and Concurrent Version System categories include operations that deal 
with ng operation categories, there is a special Frequently Used category that 
hold you have most frequently used when creating your macros. For more 
info

 using the 

 version control systems. Amo
s the top 20 operations that 
rmation about categories and operations they hold, see List of Operations. 
Build Studio includes a lot of operations, so some categories can be invisible within the Operations 

panel. You can reach them by scrolling the panel or by  Categories item at the top of the 
Ope  categories in the Operations panel, change the 
categories order, move operations between categories, create custom categories and perform other 

rations panel. You can hide or display operations and
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Automated Build Studio also provides easy access to the operating system’s environment variables. 
However, these variables cannot be changed in macros. They are used as constants. 

As for constants, they can be used in macros similarly to variables. A constant can be user-defined or 
system. User-defined constants are ordinary constants, which you create and which value you specify. 
System constants hold predefined values such as paths to compilers, archivers, etc. 

Note that both variables and constants can be used in scripts. For more information on this, see Using 
Variables and Constants in Macros. 

Editing MSBuild Projects 
You can use Automated Build Studio to modify MSBuild projects. The MSBuild editing feature only 

works if you use Automated Build Studio as a stand-alone application. It does not work when Automated 
Build Studio is integrated into Microsoft

Editing MSBuild projects is sim
When you are editing MSBuild projects, the s the elements that can be added to 

the project. Note that since there are not a lot of el s search functionality is turned off. 
You add an element to your project b ent in the Operations panel and then clicking 

on the element that you would like to b
The Macro panel displays the project e same order, in which they are in the project file. 

You can change the order, if needed, by using the 

 Visual Studio. 
ilar to editing macros. 

Operations panel display
ements, the panel’

y selecting this elem
e its parent, in the Macro panel. 

lements in the 
, , and toolbar items. These items can be 

disabled if the elem
The Macro panel contains  and the contents of the element’s 

Condition property.

ent’s position cannot be changed. 
two columns that specify the element’s name

 If the Show Details item in the context menu of the M
perties under the elements’ names. 

ment's properties, right-click this element in the Macro pane
double-click the element in the Macro panel. This displays

odify the properties of the element. For more information on properties, see 
ence in the Working With MSBuild Projects document or in on-li

u are editing MSBuild projects, many Automated Build Studio features are turned off. This
happens because the differences between the tools are significant, and some Bu

ce, the concept of configurations and stored variables do
te Build Studio dialogs are disabled. Also, Automated

g of MSBuild projects, so all of the run and debug specific menu item

acro panel is checked, the panel 
also displays elements’ pro

To modify an ele l and select Properties 
from the context menu, or  the Properties dialog, 
where you can m MSBuild 
Project Elements Refer ne help. 

When yo  
ild Studio features cannot be 

used in MSBuild projects. For instan es not work for 
MSBuild, so the appropria  Build Studio does not allow 
running and debuggin s are disabled. 

 use the Charts panel to view build statistics. 

Automated Build Studio Standalone 
The user interface of Automated Build Studio consists of panels, the main menu and toolbars. The 

general layout is as follows: 

Note that Automated Build Studio only turns off those features that cannot be used in MSBuild projects. 
Non-specific features are available. For instance, you can use the Client panel to manage remote macro runs 
and you can

For more information on editing MSBuild projects, see the Working With MSBuild Projects document or 
the Working With MSBuild Projects section in on-line help. 

User Interface – Overview 
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rk with Build Studio. The purpose of panels and 
how s. 

The size and layout of panels are not fixed. You can change panel sizes by dragging the separator 
between them. But the most important point about handling panels is how they can be moved around - 
docking. Panels are where you do your actual work and get your results in Automated Build Studio. Docking 
is our way of providing you with the most flexible workspace for the particular task you are interested in. It 
means that the entire work area can be reconfigured at will, even beyond what is possible with toolbars 
(moving, hiding, etc.). Docking of panels in Build Studio is similar to docking windows in Microsoft Visual 
Studio. For instance, you can hide panels by clicking the 

Most of Build Studio’s screen area is occupied by panels: Operations, Macro, Log, Summary and 
Assistant. Each panel serves a separate purpose in your wo

 they work together is explained in a separate topic which you should read: Basic Concept

 button in the panel caption. This will minimize 
the panel along one of the sides of Build Studio's window, so only the panel caption remains visible: 
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Pan  

more detail
Concepts. 

You ca
bring up a p
the ensuing

els are where you do your actual work in Build Studio. Every panel serves a different purpose. For 
ed information on the different purposes and on how the panels work together, see Basic 

n change the panel size and location in the same way you do other Visual Studio windows. To 
anel, select Build Studio | Panel List from Visual Studio’s menu and then choose the panel from 
 Select Panel dialog.  

Panels have a number of options that can be modified via the Options dialog. 
The Build Studio panels have a toolbar at the top. The toolbar items allow you to perform certain 

operations over data displayed in panels. For instance, the  Show Operation Details item of the Macro 
toolbar let you preview the operation properties directly in the Macro panel: 
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Even more operations are available in the context menu for each panel. For instance, the context menu of 

the Log panel holds the Export item that can be used for exporting the results of a macro run to text, html or 
xml files: 

 
You can dock a “panel” toolbar to any side of the panel that holds this toolbar. There is also a way to 

hide or display items of these toolbars. For more information, see Toolbars Customization in on-line help. 
Unlike toolbars, the panel’s context menu is not customizable. 

Besides the “panel” toolbars, Automated Build Studio also adds a toolbar, Automated Build Studio, to 
Visual Studio. You can display this toolbar by right-clicking somewhere in the toolbar area and checking the 
Automated Build Studio item in the subsequent context menu. The toolbar holds the following items: 

 
The toolbar items are displayed or hidden depending on the current context. For instance, the  Sto  

item will not be visible until you start the macro execution. 
Automated Build Studio also adds the Build Studio item to Visual Studio’s main menu:  

p
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The dialog holds several tabbed pages. The first page holds properties common for all operations; other 

pages hold properties specific to the selected operation. The common properties are: 
Property Description 
Description Description of the operation. This property has no effect on macro 

execution. It is used for notes. This property is required if the Begin a 
progress group property is enabled.  

 Automated Build Studio stores and displays descriptions using 
regional settings that are currently selected on your computer. If 
the description includes non-Latin characters, for instance, 
characters with diacritical marks, the description may be 
displayed incorrectly on other computers, which regional 
settings differ from regional settings selected on your machine. 

You can also comment the macro using the Comment operation. 
Enabled Specifies if the chosen operation is run when the macro is run using the 

active configuration. Otherwise, the operation is excluded from macro 
execution.  

Run submacro if operation fails Specifies the submacro which runs if an error occurs when executing the 
operation.  
You can either set the submacro specific for the operation, or use the 
default submacro, which is common for all operations (the latter can be set 
in the Macro Properties dialog). See Handling Errors in Macros. 
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Stop execution if operation fails Allows you to stop execution of parent operations or the entire 
error occurs during the execution of the operation or its child op
For more information on this, see Handling Errors in Macros
If the Run submacro if operation fails property is not set 
Automated Build Studio runs the submacro first and
according to the Stop execution if operation fails property. 

macro if an 
erations. 

. 
to None, 

 then handles an error 

Unique name dress the 
for more 

acro and Label 

aracter and 

Identifier of the operation. This identifier can be used to ad
operation from scripts. See Working With Operations in Scripts
information on this.  
In addition, Unique Name cannot be empty for the Subm
operations, because it is used by other operations to call these operations. 
The Unique Name must start with a letter or an underscore ch
contain only alphanumeric characters and underscores. 

Begin a progress group progress group in 
acros logically. 

several operations in 
 is on. In 

ur macros into 
o build an 

prepare 
com  

currently running. 

Sets whether the operation is the first operation of a new 
the current macro. Progress groups let you organize your m
A progress group is just a logical unit that includes 
the macro hierarchy, starting from the one for which this property
other words, using progress groups you can divide yo
several logical parts. For instance, if your macro is intended t
installation, you can create one progress group for operations that 
files for your build, another progress group for operations that pile
these files, and the third for operations that compile your installation 
program. A progress group's name is the value of the Description property 
of the first operation in this group. Currently, progress groups are used to 
indicate the macro execution progress: when running the macro, Build 
Studio's status bar displays the name of the progress group that is currently 
being executed. Therefore, you are informed which part of your macro is 

Log to summary Sets whether to collect statistics on this operation for the Summary panel. 
Timeout This property is common for operations that run a program (for instance, 

operations of the Execute category) or that use third-party applications (for 
example, operations of the Compilers or Installers categories). It specifies 
the maximum allowed execution time (in seconds, minutes or hours) for 
the operation. The timeout purpose is to stop the operation if the 
application which that operation has launched executes too long and 
probably hung: if the application execution time exceeds the timeout limit, 
Automated Build Studio terminates this application.  
You can either set the timeout specific for the operation, or use the default 
timeout, which is common for all operations (the latter can be set in the 
Macro Properties dialog). If the timeout is 0, it will be ignored (as when 
the Don’t check timeout option is selected). 
By enabling the timeout for macro operations, you can handle errors that 
occur during the macro run. For more information, see Handling Errors in 
Macros. 

For information on properties that are specific to an operation, see description of the desired operation. 
See also List of Operations. 
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The Properties dialog displays the properties of the selected element, so the dialog’s contents depend on 
the selected element. For information on elements and their properties, see MSBuild Project Elements 
Reference in the Working With MSBuild Projects document or in on-line help. 

To specify elements’ properties, you can refer to the Property, Item and Item Metadata elements of your 
MSBuild project as well as to MSBuild reserved properties and the operating system’s environment 
variables. For information on how to refer to them, see Specifying Element Properties in the Working With 
MSBuild Projects document or in on-line help. 

 | Save <project _name> As  Automated Build Studio can save 
mac

Saving and Loading Macros 
In Build Studio running as a standalone application, to save changes made to your macro, select File | 

Save from Build Studio’s main menu or press Ctrl-S (this shortcut can be changed via the Customize 
Keyboard dialog). To save the macro under another name, select File | Save As. In Build Studio integrated 
into Visual Studio .NET, you can save changes made to your macro in the same manner as you would save 
any other project in Visual Studio: select the File | Save <project_name> menu item or press Ctrl-S. To save 
the macro under another name, select File .

ros in one of the following formats:  
Format Description 
.bbp  The Automated Build Studio project file. Stores data in binary form.  
.bxp  The Automated Build Studio project file. Stores data in XML format.  

The MSBuild project files are stored in the XML format and typically have one of the following 
extensions: .proj, .msbuild, .targets and .tasks. 

Note that Automated Build Studio macros cannot be saved in the MSBuild project format and vice versa 
(that is, conversion of these files is impossible). 

uild project that you have previously saved, select the File | Recent item in the 
ild Studio (if it is running as a standalone application) or the File | Open | 

Pro Studio is integrated into Visual Studio). This will bring 
up the n
Automated 
an Auto t
main m
Append M ntegrated into Visual 
Studio) p
append a m ently open macro, but run it using the Execute Macro operation. 

In a it  open 
.vm er is 
part of AQdevTeam Client – Autom
comm d  
currently 

ion, a demo version or 
a release version. Typically, macros that generate these versions slightly differ from each other: just some 

To open a macro or MSB
main menu of Automated Bu

ject item in Visual Studio’s main menu (if Build 
sta dard Open File dialog where you can select the desired file. After you have selected the file, 

Build Studio will replace the currently edited macro or MSBuild project with that file. To append 
ma ed Build Studio macro from a file to the currently open macro, use File | Append item in the 
enu of Automated Build Studio (if it is running as a standalone application) or the Build Studio | 

acro From item in Visual Studio’s main menu (if Build Studio is i
..O erations of the chosen macro will be added to the end of the current macro. Note that you may not 

acro to the curr
dd ion to .bbp and .bxp macro files, and MSBuild projects, Automated Build Studio can also

p files. The .vmp format is used by Visual Macro Builder to store macros (The Visual Macro Build
atedQA’s bug tracking system). .vmp is an obsolete format. If you 

 Automated Build Studio to open a .vmp file, it will convert that file to a macro format that is
used. 

an

Using Macro Configurations 
Often when you make a build or an installation by using Automated Build Studio, you need to create 

different versions of the same build (installation): for instance, a debug (checked) vers
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As a result, you create the operation hierarchy and the set of variables and custom constants only once 

and then, using individual configurations, work with data specific to a particular configuration. 
Using operation properties you can even change the operation hierarchy to some extent, without adding 

or removing operations. How is this possible? You can use the Enabled property to simply switch on or off a 
definite operation in the operation flow. For instance, in the Debug configuration you may need a specific 
check of assertions, which is not required in the Release configuration; so you can enable the corresponding 
operation branch in the Debug configuration and disable it in Release. To see in which configurations the 
given operation is enabled, refer to the Enabled in Configurations column that is displayed in the Macro 
pan

ration and enable it in all configurations as described above. For stored 
vari g. Alternatively, 
you eset Variable Value operation that is enabled in at least one configuration and whose 
Set Value for All Configurations  stored variable 
in a

figurations that belong to the given macro, use the Edit Macro Configurations dialog. To 
call

el. If the operation is enabled in all the configurations of the current macro, this column shows <All>.
If you need to set the needed value to a variable in all configurations, you can use either Set\Reset 

Variable Value, or Script ope
ables, you can set their initial value in all configurations via the Stored Variables dialo
 can use the Set\R

 property is on. This is typically used to change the value of a
ll configurations at once. 

Automated Build Studio Standalone 
To manage con
 it, press the  Edit Configurations button on the Configurations toolbar. By default, a n
ro holds one configuration called Release. The dialog lets you create new conf

ewly created 
mac igurations as well as 
rena urations from the macro; at least one 
con ion must have a unique name within the 
macro. When adding a ne acro (press Add he Edit Macro Configurations dialog), 
you can copy all of the data of an existing configuration to the new one. This will save you from having to 
pop  variables in the new 
con  box of 
the  data needs to be copied. If you select 
<N r set to their default values. 

All of the configurations that belong to the current macro are displayed in the Select Active 
Configuration dropdown list box on the Configurations toolbar. 

me and delete existing ones. You cannot delete all the config
figuration must always be present in the macro. Each configurat

w configuration to the m  in t

ulating all the necessary properties as well as values and attributes of constants and
figuration if these two configurations do Copy data from not differ too much. To do this, in the 
New Configuration dialog, select the desired configuration whose
one>, no properties of the new configuration will be specified o
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When you select a configuration in this box, you make the chosen configuration the active configuration 

in the macro. This means that all of the changes you made in the operation properties will be applied to the 
active configuration only. When you save the macro to a file, the active configuration is also saved there. A 
similar dropdown list box, Configuration, is available in the Operation Properties, Constants, Variables and 
Stored Variables dialogs, in order to let you switch between configurations without leaving the dialog. Note 
however that the selection of the active configuration you make in any of these dialogs is temporary; it only 
has effect while the dialog is open. In other words, if using the dialog you switch the active configuration, 

 will return to the configuration that was active 

 there is a 

when closing the dialog the active configuration selection
before calling the dialog.  

If you want to see if the properties of the given operation have different or identical values in different 
configurations of the current macro, see if  tick in the Different Configuration Settings column 
of t

 be applied to all configurations; the same concerns values and attributes of constants and 
vari

figurations, while the other properties (Login, Password, etc.) have the same values in all 
con

possibly platfo . Since an Automated Build Studio acro is a special case of a Visual Studio project, a 
mac n h

s build configuration holds only references to configurations of its projects, while 
con

he Macro panel. As a result, you can quickly see which of your operations have configuration specific 
property values and which operations have the same property values in all the configurations.  

The <All Configurations> item that is available in the Select Active Configuration or Configuration 
box lets you apply changes you made in the operation properties to all the available configurations at once. 
For instance, if you want to set the unique name of the operation, which should be the same in all the 
configurations, you can enter the desired name directly in the Macro panel grid or using the Operation 
Properties dialog. At that, only the properties whose values you are modifying when <All Configurations> is 
selected will

ables. To illustrate this, imagine that you have the Get Latest Version From VSS operation where the 
property that specifies location of the working folder (Working Folder) has different values for the Release 
and Debug con

figurations. If you select <All Configurations>, change the value of the Login property in this operation 
and then revert to a named configuration, only this property will be changed in all configurations. The other 
properties will stay untouched. Therefore, the Working Folder property will still have different values in 
different configurations. 

Automated Build Studio Integrated Into Visual Studio .NET 
In Visual Studio, there are two types of configurations: project configurations and solution build 

configurations. A project configuration is a set of project properties that are specific for a particular build and 
rm m

ro configuration is a project configuration too. A solution build co figuration determines whic  
configurations of the projects that are included in the solution should be used when building the entire 
solution. A solution'

figuration settings themselves are stored within projects.  
To manage configurations that belong to the given macro, use Visual Studio's Configuration Manager 

dialog. To call it, select Configuration Manager from the Build menu. Alternatively, you can select 
Configuration Manager from the Solution Configurations dropdown list box that is displayed on the 
Standard toolbar. 
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The Configuration Manager dialog lists all the projects that are included in the current solution. The 

Active Solution Configuration dropdown list box displays all the build configurations stored in the 
solu n the list is the active build configuration of the given 
solution
select th a
Standard to

tion. The configuration that is currently selected i
. This is the configuration that will be used when you build or re-build the solution. You can also 
e ctive solution build configuration from the Solution Configurations dropdown list box on the 

olbar. 

 
For each project listed in the Solution Manager dialog, you can specify the active project configuration. 

To do this, locate the desired project in the Configuration column, press the down arrow button and in the 
resulting dropdown list box select the needed configuration. The active project configuration is the 
configuration that will be used when you run or build the project. You can also specify the platform for 
which the project should be built and designate whether to build or deploy the project when using the given 
solution configuration. For Automated Build Studio macros, the active project configuration is the active 
macro configuration. This means that all the changes you make in the operation properties will be applied to 
the 

e run. That's why there is no need to 
spe

active macro configuration only. The active macro configuration also determines which dataset will be 
used in the given macro run. Macros cannot be built, they can only b

cify the target platform for the macro configuration.  
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ou save the macro to a fileWhen y , the active macro configuration is also saved there. The Operation 

Properties, C
which e 
selection of t  dialogs is temporary; it has effect only 
while the dialog is open. In other words, if using the dialog you switch the active macro configuration, when 
clos

If y  
different co

onstants, Variables and Stored Variables dialogs include the Configuration dropdown list box 
ou switch between macro configurations without leaving the dialog. Note however that th
he active macro configuration you make in any of these

 lets y

ing the dialog the active macro configuration selection will return to the macro configuration which was 
active before calling the dialog.  

ou want to learn whether the properties of the given operation has different or identical values in 
nfigurations of the current macro, check whether there is a  tick in the Different Configuration 
lumn of the Macro panel. As a result, you can quickly see which of your operations have 
n specific property values and which operations have the same property values in all the 
ns.  
ll Configurations> item that is available in the Configuration box lets you apply changes you 
 operation properties to all the available macro configurations at onc

Settings co
configuratio
configuratio

The <A
made in the e. For instance, if you want 
to set the u u
enter the desired g the Operation Properties dialog. At that, only 
the properti w
macro config ra
words, imagine
location of the
configurations, 
configurations. 
and then revert 
other properties rking Folder property will still have different values in 
differen a

By defa
To create a new solution build configuration, open the Configuration Manager dialog and select <New...> 

niq e name of the operation, which should be the same in all the macro configurations, you can 
 name directly in the Macro panel grid or usin

es hose values you are modifying when <All Configurations> is selected will be applied to all 
u tions; the same concerns values and attributes of constants and variables. To illustrate these 

 that you have the Get Latest Version From VSS operation where the property that specifies 
 working folder (Working Folder) has different values for the Release and Debug 
while the other properties (Login, Password, etc.) have the same values in all macro 
If you select <All Configurations>, change the value of the Login property in this operation 
to a named configuration, only this property will be changed in all macro configurations. The 
 will stay untouched; thus, the Wo

t m cro configurations.  
ult, a newly created solution holds only one solution build configuration whose name is Release. 
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from the Active Solution Configuration dropdown list box. This will call the New Solution Configuration 
re you can specify the configuration name. In adddialog, whe ition, you can set whether to copy all data of an 

exis

 
 Otherwise, this configuration will be added to the solution only. 

ting solution configuration to the new one. To do this, in the Copy Settings from box of the New 
Solution Configuration dialog, select the desired configuration whose data should be copied. If you select 
<Empty>, all properties of the new configuration will be set to their default values. If you enable Also create 
new project configuration(s), the new configuration under the same name will become available for all
projects that belong to the given solution.

 
To rename or remove an existing solution configuration, select <Edit...> from the Active Solution 

Configuration dropdown list box of the Configuration Manager dialog. This will call the Edit Solution 
Configurations dialog. In the dialog, select the configuration you want to rename or delete and press the 
Rename or Remove button correspondingly. Each configuration must have a unique name within the 
solution. You cannot delete all the configurations from the solution; at least one configuration must always 
be present in the solution. 

 
ult, a newly created macro holds the only macro configuration whose name is Release. To crBy defa eate 

a new 
Configur t
box
add
save yo
the new
from b  the desired configuration whose data should be 
copied. If you select <Empty>, all properties of the new macro configuration will be not specified or set to 

macro configuration, open the Configuration Manager dialog, locate the desired macro in the 
a ion column, press the down arrow button and select <New...> from the subsequent dropdown list 

. This will call the New Project Configuration dialog, where you can specify the configuration name. In 
ition, you can set whether to copy all data of an existing macro configuration to the new one. This will 

u populating all the necessary properties as well as values and attributes of constants and variables in 
 configuration if these two configurations do not differ seriously. To do this, in the Copy Settings 

ox of the New Project Configuration dialog, select
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thei
me will become available for the solution to which the given macro belongs. Otherwise, this 

configuration will be added to the macro only. 

r default values. If you enable Also create new solution configuration(s), the new configuration under 
the same na

 
To rename of remove an existing macro configuration, open the Configuration Manager dialog, locate 

the desired macro in the Configuration column, press the down arrow button and select <Edit...> from the 
subsequent dropdown list box. This will call the Edit Project Configurations dialog. In the dialog, select 
the configuration you want to rename or delete and press the Rename or Remove button correspondingly. 
Each configuration must have a unique name within the macro. You cannot delete all the configurations from 
the macro; at least one configuration must always be present in the macro.  

 

Running a Macro with the Needed Configuration 
When you run the macro or some of its operations, or check the macro, you only run or check the macro 

in the st 
make this co a macro, running 
them
imp
can do this in Automated Build Studio: simply select 

 active macro configuration. Therefore, if you need to run the macro in another configuration, fir
nfiguration active. However, if you have a long list of configurations within 

 one by one is tedious. As you may recall, the idea of integrating multiple configurations within a macro 
lies that you must have the capability to run the macro in several configurations quickly. Of course, you 

 Batch Run from Build Studio’s Run menu or from 
Visual Studio’s Build Studio menu and in the resulting Edit Batch Run dialog designate in which 
configurations you want to run the macro. 

Among the system constants that Build Studio adds to the system (see System Constants Dialog in on-
line help), there are the RUNCONFIGURATIONCOUNT, RUNNINGCONFIGURATIONINDEX and 
RUNNINGCONFIGURATIONNAME constants. When running a macro, Build Studio dynamically changes 
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After that A o
operations that are c
parent operation, its ll not be executed either. 

If the Highl t
that moment will be

Sometimes u
for instance, for test

n to the end of the macro, select 

ut mated Build Studio will start executing the macro. Note that it will execute only those 
hecked in the Macro panel. Unchecked operations will not be executed. If you uncheck a 
 child operations wi

igh  Operation option of the Macro panel is enabled, the operation that is being executed at 
 selected in the Macro panel. 

yo  may want to run only a part of macro rather that the whole macro. This may be useful, 
ing or debugging purposes. 

To run your macro from the selected operatio  Run From Selected 
from io’s Run menu or from Visual Studio’s Macro 
pan

n only the operation currently selected in the Macro panel: choose 

 the context menu of the Macro panel, from Build Stud
el toolbar, or press Ctrl-F5 (this shortcut can be changed with the Customize Keyboard dialog). We 

would like to note once again, that Automated Build Studio will run only checked operations. Unchecked 
operations will be skipped. If the selected operation has a parent operation, you can run the macro only if the 
parent is either a Group or If … Then operation. 

You can also ru  Run Selected 
Op  context menu, from Build Studio’s Run menu or from Visual Studio’s Macro panel 
tool  the Customize Keyboard dialog). If in addition to 
the 

eration from
bar, or press Alt-F5 (this shortcut can be changed with
selected operation itself, you also would like to run its checked child operations, press Shift-F5 or choose 

 the

 Run Selected Operation with Children from the context menu, from Build Studio’s Run menu or from 
commands will execute the selected operation even if it 

is u

selected operation using the 

Visual Studio’s Macro panel toolbar. Note that these 
nchecked. 

You can also run the  Run Selected Operation and  Run Selected 
Op ar at the top of the Operation Properties dialog. 

te: Note that if you run a macro or its operations, they will use the data of the active configuration 
e macro or its operations in a different configuration, you should switch to that 

first. To run the macro in several configurations, select 

eration with Children items on the toolb

No
only. To run th

figuration  Batch Run from 
s Run menu or Visual Studio’s Automated Build Studio toolbar or Build Studio 

it Batch Run dialog, select the configurations that should be 
acro Configurations. 

con
Build Studio’
menu, and in the subsequent Ed
used during the run. See Using M

To pause the macro execution, select  Pause from Build Studio’s Standard toolbar or Run menu or 
from Visual Studio’s Macro panel toolbar or Build Studio menu. Pressing  Stop will stop the macro 
execution. If you stop the macro run by pressing this button, the Summary panel "assumes" that the run is 
successful. 

You can stop execution from the macro. To do this
 the ABSUtils.AbortMacroExecution

 either use the Stop Macro Execution operation or 
call  function in a script. 

acros. It does not work for MSBuild projects since these 
ated Build Studio’s IDE. 

Automated Build Studio logs each macro run and displays the results in the Log and Summary panels. 
For more information on this, see Logging Macro Runs. 

Logging Macro Runs 
Automated Build Studio generates full-detail logs of macro runs. These logs help you isolate the errors 

that might arise during the macro execution. 

Note: The logging concept is only used for m
projects cannot be launched from within Autom
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By fa
being execu has child operations, they are logged as child nodes of their 
parent o r tion about 
the error that has occurred. 

You can disable the default loggi
will not post 
Log og panel even if the logging is disabled. 

You a
operation’s  or an 
informa e

You can scripts. To do this, use methods of the Log object: 

de ult, when Automated Build Studio is executing a macro, it shows the name of each operation 
ted in the Log panel. If an operation 

pe ation’s node. If an operation fails to execute, Automated Build Studio will log informa

ng, by adding the Disable Logging operation to your macro. A macro 
messages to the log after it executed this operation. To enable the logging, use the Enable 

ging operation. Note that error messages are posted to the L
 c n post your custom messages to the log. To do this, use the Log Message operation. The 

properties let you specify what kind of message you would like to post: error, warning
tiv  message (default). 

 also post messages from the 
[VB cS ript] 
Log e.M ssage "Message text"  ' Posts an informative message 
Log. aW rning "Warning text"  ' Posts a warning 
Log.Error "Error text"      ' Posts an error 
 

[JScript] 
Log.Message("Message text"); // Posts an informative message 
Log.Warning("Warning text"); // Posts a warning 
Log.Error("Error text");     // Posts an error 
 

[DelphiScript] 
Log.Message('Message text'); // Posts an informative message 
Log.Warning('Warning text'); // Posts a warning 
Log.Error('Error text');    // Posts an error 

To save the currently displayed log to a text, HTML or X
and specify the name, location and format of the resulting file. 

ML file, select Export from the context menu 

e previous run 
during w c between the two logs. In addition, this panel 
always s ou quickly find the cause 
of the p l

You n y panel to an HTML file like you do this in the Log panel. For 
this pur se  menu or from the Summary panel’s toolbar and specify the 
nam  of the 
current run with or without the log of the previous successful run. 

gs of the recent macro runs (including 
the latest one) the Log panel stores. These logs are displayed in the Recent Logs list, which is displayed 

Build Studio can also post messages about execution of particular operations to the Summary panel: 
simply enable the Log to summary property for all the operations you want to trace. The panel is used to 
compare logs. For this purpose, it displays the logs of two macro runs (the current run and th

hi h the macro didn’t fail) and displays the differences 
log  all the errors and warnings that occur during the macro run. This lets y
rob em.  
 ca  save the contents of the Summar
po , select Export from the context

e and location of the resulting file. You can also configure whether the file will include the log

Analyzing Results of Macro Runs 
When you run a macro in Automated Build Studio, the results of the macro run are shown in the Log 

panel at runtime and after the run is over. 
The Number of recent logs to keep option determines how many lo
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continue running the macro: it will start executing the operation that follows For Loop in the operation tree 
(in our example, this is the second Log Message operation). 

ucceed or Fail 
cro was not stopped, Build Studio runs other operations of the macro in 

ce, if they use 
data output of that operation) they may fail to execute successfully themselves. 

To see if the previous operation was executed successfully, use the If Previous Operation Fails or If 
. It checks the result of the previous operation and if that operation 
 child operations may perform various finalization actions and send 

a notification about the error to the macro developer via e-mail. You can also perform finalization actions 
-macro (see below). 

ecution if operation fails 
property

Note:
fore Automated Build Studio executes the Catch or Finally operations. 

The a

Checking if Previous Operations S
If an error occurred and the ma

the usual order. However, if these operations depend on the operation that failed (for instan

Previous Operation Succeeds operation
failed, it executes child operations. These

and send a notification from an error-handling sub

Using Try...Catch...Finally Blocks 
Automated Build Studio includes the Try, Catch and Finally operations that let you organize exception 

handling blocks similar to the try...catch...finally blocks in C++ or Visual Basic code. Operations 
that can potentially produce an error should be placed under the Try operation. The Catch operation is used 
to specify operations that handle errors that can occur in the Try block. For example, the Catch block can 
contain operations that send notifications about an error to developers. The Finally operation is executed 
regardless of whether an error occurs within the Try block or not. Under the Finally operation, you would 
usually place clean-up operations, for example, operations that close a connection to an FTP server or 
remove temporary folders. 

The Try operation must be followed by the Catch or Finally (or both) operations on the same level. This 
means that the following combinations are possible: Try...Catch, Try...Finally and Try...Catch...Finally. If a 
child operation of the Try operation raises an error, Automated Build Studio posts an error message to the log 
and proceeds to the next sibling of the Try operation (it can be either Catch or Finally). If the macro does not 
contain the Catch operation, further error processing depends on the Stop ex

 value of the Try operation (see the previous section). 

 If an operation that has raised an error uses an error-handling sub-macro (see below), it is 
run be

 im ge below demonstrates an example of using the Try, Catch and Finally operations in macros: 
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alternative to the tasks you run via the Windows Scheduling Tasks 
component. 

Sta e
changed (modified, added or deleted). 

rT am File Change Fires the task when certain files stored in a StarTeam repository are 

Su r
modified, added or deleted). 

bve sion File Change Fires the task when certain files stored in a Subversion repository are 
changed (

Su u ory 
are changed (modified, added or deleted). 

rro nd SCM File Change Fires the task when certain files stored in a Surround SCM reposit

Team Coherence File Change Fires the task when certain files stored in a Team Coherence 
repository are changed (modified, added or deleted). 

Team Foundation Version 
Control File Change 

Fires the task when certain files stored in a Team Foundation 
repository are changed (modified, added or deleted). 

Time Period Fires the task periodically every time the specified time interval 
elapses. 

Vault File Change Fires the task when certain files stored in a SourceGear Vault 
repository are changed (modified, added or deleted). 

 
Blocker Type Description 
Date Range Blocks the task execution during the specified date range. 
Days of Week Blocks the task execution at the specified week days. 
Low Disk Space Blocks the task execution when the free space size of the needed 

folder or logical drive falls below the given threshold. 
Time Range Blocks the task execution daily during the specified time range. 

Each task does not depend on other tasks. This means that when the Automated Build Studio Service is 
running a task, it does not stop checking the other tasks and can run several or even all the tasks at once. 
However, when an individual task is running, all of its triggers and blockers are ignored. That is, the task 
cannot be run anew until it stops. The task properties as well as its triggers and blockers are specified in the 
Edit Task dialog. The triggers' and blockers' properties are described in the Trigger Properties on-line help 
topic. 

 To detect changes in a new resource, a trigger must have at least one access to that resource. This is 
needed to get the trigger's initial timestamp. An attempt to get this timestamp is made right after the trigger is 
enabled or re-enabled. 

If the Disable on Error property is off, the trigger will keep trying to get the resource's timestamp with 
the same query and delay intervals even if there are connection or other problems. If Disable on Error is on, 
the trigger will be disabled as soon as the first error occurs and thus it will stop querying the resource. To 
activate the trigger again, turn on the trigger's Enabled property. 

Changing a trigger's query and delay intervals does not affect the trigger's capability of detecting 
changes. This means that you can edit the Query interval and Delay after properties of the trigger are 
changed while it is active. After you click OK in the Edit Task dialog, all time counters of all enabled 
triggers of the given task will be reset, and then, right after that, they will start measuring their time anew. At 
that, the changes made to the files during property editing will not be omitted. 

However, when you modify any of the trigger's properties except for Query interval and Delay after 
change, the trigger will reset its stored date of the last successful access to the resource, "thinking" that the 
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Distributed Build Scenarios 

The typical build process consists of several steps, including obtaining the latest version of source files, 
building the application, creating the installation package, and so on. Some of these steps for example, the 
compile process, can be split into several independent tasks that can be carried out in parallel by multiple 
computers. 

In this topic, we suggest some distributed build scenarios that you can use to improve the performance of 
you

vers specified in macro operation properties. However, this requires you to 

s are 

Build Multi-Platform Products 
e advantage of distributed builds to build multi-platform products. These are products that 

hav and 64-bit platforms, for 
differen e
version  
need to crea

Usually
running an
Automated o running on 
the host co
example, ge
the sources. The remote tasks can be run serially (that is, one build server after another), or on all build 
servers in p ll

Like in the les can be copied to a shared network disk, after which you 
can create t i
for example
on the host com

Run Builds and Tests on Different Machines 
It is c

version to e it sting tools, so that you can 
run automated tests as a part of your build macro. However, usually this assumes that builds and tests are run 
on the same machine, which is often inconvenient. 

r build process. To learn how you can create Automated Build Studio macros to implement these 
scenarios, see Creating Distributed Builds. 

Reduce Build Time 
One of the main advantages of the distributed build strategy is that it dramatically reduces the project 

build time, comparing to the builds run on a single build server. The most speedup is achieved by distributing 
compilation tasks among build ser
determine the project parts (for example, sets of libraries) that can be built independently on several 
machines. Once you have decided that, you can create and configure the corresponding build projects on 
individual build servers. Note that unless you are building a multi-platform project (see the following 
section), all build servers must have the same configuration. 

Each set of built modules can be copied to a shared network drive. After the project module
collected, you can create the installation package and perform additional tasks (for example, deploy the 
product on test machines). 

By using the distributed build strategy, you can build your projects faster and more often, which is an 
essential part of the continuous integration strategy. 

You can tak
e several versions built for different platforms (for example, versions for 32-bit 

t v rsions of the Microsoft .NET Framework, and so on) as well as products that provide different 
s of a set of libraries for different platforms or environments. The key point in this scenario is that you 

te several sets of modules from the same source files in different environments. 
, you would implement this scenario by having a number of preconfigured build servers and 
 individual build macro on each of them. With the distributed build feature provided by 
Build Studio, it is a lot easier to maintain builds. You can have a single build macr
mputer that will execute specific tasks on remote build servers. These tasks can include, for 
tting the latest version of source files from a particular location on each machine and compiling 

ara el. 
previous scenario, the built modu

he nstallation packages. However, it is also possible to distinguish a number of common tasks, 
, sending notifications at the end of the build. These tasks can be carried out by the build macro 

puter. 

 a ommon practice to run functional, regression and other kinds of tests on the newly built product 
nsure its qual y. Automated Build Studio supports many third-party te
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Using the distributed build feature, you no long
server. You can build a project on one machine and te

er have to use the same machine as a build and test 
st it on another one. Furthermore, it is possible to use 

sev

ther preconfigured, or configured by the corresponding macro operations (for example, you 
can use operations of the Microsoft Virtual Server category to manage a virtual machine on the test server). 
Results of automated tests will be transferred from remote machines to the host computer. Automated Build 
Studio can parse the test tool’s output so that you can easily determine whether the tests passed or failed and, 
based on this, mark the build as successful or broken. 

Creating Distributed Builds 

Macros that perform distributed builds are similar to other build macros, with the difference that some of 
their tasks are split into smaller tasks that are distributed for running on multiple remote computers. The key 
point in creating distributed build macros is to specify a set of computers that can participate in distributed 
builds and to divide a single build task into several independent tasks. 

This topic explains how to configure remote computers and create distributed build macros: 

eral test servers to test the product behavior in different environments. The Build Studio macro can also 
be configured so that the tests will be run in parallel. 

This scenario requires a build macro that will build the project and then deploy it on test servers. The test 
servers can be ei

Configuring Remote Computers 
Connecting to Remote Computers From Macros 
Distributing Operations Among Remote Computers 

Running Operations on a Specific Remote Computer 
Running Operations on Several Remote Computers Concurrently 
Running Macros on a Remote Computer 

Running Distributed Build Macros 
Possible Problems 

rem
inst
Vis
com  a remote 
comput
mis

Ser

st computer, Automated Build Studio can use the DCOM or 
SOAP ( b
domain. In 
system, ote computers. However, SOAP lets you connect to 
comput  t he host computer. Whichever connection type you 
choose u  should configure it on that computer, as 
describe n

Configuring Remote Computers 
The computers that participate in the distributed build must be configured in a special way. First, the 
ote computers must have all of the needed software (such as compilers, build tools and helper utilities) 
alled and properly configured. For instance, if you are going to distribute the compilation of a Microsoft 
ual Studio .NET project among several computers, this IDE must be installed and configured on that 
puter. Note that Build Studio cannot check whether the needed software is installed on

er before running a macro like it does on local computers. So, you should run the macro to find 
sing or unconfigured applications. 
Also, Automated Build Studio must be installed on these computers and the Automated Build Studio 

vice must be running on them (this service is used to transmit data between the host computer where the 
build macro is running and the remote computers where the individual macro tasks are executed). 

To connect to remote computers from the ho
We  service) protocol. DCOM is typically used to connect to local computers that belong to the same 

general, it works faster than SOAP and, since it is an integral part of the Windows operating 
 it does not require any additional software on rem
ers hat do not belong to the domain containing t
to se to connect to a specific remote computer, you
d i  the Connection Parameters topic. 
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Co e
Automa  a special Setup Connections operation that can be used to specify a set 

of remote computers for the distributed build and to ad st the connections to these computers. To configure 

s page.  
4. Click the Add button under the Connections list box and enter the name for the connection of the 

remote computer. This can be the remote computer name (for example, JohnSmithComp) as well as 
an arbitrary name (for example, Connection1).  

5. In the panel on the left, select the connection type that is used to connect to the remote computer: 
SOAP or DCOM.  
If you select the DCOM connection, specify the name of the remote computer (for example, 
JohnSmithComp) in the Server name field. 
If you select the SOAP connection, specify the URL of the Automated Build Studio Server on the 
remote computer in the Server URL field. The Build Studio Server URL has the 
http://ComputerName_or_IP/VirtualFolderName format, where ComputerName_or_IP is the name 
of the remote computer or its IP address, and VirtualFolderName is the name of the virtual folder on 
the remote computer where the Automated Build Studio modules reside (the default name is 
AutomatedBuildStudio). Examples of Server URLs are: 
http://JohnSmithComp/AutomatedBuildStudio and http://192.168.1.103/AutomatedBuildStudio. 

6. If you want to use a specific account when connecting to the remote computer, make sure that the 
Authenticate as the currently logged on Windows user option is disabled and fill in the 
Username and Password fields. To connect using the account of the user currently logged into 
Windows, enable the Authenticate as the currently logged on Windows user option.  

7. (Optional). Press Test Connection to test the connection to the remote computer using the specified 
parameters. If test connection fails, make sure the remote computer is available in your network, that 
the DCOM or SOAP protocol is properly configured on that computer (see Connection Parameters) 
and that the specified connection parameters are correct. 

8. Repeat steps 4-7 to specify connections to other remote computers you want to use in the build 

Distributing Operations Among Remote Computers 

sma
mul

netw

nn cting to Remote Computers From Macros 
ted Build Studio provides

ju
connections, follow these steps: 

1. Add the Setup Connections operation to your macro. To learn how to add operations to the macro, 
see Adding, Removing and Arranging Operations in a Macro.  

2. Double-click the Setup Connections operation, or right-click it and select Properties from the 
context menu. This will open the Setup Connections Operation Properties dialog.  

3. In the Operation Properties dialog, switch to the Connection

process.  
9. Press OK to close the Setup Connections operation properties dialog and save the changes.  

An essential part of creating distributed build macros is to decide which build tasks should be split into 
ller ones and to distribute them among remote computers. For example, if your project consists of 
tiple independent modules, you can split the project build process into building each project module. The 
cess of building an individual module includes the same steps as building the whole projpro ect, that is, 

getting the latest version of source files, compiling the project, copying the build modules to a shared 
ork disk, and so on. 

 A
c
c building each project module. 

utomated Build Studio does not automatically distribute the compile process among remote 
omputers. If you need to distribute the compile process, you should manually create and 
onfigure individual projects for 
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to transm ng 

in the build server 

Stack operation 
use the same resources (for example, if they save results to the same file on a shared network disk or to the 
same Build Studio variable). In this case, a resource may be blocked, or it may be accidentally changed by 

 cause errors during the operation’s execution. To avoid these errors, do not use 
s in child operations of the Remote Execution Stack. As a workaround, you can 

mak

nteractive parameter of the 
Rem and operation is unchecked). In this mode, 
Build S di er) does not display any windows or dialogs that would be shown if the 
corresp i ns were executed on the local computer, and third-party tools run by the macro 
do no a e us, if the macro includes operations that display dialogs or launch tools that 
require r tions will hang. 

So, t ractive operations, it is recommended that they have a timeout limit 
specified and a default value in case the user does not respond during the timeout period. For example, 
ope tive category meet both conditions, so they can be successfully used in distributed 
buil

main macro, track the total run time 
of t ds the timeout limit, terminate the remote 
macro e c

Operat
Typical t perform 

specific u
concurrentl
logic includ

Fortuna
only need  macro operations and Build Studio will automatically 
determine the order in which the operations should run. 

s provide more information about this feature: 

it data between the host computer and the build servers. You can check that the service is runni
and launch it in the Control Panel | Administrative Tools | Services window. 

Unless you are building a multi-platform project, make sure that the build servers used in the distributed 
build have the same configuration (operating system, build tools, and so on). Differences 
configurations may cause issues with functioning and interoperation of compiled modules. 

During the macro execution, issues can occur if child operations of the Remote Execution 

another operation, which can
and modify the same resource

e a local copy of the resources and work with this copy. 
Other type of issues can occur if remote instances of Automated Build Studio (or Automated Macro 

Player) are launched in non-interactive mode (which takes place if the Run I
ote Execution Stack, Remote Group or Remote Macro Comm

tu o (or Macro Play
ond ng macro operatio
pp ar on screen. Th
use  input, these opera
 if he macro contains inte

rations of the Interac
d macros. 
If the remote macro hangs for some obscure reason, you can sort out and handle problematic operations 

by specifying the timeout limit for them. You can either set the specific timeout for each operation, or use the 
timeout common for all macro operations. If the operation’s timeout is enabled, the operation will be 
terminated when its execution time exceeds the timeout value, and Automated Build Studio (Automated 
Macro Player) will proceed to the next operation. For more information, see Handling Errors in Macros. 

Another way to handle remotely executed macros or macro parts that hang is to specify the timeout for 
the Remote Group, Remote Execution Stack and Remote Macro Command operations themselves. In this 
case, Automated Build Studio (or Automated Macro Player) will run the 

he remote macro or macro parts, and, if this run time excee
xe ution. 

ion Dependencies 
ly, you configure the macro execution flow manually, by arranging operations tha

 b ild tasks in a desired order and, if needed, specifying that some of them should be run 
y. However, setting up the macro flow can be quite a tedious process with a sophisticated build 
ing many alternate serial and parallel tasks. 
tely, Automated Build Studio can help you manually adjust the operations’ execution order. You 
to define the dependencies between

The following topic

 About Dependent Groups
Describes the Dependent Group operation, which is used to specify dependencies between macro 
parts, and explains how to use this operation in macros. 
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 Dependent Groups Usage Example
Provides step-by-step instructions about configuring dependencies in a macro. 

About Dependent Groups 

About the Dependent Group Operation 
To let you set dependencies between macro operations, Automated Build Studio provides a special 

Dep

group’s prerequisites, that is, groups that need to be finished in order for the given group to start. In a way, 
thes analogue to target dependencies in makefiles used by the make tools. However, 
unli

How Dependent Groups Work 
dio (or Automated Macro Player) runs a macro that consists of dependent 

gro

uild Studio picks out those Dependent Group operations that do not 
hav

case
according t

xceeds the Maximum thread count property of the 
macro, n
Maximum t
according to their dependencies). 

endent Group operation. The purpose of this operation is to separate a group of operations that need to be 
executed prior to or after another operation group. The Dependent Group’s properties include a list of the 

e dependencies are 
ke makefiles, Build Studio macros do not have targets, so all of the dependent groups in the macro 

(unless some of them are disabled) will be executed when you run the macro. Dependencies only define the 
groups’ execution order. 

When you run the macro containing dependent groups, Build Studio analyzes the dependencies between 
them, builds the macro flow graph and executes dependent groups according to this graph. Where possible, 
groups are executed in parallel, in order to improve the macro performance and speed it up (see the How 
Dependent Groups Work section for details). 

Typically, the Dependent Group operations should be the top-level operations in your macro (so that the 
macro “consists” of dependent groups). Optionally, they can be grouped by using the Group operations; this 
grouping does not affect the execution order of dependent groups. Another possible configuration is to use 
dependent groups as children of the Remote Execution Stack operation. In this case, they will be executed on 
remote computers specified in the Remote Execution Stack properties. 

Any other macro operations, except for Dependent Groups, their parents and children and operations 
mentioned in the Remarks section, are ignored. 

The order in which you arrange the Dependent Group operations in your macro does not matter and does 
not affect their execution order, which is completely determined by the group’s interdependencies. 

When Automated Build Stu
ups, it first forms the macro dependency graph and ensures that there are no circular references between 

dependent groups. If Automated Build Studio finds a circular reference, it displays an error message that 
notifies you about the found loop. In this case, you will need to correct the dependencies to be able to run the 
macro. 

If the macro structure is consistent, B
e dependencies specified, and runs them concurrently. Once the execution of a particular Dependent 

Group finishes, Automated Build Studio starts executing groups that depend on the finished group. If a 
specific Dependent Group operation depends on several groups, it is only executed after all of the latter 
groups have been completed. 

If depe
, Auto

ndent groups are children of the Remote Execution Stack operation, the situation is similar. In this 
mated Build Studio automatically distributes dependent groups among remote build servers 
o the operation dependencies. 

If the number of groups to be run at a certain moment e
the  only the first Maximum thread count groups are started; the rest are queued. For example, if the 

hread count is set to 1, dependent groups will be executed serially, one after another (of course, 

www.automatedqa.com Automated Build Studio by AutomatedQA Corporation 







Operation Dependencies  89

 
dependencies between the operation groups. Each D3. Specify ependent Group operation can have 

prerequisites, which are groups that must have been completed in order for the given group to start. You 
define th  
For exam
because 
correspon p:  

e Dependent Group prerequisites on the Dependencies page of the Operation Properties dialog. 
ple, in the build process shown on the image above, Task 5 depends on Task 3 and Task 4, 
it can only be run after both of these groups have been completed. So we check the 
ding groups in the Depends on list of the Task5 grou
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The former approach requires re-structuring your macro file and specifying the dependencies between 
different operation groups. When running this macro, Automated Build Studio (or Automated Macro Player) 
auto llelizes the execution of certain 
operation groups. This approach is discussed in the 

of the whole macro, the latter one lets you adjust the 
exe

 will be executed in parallel. 

tion, or right-click it and select Properties from the context menu. 
T

3. I  Properties dialog, switch to the Group Details page. 
4. E
5. I same kind, use the Delay before start new thread 

or identical operations (such as issues with accessing 

gain that you can organize concurrent execution of both single operations and groups of 
ope

hild values in the log 
indicates the longest execution time of a child operation, not the sum of operation execution times. 

f Operations 
f 

ope
 the macro execution logic, you should not run concurrently those operations that depend 

on  resources for a certain task and an operation that 
perf se when the latter operation starts, it may turn out 
that

ources (for example, if the 
ope e same file or Build Studio variable). In this case, a resource may be 
bloc entally changed by another operation. This can cause errors during the operation’s 
exe un those operations that use and modify the same 
reso ables. These variables allow you to have different 
valu

matically determines the macro execution flow and, where possible, para
Operation Dependencies topic. 

While the former approach affects execution 
cution of specific operations. These operations should be grouped into a Group operation with the Run 

child operations asynchronously property turned on. Unlike the rest of the macro, where operations run step-
by-step, these grouped operations

To organize a concurrent group: 
1. Add the Group operation to your macro, and make the operations that you wish to run 

concurrently the children of this Group operation. For more information on how to change 
operations’ “relationship”, see Adding, Removing and Arranging Operations in a Macro. 

2. Double-click the Group opera
his will open the Group Operation Properties dialog. 

n the Operation
nable the Run child operations asynchronously check box. 

f the operations in the group are of the 
property to specify the time interval for Automated Build Studio to wait before starting the next 
child operation in a new thread. This delay lets you avoid issues caused by simultaneous 
execution of the same actions by similar 
the same resources, and others). 

6. In order to prevent Automated Build Studio from creating too many threads for the given group 
of operations, you can limit the number of threads using the Max thread count property. 
(Possible issues with a large number of threads are described below). If this property is set to 0, 
the number of threads is unlimited. 

7. Click OK to close the dialog. 
Note a
rations. In this case, you have to make the parent Group operation of each group a child of the common 

parent Group operation. In their turn, operations in each group can be executed in a series or concurrently. If 
child operations of the Group operation are executed concurrently, the Time with C

Possible Issues with Concurrent Execution o
There are a number of things that you should keep in mind when organizing concurrent execution o
rations in your macro. 
Reasoning from
each other. For example, an operation that prepares
orms this task should not be run concurrently, becau
 the resources are not prepared for it. 
Issues may occur if you have concurrent operations that use the same res
ations save their results to thr
ked, or it may be accid

cution. To avoid these errors, do not concurrently r
urces. Another solution is to use “thread-relative” vari
es for different threads. 
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The issue described above, results in another restriction: if an operation’s API requires exclusive access 
to a resource, then the operations implemented via the same API cannot run concurrently. Currently this 
restriction applies to Team Coherence operations from the Issue Tracking a
The uld not be executed concurrentl

nd Team Coherence categories. 
y, otherwise an error may occur. 

erations require a lot of operating system resources in 
ord een the threads, the system saves the context of the 
curr ead. These actions can take a significant part of the 
pro Automated Build 
Stu n optimal number 
of c tions depends on the configuration of your computer. 

se operations sho
Also, a great number of concurrently running op

er to keep track of all threads. When switching betw
ent thread and restores the context of the next thr

cessor’s time, which will eliminate the benefits of concurrent operation execution. 
dio lets you limit the number of threads that can be started for a group of operations. A
oncurrent opera
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We would like to note that since constants can be used in scripts, the constant name must be a 
valid identifier for the selected scripting language. To make the variable name suitable for any 
supported scripting language, follow this simple rule: a variable name can include only letters, 
digits and underscores and must begin with a letter. 

Viewing system constants 
System constants cannot be created or deleted. To check what system constants exist and to check their 

values, use the System Constants dialog. To call this dialog, select Variables | System Constants from the 
main menu of Build Studio (if it is running as a standalone application) or select Build Studio | Variables | 
System Constants from Visual Studio’s main menu (if Build Studio is integrated into Visual Studio). 

Using Variables and Constants in Operation Properties 
You n

is to store t  path. The way you specify a variable or constant 
name de n

If y  r constant to specify a property value, you should enclose the variable 
(constant) name with the % signs. Otherwise, Auto e 
as a y the 
Visual Basi

 ca  use variables and constants in almost any operation property. One of the common tasks for them 
he file name, build number or specify the file

pe ds on the purpose of the variable (constant). 
ou use a variable o

mated Build Studio will treat the variable (constant) nam
 string value. For instance, on the following figure we use the MyProjectName variable to specif

c project to be compiled: 

 

Note: To specify the % character in the property value, use the %%% string. For instance, if you 
specify %%%temp%%%, Automated Build Studio will use the string %temp%, but not the 
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value of the temp variable. 
Note that you need to replace the % character with %%% only in those cases, when the string 
value can be considered as a variable name. Otherwise, you can use a single % character. For 

cter since 

iable to save an operation result (for example, to save a file name returned by the File 
n), you should not use the % signs: 

instance, in the string Use % to separate values you can use the single percent chara
% is surrounded by spaces. 

If you use a var
Enumerator operatio

 
To concatenate values of two or more variables or constants, simply put them one after another. For 

instance, if one variable holds the file name and another one holds the file path, the following string will 
return the entire file name: 

%File_Path_Var%%File_Name_Var% 

If you need to specify a slash between the path and file name, and the disk name before the path, enter 
the following: 

c:\%File_Path_Var%\%File_Name_Var% 

Note that we do not use pluses to concatenate variables (constants) and strings and do not specify spaces: 
 would obtain an invalid path. If you 
rse. 

Automated Build Studio treats pluses and spaces as characters, so we
concatenate variables and strings in scripts, you must use pluses, of cou

You can concatenate two or more constants in the same way you concatenate variables. You can also 
concatenate constants with variables and strings. 
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Us
You can n 

in your mac es 
dialog). Usin ire explanations. Changing 
variables from ident, that is why we will tell you more about this. 

macro. a

ing Variables and Constants in Script Operations 
set the value of a variable in your macro either by using the Set\Reset Variable Value operatio
ro, or by writing a script (the stored variables can also be changed in the Stored Variabl
g the Set\Reset Variable Value operation is simple and does not requ

 scripts is also simple, but it is not ev
From the script’s point of view, macro variables are public variables that are visible within the entire 

To ddress a global, local, stored or environment variable, use the following syntax: 
Variables.variable_name = value 

Using t
avoid confu  variables that are declared using the same names. 

To r

he Variables.variable_name format when referring to the macro’s variables allows you to 
sing variable names if your script holds local

add ess an ordinary or a system constant, use the Constants object: 
LocalVar = Constants.constant_name 

Note th
feature is supported for backward compatibility only. We recommend that you address environment variables 
through the 

at you can also address environment variables through the Constants object (see below). This 

Variables object. 

LocalVar = Constants.environment_variable_name 

We would like to note once again that since variabl
must compl
supported scrip
underscores and

es and constants can be used in scripts, their names 
y with the naming rules of the selected scripting language. To make the name suitable for any 

ting language, follow this simple rule: a variable name can include only letters, digits and 
 must begin with a letter. 

 sc

To change t
or use the ABSUtils.SetVariableValue method:  

Macro variables cannot be used as loop variables in scripts. A loop variable should be a local 
ript variable. 

Also, macro variables cannot be used to store object references. They can only store ordinary 
values: numbers, strings, dates and so on. 

he value of a macro variable, you can either assign the desired value to the variable directly, 

ABSUtils.SetVariableValue("variable_name", value, for_all_configs) 

The dif
parameter (
macro confi

A simil ResetVariableValue, lets you reset a macro variable to its default 
value. As y
operation. 

To conc
For instance
the path to t are also stored in variables. 

ference from this method and the usual assignment operation is that, depending on the last 
for_all_configs) it only changes the variable value in the current configuration or in all of the 
gurations at once. The latter can be useful when modifying values of stored variables. 
ar method, ABSUtils.
ou may notice, these two methods are scripting analogues of the Set/Reset Variable Value 

atenate values of two or more variables or constants in scripts, use the language-specific syntax. 
, the following script assigns the full path to a file to a variable. The path is concatenated from 
he file's folder and the name of the file, which 

[VBScript] 
Variables.FolderPath = "C:\Work" 
Variables.FileName = "myfile.txt" 
Variables.FilePath = Variables.FolderPath & "\" & Variables.FileName 
 

[JScript] 
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Sin B
as many va
spaces, encl

ce uild Studio’s command line interface admits several / (-) arguments in one line, you can initialize 
riables as you want. If the string you wish to pass as a value of the specified variable includes 
ose this string in double-quotes, as shown in the example below: 

AutomatedBuildStudio.exe MyMacro.bbp /RE /Version=1.0.1 -
ReportFileDir="C:\My Projects\Temp" 
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Macro Libraries 

Macro Libraries 

Abo t 
If you h

and submac ch of your build macros may contain a group of operations that archive the 
applicat ’
on succ sf
making cha
common su

Libraries m 
other m ros to 
various macr g a single Run Library 
Submacro operation, instead of repeating the subm
ordinar  sub to 
param rize es 
enable the reu

In most r es 
and constants c 
actions and so on. However, besides co at 
it “exports” t m 
them. 

All librar fy 
the path to thi  
can be a sha al 
computers – es in your network will be able to access the libraries. 

Note: It is possible to only ries in the standalone version of Automated 
Build St io nto Microsoft Visual Studio does not support working 
with librarie
However, to library submacros, you can use the standalone as well as the 
integrate e

Working With Libraries 

e a new library macro, select File | New | New Macro in Automated Build Studio main menu. 

u Libraries 
ave several macros for building different products, they may include identical operation blocks 
ros. For example, ea

ion s source files and move this archive to a backup storage. Or, a submacro that sends notifications 
es ul or failed build. Such duplicated blocks may be quite tedious to maintain when it comes to 

nges in them. To avoid operation duplications in different macros and make it easier to manage 
bmacros and operation blocks, you can make use of libraries. 

 (or library macros) are special macros that provide collections of submacros to be called fro
. These submacros, called library submacros, can contain operation blocks that are common 
os you use. Library submacros can be run from other macros by usin

ac

acro operations in each macro where you need them. Like 
macros, library submacros can have input and output parameters, which allows you 
 the submacro operations and return results for the parameters given. In this way, librari
se of the same operations in different macros.  
espects, libraries are similar to ordinary macros. For example, they can define global variabl
, which are visible to all operations within the library; they can use scripts to automate specifi

y
ete

mmon macro properties, each library must specify the submacros th
o other macros. Only exported submacros are “visible” to other macros and can be run fro

ies are stored in a dedicated folder. To be able to create and use libraries, you need to speci
s folder in Build Studio’s Library path option. This folder can reside on a local disk drive, or it
red network folder. The latter can be useful if you use Automated Build Studio on sever
in this case, all Build Studio instanc

 create and work with libra
ud . The version that integrates i

s. 
 create macros that call 

d v rsion of Automated Build Studio. 

To create a new library 
To creat
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an
and

Running Automated Build Studio Macros From MSBuild 
Projects 

The Au
MSBuildABST
MSBuild projec

Visual Studio 2005 Team System is 
installed. T
into Micro
computer. T
(GAC). 

Studio macro from an MSBuild project: 

d on the splash screen, Properties window support, integration into Visual Studio’s Start Page, 
 more. 

tomated Build Studio package for integration with Microsoft Visual Studio 2005 includes the 
ask.dll assembly. This assembly lets you call Automated Build Studio macros from your 
ts. 
e can be installed on the computer where Microsoft The packag

o install the package, select Program Files | Automated Build Studio & Server | Integration 
soft Visual Studio | Visual Studio 2005 when installing Automated Build Studio on your 
he installation program automatically registers the assembly in the global assembly cache 

Below is a typical example of executing an Automated Build 
File: MSBUILD.proj 
   
<!-- Root element of the MSBuild project --> 
<Project DefaultTargets="Build" 
xmlns="http://schemas.microsoft.com/developer/msbuild/2003"> 
  
  <!-- Declares the task type, ExecuteMacro, that will be used to 
build Automated Build Studio macros (ABS is a namespace). -->  
  <UsingTask TaskName="ABS.ExecuteMacro" 
AssemblyName="msbuildabstask, Version=1.1.0.0, Culture=neutral, 
PublicKeyToken=550bc1d712c881df"/> 
  
  <!-- Target --> 
  <Ta erg t Name="Build"> 
    
      <!-- Executes the task. Note that the tag name, ExecuteMacro, 
coincides with the registered task name.   --> 
     E < xecuteMacro 
          MacroFile="C:\Program Files\MyMacroFileName.bxp" 
          Configuration="Release; Debug" 
         StopIfFail="true"  
          AdditionalOptions="" 
      /> 
   
  </Target> 
   
</Project>  

The a s  
from an S

 ex mple i  simple, but it demonstrates two key points in calling an Automated Build Studio macro
 M Build project:  
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Automated Build Studio will run the macro and add results to the Macro Runs window after the run is 
over (see the Viewing Results section below). 

Note: The Macro Runs window is not updated automatically, so to check whether the macro run is 
over, click Refresh on the window’s toolbar. 

To stop the macro run, right-click the <team_project> | AutomatedBuildStudio node in Team Explorer 
and select Stop from the context menu. 

Note: If you open the macro for editing (see the previous section) and run the macro from the 
editor by pressing  Run,  Run From Selected,  Run Selected or  Run Selected 
With Children on the editor’s toolbar, the macro will be ran on your computer, but not on 
the server side. The results of these runs are not added to the Macro Runs window. 

Viewing Results 
Automated Build Studio keeps a log of all macro runs associated with team projects. To view macro run 

results, right-click the <team_project> | AutomatedBuildStudio | Macro Runs node in the Team Explorer 
and select Open from the context menu, or double-click this node in Team Explorer. This will open the 
Macro Runs window in Visual Studio’s IDE: 

 
This wi wndo  displays information about macro runs in the following columns: 
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Column Description 
Name Name of the run (this name includes the team project name along with the date and 

time of the run).  
Status Specifies the macro run status (Failed or Successfully Executed). 
Completed on Date and time when the run was finished. 

To view the latest information about the runs, click Refresh on the toolbar. 

Note: 

Using th you can filter the displayed runs by date. 

t-click it in the Macro Runs 
win e desired run in the Macro Run window. 
Thi

The Macro Runs window is not updated automatically after the macro execution is over. To 
check whether the macro run is finished, click Refresh on the window's toolbar. 

e Filter dropdown list, 
The Macro Runs window displays brief information about macro runs: name, result (passed/failed), date 

and time of completion. To view detailed information about a macro run, righ
dow and select Open from the context menu, or double-click th
s will bring up Automated Build Studio’s Log panel with messages posted to the log during the selected 

macro run: 
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Automated Build Studio Client/Server and Web 
In

Overvie
Automa rt and monitor macros working on other computers in the network. 

Typical t
Desktop Co
Automated Build Studio let you control the remote macro runs without installing any additional software. 
You can ma ven manage the runs without installing 
Automa  Interface installed on the remote computer lets 
you con l urse, Automated Build Studio includes special 
security  who can view, run or administer the server computer. Note 
also, tha e s directly from Automated Build Studio or via the Web Interface, 
you can us
Execution c
in the General-Purpose Operations

The rem
the remote m

Automated Build Stu d Studio on 
your worksta

n program. So, after you installed 
Automated mputer, this computer automatically becomes a server, which can be 
con ce of Automated Build Studio. 

p or Sidebar of Windows Vista. For more information, see Automated Build Studio Gadget for 
Win

terface 

w 
ted Build Studio lets you sta

ly, o initiate and control remote macro runs you need to use special software (for instance, Remote 
nnection) that provides the appropriate access to the remote computer. Features built into 

nage remote macros directly from Build Studio. You can e
ted Build Studio - the Automated Build Studio Web 
tro  the macro runs through your Web browser. Of co
 settings to limit permissions of users
t b sides controlling remote macro

e the client/server functionality within your macros using operations of the Remote Macro 
ategory (for more information on operations of this group see Remote Macro Execution Category 

 document or in on-line help). 
ote computers where the macro is running are called servers. The computers where you control 
acro execution are called clients. 

dio is not divided into Client and Server parts. Once you installed Buil
tion, it can function like a server and a client. The server provides information needed for 

remote macro runs and the client sends commands to the server. To transfer data and commands between the 
server and client computers, the Automated Build Studio Service is needed. This service is shipped with 
Build Studio and is installed by the Automated Build Studio installatio

Build Studio on a co
trolled by a remote instan
Automated Build Studio also includes a special Gadget utility that monitors server macro runs from the 

deskto
dows Sidebar. 

Using the Client/Server Functionality 
This topic explains how to run macros and monitor macro execution on a remote computer. 

Preparing the Server Computer 
Connecting to the Server 
Registering Macros 
Running Macro and Monitoring the Run 
Viewing Results 
Using Server Settings 
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To view detailed inform acro run results, click the word (Failed or Success) displayed in the 
State column. A m el. 

en click Show in 
the istory column of that page. Build Studio will retrieve the history of the macro runs from the remote 
computer an h eved data. 

ation on m
uto ated Build Studio will load the run results to the Log and Summary pan
history of macro runs, choose the desired macro in the Macro page and thTo view the 

H
d t en it will display the History page with the retri

 
The Message column displays text describing the execution result. If the macro failed to execute 

successfully, the column will display the error description. 
By clicking the Log column of the History page, you can view the log of the appropriate macro run. 
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er Properties dialog. This will call the Comput
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The information displayed in the gadget is very similar to information shown in the Automated Build 

Studio’s Client panel. The gadget displays a list of registered macros on a local or remote computer and for 
sults. Depending on the Show additional 

information in the mai

s you can use the up and down buttons 
in t vokes an additional window with details: if 
the ndicates the current progress state, otherwise it 
disp

each macro it shows the information about its progress or re
n window option, this information can be represented as popup hint or in an 

additional text line in the gadget window. 
The gadget window has a fixed size; to scroll through the list item

he gadget’s lower right corner. A click upon a macro name in
macro is being executed at that moment, then the window i
lays the history of previous runs and the ratio of successful to failed builds: 

 

update i r
Besides 

buttons th
the server’s Run macros permissions. (For more 
information on permissions, see Automated Build Studio Client/Server - User Permissions.) 

The d  Web Interface. For this purpose, click the 
server name in the gadget’s lower left corner. This will call the default internet browser and navigate to Web 
Inte

RL
dStudioWeb, however, the 

machine. 

The ad g get regularly updates the displayed data. By default, it refreshes data every 5 seconds, but the 
nte val could be changed via the settings dialog. However, the minimal interval is 1 second. 

monitoring the server macros, you can also run them directly from the gadget. To do this, use 
 in e upper right corner of the gadget’s extended window. Note, however, that this is only possible if 

 user group, to which your account belongs, has the 

 ga get also provides a quick way to open the server’s

rface login page. 

The address of the Web Interface login page is specified by the gadget’s Web Interface UNote: 
option. By default it is http://ServerName_or_IP/AutomatedBuil
alias name (AutomatedBuildStudioWeb) can be redefined during the installation on a target 
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