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[bookmark: _Toc39583142]Where to use queries
Please note the contents of Section 6 below before committing to using Queries.
Queries are used by apps that are embedded on pages in Rally. You have a number of in-built pages as supplied by Rally and you can always create your own pages and embed apps, either from the catalog or custom apps from a third party. You could also potentially have a number of apps on one page. Each app could have its own query needs.
[bookmark: _Toc39583143]The Query Box in the App Settings
When an app starts up, the initial code checks to see if the app requires its own set of settings. When this is detected, the initialising code adds an entry to the menu under the gear icon to the top left of the app.
Some, but not all, apps have the Query box appear in their settings. This is down to the architect of the app. It is not something that can be changed for the inbuilt apps. Any third party or custom apps are usually adaptable if you have access to the original source code and a bit of JavaScript experience
[bookmark: _Toc39583144]Filter Panel in some In-Built Pages
When a degree of 'on-the-fly' flexibility is required then using the Filter panel is a better option. However, not all custom apps may have it designed in. In the standard UI, where it is deemed appropriate, the filter panel is made available. The standard filter panel can have a number of fields configured and the algorithm will 'AND' all the filters together. The first time you visit an inbuilt page with the Filter Panel enabled, it will have at least the first field set to "Artifact Search" filter. The advantage of this filter is that it will search through a number of fields for the value string entered. It will not, for example, search through attachments.
[bookmark: _Toc39583145]The Advance Filters
The Advance Filters are a crossover between the Filter Panel and a Query Box. They are user modifiable like the Filter Panel, and they have the flexibility of the language of the Query box (e.g. >, <, !=, contains). You can also set up the Advance Filters to do complex OR, AND filters.
[bookmark: _Toc39583146]When to Use a Query Box
Query boxes are best used when you want to hard-code something into an app. For example, if you entitle a custom grid app: "Features for I3412", then you probably want to filter all the data displayed to relate to I3412.
When you share a page with other people and project nodes, the permissions to change the settings of apps on that page follow the permissions of the person that shared the app. This is actually an advantage that you can make use of when you want to influence the way that users view data in the system.
If the app is designed so that users may want to skip from Initiative to Initiative, it is probably better to use the Filters (normal or advanced) on the main page (if they are present)
If you are designing your own app, then adding a query box is reasonably straight forward and there are many examples on github on how to achieve it. Contact a Rally Sales Engineer in your area for more details.
[bookmark: _Toc39583147]Data Layout in Rally Database
The layout of the database defines how and what you can query on.
[bookmark: _Toc39583148]Getting from A to B
The database in Rally is based on technology such as PostgreSQL. It is a relational database, but sometimes the relationships mean that queries may need to be done in a different way than you would expect. As an example, you cannot do a query on a Release to ask for the UserStories in that release, but you can ask for UserStories that have a Release set to a particular value.
The diagram in Figure 1, is an attempt to represent the directions you can get from one artefact type to another. If you look at the Feature, you can see that you can get to the Release that the Feature is in, but you can't go in the opposite direction. However, when you go over to UserStories (what stories are children of this Feature), you can also traverse in the opposite direction (for this user story, what Feature is it connected to).
The diagram is not comprehensive as it gets a bit too complicated. To find out all the possible routes, you can access the WSAPI documents via your Rally login. The diagram is deduced from the WSAPI entries here: https://rally1.rallydev.com/slm/doc/webservice/
Section E shows how to make use of the relationships
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[bookmark: _Ref38976005]Figure 1
[bookmark: _Toc39583149]Natural Fields, Objects and Collections
Artefacts that are held in the database can contain
[bookmark: _Toc39583150]Natural Fields
Most of the fields are simple fields such as: Boolean, Integer, String, or slightly more complex Constrained Selection (dropdown list), etc. 
[bookmark: _Toc39583151]Objects
When a relation between two objects is required, the field becomes an Object. The field object contains a few fields from the target, including a reference ('_ref') to it should an app need to fetch more details about it.
[bookmark: _Toc39583152]Collections
As the type name suggests, collections contain multiple Objects. A collection does not contain any fields from the Objects, but it does have a Count, and a 'Reference' to enable an app to fetch the collection. When fetching a collection, an app can specify how much of the data to fetch for the entries in the collection
The lack of data embedded in Objects and Collections is not a problem when running Queries. See section E below.
[bookmark: _Toc39583153]Simple Queries on Natural fields
The Query language built into Rally is unique to Rally, so does not follow any industry-wide pattern. The basic query structure is
		(field = value)
Note the brackets around the query.  To start adding more complexity to the query, you must pay attention to the bracketing requirements. Note the bracket usage in the following statements:
		((field1 = value 1) OR (field1 = value2))
		(((field2 = value 1) AND (field1 = value2)) OR (field1 = value3))
[bookmark: _Toc39583154]EXAMPLE: I want to know what stories are "Ready" to move on
	(Ready = true)

[bookmark: _Toc39583155]EXAMPLE: I want to know what Stories that are past the InProgress ScheduleState and are still in the penultimate team FlowState "QA"
		((ScheduleState > InProgress) AND (FlowState = QA))

[bookmark: _Toc39583156]EXAMPLE: I want to see all scheduled stories that have no PlanEstimate set
((PlanEstimate = null) AND (Iteration != null))

[bookmark: _Toc39583157]Comparing to dates
Comparing dates as equivalent ("=") may give unexpected results. Dates should really be compared by using 'less than or equal", or "greater than or equal". There are also a set of key words that cab be used to represent date periods. For example, 'lastweek' is calculated to be in the last seven days at the time of running the query.
[bookmark: _Toc39583158]EXAMPLE: Show me Features due to start work in the next 30 days
((PlannedStartDate >= "today") AND (PlannedStartDate <= "nextmonth"))

Take note of some of the date calculation peculiarities as listed in the help pages!

[bookmark: _Toc39583159]Queries That Won't Work
It is not possible to do queries such as:
		(field1 = field2)
You may also get unexpected results when working against an Object rather than a natural field that is a member of an Object. E.g (Tags contains "TagName") will not work, but (Tags.Name contains "TagName") will
[bookmark: _Toc39583160]Unsupported Nouns
Listed in the help pages you will find a short list of mechanisms to do filtering that are not supported in that they might be removed at any time if they prove problematic to support.
[bookmark: _Toc39583161]EXAMPLE: Find me all the stories of the currently logged in user
	(Owner = {user})
[bookmark: _Toc39583162]EXAMPLE: Give me only the UserStories in this project even though I have the ProjectScopeDown enabled
	(Project.Name = {projectName})
[bookmark: _Toc39583163]Fields That Do Odd Things
Some fields cannot be used in Queries. Check the WSAPI docs for those that you cannot use.
You must also pay attention to the fact that Custom fields are not plainly labelled. A Custom field called KanbanState is actually labelled as c_KanbanState in the database.
Custom fields can sometimes have two types of NULL value. It depends on whether the artefact existed before the Custom Field was created or not
[bookmark: _Toc39583164]EXAMPLE: Find all the stories that have the custom field KanbanState set to InDev
	(c_KanbanState = InDev)
[bookmark: _Toc39583165]EXAMPLE: Find all the stories that do not have the custom field KanbanState set
((c_KanbanState = null) OR (c_KanbanState = ""))

	
[bookmark: _Toc39583166]Field Operators 
Different fields on artefacts may have a different set of operators that can be performed on it. The possible operators that you can use in a Query are listed in the WSAPI docs. Figure 2 shows the information from the WSAPI docs for the BlockedReason field on an UserStory.
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[bookmark: _Ref38981054]Figure 2

[bookmark: _Ref39049041][bookmark: _Toc39583167]Following the Object Relations with a Query
When you are doing Queries, the natural fields are generally all accessible. The server software that deals with a query actually has a bit more intelligence built into it than the database layout would suggest. It also allows you to follow the object references with a query. 
[bookmark: _Toc39583168]EXAMPLE: I want to find all the UserStories in an Iteration
	(Iteration.Name = "Iteration 8")

[bookmark: _Toc39583169]EXAMPLE: I want to find all those Features that have at least one story scheduled into a particular Iteration. 

I can find out from the WSAPI docs that a Feature holds the stories in a field called "UserStories". Each UserStory has a field called 'Iteration' and each Iteration has a field called "Name". 
(UserStories.Iteration.Name = "Iteration 8")

[bookmark: _Toc39583170]EXAMPLE: I want to see the User Stories that are connected to the Strategy called "Business As Usual"

Fourth level up portfolio item type called Strategy - up from Feature, Business Outcome, Portfolio Epic
	(Feature.Parent.Parent.Parent.Name = "Business As Usual")

[bookmark: _Toc39583171]Finding Items in a Collection
Extending the concept from above where we are looking at Iteration.Name, you can find things in a collection using a similar mechanism.
[bookmark: _Toc39583172]EXAMPLE: I want to find all those Features that are tagged with 'BlueFin'
(Tags.Name contains "BlueFin")
[bookmark: _Toc39583173]EXAMPLE: I want to find all those Features that are tagged with 'BlueFin' or 'TunaFish'
(Tags.Name IN "BlueFin,TunaFish")

Tags are a collection of objects and you cannot search on the Object itself, but you can of a member of the Object
[bookmark: _Toc39583174]EXAMPLE: Find me Features that have stories with Open defects
(UserStories.Defects.State = Open)

[bookmark: _Toc39583175](Not) Finding Items in a Collection
You can see from the section above that you can search in a collection for values of fields (UserStories are a collection connected to a Feature). Sometimes you want to be able to detect when there are no Objects in the collection. There is a shorthand you can use to help here:
[bookmark: _Toc39583176]EXAMPLE: Find me all the Features that have no UserStories attached
(UserStories.ObjectID = null)
[bookmark: _Toc39583177]Making Queries Work For You - A Useful Dashboard
It may seem like it takes time to set it up but, creating a dashboard that deploys Queries correctly can help your organisation keep integrity and sanity in your data. A good example of Queries working for you is show in Figure 3. The left-hand panel is from the Query Counter app. This gives you the summary of particular issues in your project. The right-hand panel is where you set up your Saved Views that contain those Queries so you can drill down into the detail on demand.
Query Counter app can be found here: https://github.com/RallyCommunity/query-counter
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[bookmark: _Ref38983720]Figure 3
[bookmark: _Toc39583178]Using the Query box in a Custom App
The Query box in the app settings can be fetched by an app and converted into a set of filters. The app must be programmed to do this as it is not inherent in the operation of an app. The app will decide where and when to apply the filters when fetching data.
Apps can also make requests to find out the state of standard Filters (if enabled by the app developer) and it can also request information about the page filters (Iteration, Release or Milestone). Once again, this is not inherent in an app and needs to be catered for by the app developer.
The apps in the Rally provided catalog that make use of a Query box will all apply the Query box filters to the initially fetched type of artefact. For example, if you have set a Custom List app to fetch Features, the filters will only apply to Features and not the other artefacts that can be fetched along with them (UserStories, Tasks, Milestones, Release, etc., etc.). This means that you can filter for Features that have UserStories in a particular iteration, but when the Custom List fetches those Features, it will also display all the other UserStories that the Feature has from all the other iterations that they might be in.

[bookmark: _Ref39049334][bookmark: _Toc39583179]In-Built Apps That Use a Query Box
The latest UI released early 2020 does not make use of the Query box in any of the in-built pages. The gradual replacement of all pages in the standard UI will mean that eventually the Query box will not appear in it at all. The alternative route is to use Shared Views and set up fixed filter configurations in the Advanced Filters for each View.
The App Catalog that is supplied with Rally still contains a number of apps built from the ExtJs technology and some of these have the Query box:
	Custom List
	Custom Board
	Portfolio Kanban

	Story Kanban
	Story Hierarchy
	Portfolio Hierarchy



Many Custom Apps available from GitHub repositories will still make use of Queries and are unlikely to be deprecated until the whole ExtJs technology is removed from the Rally product.
[bookmark: _Toc39583180]Queries to Check Data Integrity
[bookmark: _Toc39583181]Stories
	Unsized Stories
	((PlanEstimate = null) OR (PlanEstimate = 0))

	Scheduled Unsized Stories
	(((PlanEstimate = null) OR (PlanEstimate = 0)) AND (Iteration != null))

	Unsized Stories being worked on
	(((PlanEstimate = null) OR (PlanEstimate = 0)) AND (ScheduleState > Defined))

	Unsized Stories with tasks being worked on
	(((PlanEstimate = null) OR (PlanEstimate = 0)) AND (TaskStatus > Defined))

	No Description
	(Description = "")

	Not connected to Portfolio
	(PortfolioItem = null)

	Blocked Stories
	(Blocked = true)

	Stories with blocked tasks
	(TaskStatus IN "IN_PROGRESS_BLOCKED,COMPLETED_BLOCKED")

	Completed stories with tasks not finished
	((ScheduleState >= Completed) AND (TaskStatus < COMPLETED))

	Stories not accepted by end of Iteration
	((ScheduleState < Accepted) AND (Iteration.EndDate < today))

	Stories started but not yet accepted in the last two-week sprint
	((InProgressDate > today-14) AND (ScheduleState < Accepted))



[bookmark: _Toc39583182]Features
	Not connected up the hierarchy
	(Parent = null)

	No owner
	(Owner = null)

	Incorrect Start/End Dates
	((PlannedStartDate = null) OR (PlannedEndDate = null))

	No sizing
	(PreliminaryEstimate = null)

	Missing State
	(State = null)

	Stories in later iterations
	(LateChildCount > 0)

	No Stories defined
	(UserStories.ObjectID = null)

	Feature in initial state, but UserStories are being worked on
	((State = Propose) AND (UserStories.ScheduleState > Defined))

	Feature marked finished but Stories still being worked on
	((State >= Released) AND (UserStories.ScheduleState < Accepted))

	Stories not finished by end of scheduled Release
	((Release.ReleaseDate < today) AND (UserStories.ScheduleState < Accepted))
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