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ABSTRACT

The Gemini Observatory HelpDesk was activated early in 2000 to aid in the rapid and accurate resolution of
queries concerning the Gemini telescopes and their capabilities. This system co-ordinates user support amongst
staff within the Observatory and at National Offices in each partner country. The HelpDesk is based on a
commercial product from Remedy Corporation that logs, tracks, forwards and escalates queries and self-generates a
knowledgebase of previously asked questions. Timestamping of these events in the life cycle of a request and
analysis of associated information provides valuable feedback on the static web content and performance of user
support.
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1. THE USER SUPPORT MODEL AND HELPDESK RATIONALE

The Gemini Observatory, comprising the two 8m telescopes on Mauna Kea, Hawaii and Cerro Pachon, Chile, is a
multi-national partnership involving the United States, United Kingdom, Canada, Chile, Australia, Brazil and
Argentina. Early in the project, each partner country established a National Gemini Office (NGO) to assist Gemini
Observatory staff in the development of the facility and support for the international user community. It was
recognised that whilst the NGOs would have valuable expertise in specific subject areas, few, if any, would have
adequate staffing to support all areas in depth and that the scientific staff at Gemini Observatory could easily be
overwhelmed by a large volume of queries. A distributed user support model was devised to address these issues.

The essence of the distributed support model is that there is a division of responsibilities between Gemini staff and
the National Office. The NGOs are responsible for pre- and post-observation (off-site) support and are the first
point of contact for all user requests, which can be distributed to a wider support network and escalated to other
National Offices or Gemini staff if necessary. Gemini is responsible for observation execution and on-site support
(e.g. via Contact Scientists) and provides a repository of expert knowledge.

The principal challenges to this support model are (i) ensuring open access and fairness to all potential users of
Gemini, (ii) efficient and reliable distribution of queries to designated responsible staff and responses to users, (iii)
providing accountability to multi-national funding authorities, (iv) training of Gemini and National Office staff, (v)
constraints of communications bandwidth between the seven partner countries across four continents and, last but
not least, (vi) how actually to implement the support model and maintain its infrastructure. These challenges, and
other considerations, resulted in the desirable features for any practical implementation that are shown in Figure 1.

Issues of distributed user support are relatively new to astronomy, albeit increasing in an era of major international
partnerships, but are common in the commercial arena. There electronic helpdesks, sometimes referred to as
knowledge databases, are relatively widespread and currently are undergoing major investment particularly in the
software and electronic hardware industries. The rationale is simple economics: helpdesks represent an
evolutionary advance from static web pages supported by call centre staff and the goal is to control and reduce the
number of queries per person by the timely discovery of an accurate solution. Helpdesks also provide valuable
management tools including the means to accurately and effectively log, track, forward and escalate queries and to
prevent any query from being lost or forgotten.

Most of the features listed in Figure 1 are available in many HelpDesk systems although not necessarily in any one
product. After assessment of several alternatives, Gemini Observatory selected a helpdesk system from Remedy
Corporation. The Remedy Action Request System is a very robust and flexible toolbox that can be customised to



suit individual purposes. Remedy are one of the leading helpdesk system providers, with a large share of the
commercial market, and their AR System is used for various tasks at other astronomical observatories including
ESO, STScI and  W. M. Keck , where it is used as a fault reporting system and logging tool.

At Gemini, the HelpDesk is a key component of the support provided to users and potential users of the telescopes.
Other elements include the ‘static’ web documents, a search engine and the knowledgebase (which is actually part
of the HelpDesk, see §3). The HelpDesk automatically provides feedback on the accuracy and utility of the web
information (see §4). In §2 we describe the organisation and operation of the HelpDesk.

2. HELPDESK STRUCTURE AND USE

The initial design of the HelpDesk was developed with the following requirements in mind:

1. Each partner country in the Gemini collaboration would initially be responsible for requests generated from
within their own country.

2. To assist in the routing of requests to appropriate support staff, each request would be categorised.
3. If the request could not be resolved by the initial support group then the request could be escalated to more

expert support staff.

The Gemini support team is a distributed group of personnel comprised of staff made up from each of the NGOs as
well as staff from the Gemini Observatory. National Office staff members are the first point of contact regarding a
query submitted to the HelpDesk. To facilitate easy access to the HelpDesk from around the world, web interfaces
were chosen for use by both requestors and support staff. The Remedy AR system does not integrate regular
searches of static web information and so a separate search engine (WebGlimpse) is used for that purpose.

The design of the HelpDesk suggested a categorisation of the queries into 3 broad subject areas: instrumentation,
telescope performance and capabilities, and proposal and observing process support. Within these broad areas,

1. User-friendly web interface for easy access from remote sites.
2. Filter and route queries to designated support individuals based on partner

country and subject e.g. ‘send all Multi-Object Spectrograph queries to
person X in country Y’.

3. Audit tracking and history to trace changes to database information and
identify the staff involved in responding to a specific question.

4. Accounting and analysis tools to assist management of user support and
generate usage reports, efficiency metrics etc. (e.g. “How many queries
have there been about GMOS gratings?”) as feedback for updating static
web information.

5. Integrate with the existing web-based documentation to complement the
primary information resource.

6. Distributed read and write access to database for support staff located at
Gemini Observatory, NGOs and, in some instances, more widely.

7. Experience-based learning so that resolved problems are stored in a
database and available to future queries.

8. Simultaneous access by multiple users: potentially a large number close to
proposal deadlines.

9. Scalable: it is difficult to predict the numbers of available support staff and
users.

10. Provide an intelligent language interface. Options include: natural language
queries ("What is the best GMOS grating for Ha?"),  expert or rule-based
systems that efficiently move through a stored set of rules, and fuzzy logic
that guesstimates a solution when no exact match can be found.

11. Multimedia capabilities: allow for the use of video files, sounds and pictures
to make complex issues clearer.

Figure 1: desirable features of the HelpDesk



specific sub-categories were defined, e.g. each instrument has its own sub-category. For each sub-category for each
country an individual, the “assignee”, is identified as being initially responsible for handling the request.

2.1 HelpDesk Tiers and Levels

The design of the HelpDesk requires three levels of support; see the schematic representation of the flow of a
request through the system in Figure 2. At the Tier 1 level, a request will be directed to the National Office of the
country of origin of the request. For international requests whose origin is outside the Gemini partnership, and
more generally,  the assignment is actually to the country that the requestor is most likely to apply to for observing
time. If the request cannot be resolved at this level, it is escalated to Tier 2. Here, the responsibility for requests
regarding a particular instrument falls on the National Office of the country that built that instrument or on the
Gemini staff for the telescope and observing sub-categories. If the request cannot be resolved at the Tier 2 level, it
is escalated to the Tier 3, the final level of support. Here, the responsibility to resolve a request resides with the
Gemini staff for all sub-categories. Figure 3 shows a summary of the sub-categories and HelpDesk responsibilities
at Tier-2.

The Remedy system itself comprises three levels. There is a client program with which the user
interacts with the system, the core AR server program and an external third party relational
database which stores the data. The Remedy ARWeb package was chosen as the interface for
users to access the system. This allows ready access to the system from any location for anyone
who has access to a relatively modern web browser, one that is capable of handling frames and
JavaScript (e.g. Netscape 4.51, Microsoft IE4.0, or more recent versions). To allow easier
navigation of the HelpDesk application a frames-based HTML interface was constructed for users
and support staff to interact with the system (see Figure 5). This interface provides links to
commonly used features such as submitting a request into the system, searching for a user’s
existing requests or querying the knowledgebase for solutions to previously submitted requests.
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Figure 2: schematic view of the routes a request may take through the HelpDesk



The AR server runs on a Sun Enterprise 250 server machine. This machine also hosts the Sybase database package
which is used as the backend of the system. Figure 4 shows how the system is organised. The hardware and
software of the HelpDesk are located at the Gemini Observatory Northern Operations Centre in Hilo, Hawaii and,
while there was some initial concern about adequate performance from the system from the far-spread partner
countries, no major performance problems have yet been identified.

2.2 The HelpDesk in Detail: Forms, Fields and Requests

A few key concepts are required to describe the Remedy system. These are forms, fields and requests. Forms collect
information. Each application in the Remedy system consists of at least one, but typically a number of, forms. Each
form consists of a number of various types of fields. Fields collect several types of information. Field types include
character, diary, numeric and selection fields. Menus can be attached to fields to assist users in choosing values for
a field or to restrict the data that may be entered. Initially each new form begins as a template consisting of a
number of core fields such as Request ID and Status and extra fields may be added. For the main HelpDesk form

Category       Sub-category               Assigned to

Instruments  NIRI                       US
                QUIRC/Hokupa’a             Gemini
                CIRPASS                    Gemini
                OSCIR                      Gemini
                GMOS                       UK
                Michelle                   UK
                Phoenix                    US
                T-ReCS                     US
                Altair                     Canada
                HROS                       UK
                GNIRS                      US
                Other instrumentation      Gemini

Telescope       WFS/guide stars            Gemini
                Acquisition                Gemini
                Calibration                Gemini
                Polarimetry                UK
                Adaptive Optics            Gemini
                Other capabilities         Gemini

Observing       PIT or Phase I             Gemini
                Observing Tool/Phase II    Gemini
                Observing modes            Gemini
                Astrometry                 UK
                Pipeline processing        Gemini
                Gemini IRAF                Gemini
                General IRAF               US
                Data format/distribution   Gemini
                Science archive            Gemini (pending)
                HelpDesk                   Gemini
                Web sites                  Gemini
                Gemini North visitors      Gemini
                Gemini South visitors      Gemini
                Gemini committees          Gemini
                Partner Country Support    Gemini
                Computers                  Gemini
                PR/outreach                Gemini
                Other                      Gemini

Figure 3: HelpDesk categories and Tier-2 assignments



we have added a number of fields including “sub-category”, “one-line summary” and “details”. Figure 5 shows the
modify view of the main HelpDesk form. This form is used by the support staff or the requestor to work on or
update the request after it has been submitted. In Figure 5 the One-line summary field is a typical character field,
Work Done is a diary field and the Status field is a selection field. Submitting a request into the system is achieved
by filling in all the required fields and any optional fields for one of these forms. Once this form has been
successfully submitted into the system it becomes a “request” and is stored in the database. Each request has a
unique identifier, the “Request ID” field, an integer-type field whose value increments with each new request
entered into the system. Much like a spreadsheet, each request occupies one row in a database table. The
information from each field occupies the columns of the database table.

The HelpDesk comprises several forms: a primary form and a number of supporting forms. The primary HelpDesk
form collects information about the submitter of the request, the category of the request and directs the request to
the appropriate support person. One of the supporting forms records information about the users of the system.
Another supporting form records a list of the HelpDesk sub-categories and who is responsible for responding to
these requests at the various levels of support. This can be thought of as a look-up table linking sub-categories and
support staff. Data from the supporting forms interact with requests in the primary form via the use of workflow.

2.3 The HelpDesk in Detail: Workflow

The use of workflow changes the static database requests into a flexible but robust tracking system. Workflow can
be thought of as a set of rules which when applied to the data are used to manipulate that data to achieve some
goal. There are three ways to implement workflow in the Remedy system, via the use of active links, filters and
escalations. The three types of workflow are triggered under different conditions but the actions they produce may
be similar. Typical workflow functions include the so-called “Set Fields”, “Push Fields”, “Run Process” and
“Notify” actions. These will now be described.

Figure 4: Components of the HelpDesk



A Set Fields action can change the value of a field to a different value. This new value may come from the same
form or may be read in from another form. As an example, when a user displays the form to submit a new request
an active link fires to set the login name, e-mail address and partner country using data from the user’s registration
information held in the “Requestor Information” form. The Push Fields action can push a value out from a request
to another form. An example is when a new knowledgebase entry is created. In this case, when the “Add to
knowledgebase” field in the HelpDesk form is set to “Yes”, a number of fields from the HelpDesk form, Sub-
Category, One line summary, Details, Solution Summary and Solution Details, are pushed out to the
knowledgebase form to create a new entry. The Run Process action can execute a command on the server outside
the system. As an example, a series of escalations fire each Saturday evening (local time) which run a script to
search the database for open requests and generates a report for each assignee about their open requests and e-
mails reminders out to them.  A Notify action may e-mail a user if some state transition has occurred. Notifications
are used extensively within the HelpDesk. For an example, when a request is initially submitted into the HelpDesk
the assignee of the request is notified via email about the new request.

Active links, filters and escalations get executed as a result of transactions with the database or at certain time
intervals. By adding a qualification statement, these firing conditions can be narrowed down even further. Active
links execute on the client and do not necessarily require access to the database. Filters execute on the server when

Figure 5: The “Modify view” of a HelpDesk form



transactions occur between the server and the database. Typical uses of filters include validating requests during
the submission of a new request or when an existing request is updated. Escalations also execute on the server at
certain times, either at set times or at set time intervals.

2.4 The Life Cycle of  a Request

An important feature in the design of the HelpDesk is the life cycle of the request. This is defined by the status
field of the primary form. This field must go through a number of states to complete the request. Changes in the
state or value of this field  are important triggers of workflow. Each change of state of the status field is also time
stamped allowing performance metrics to be calculated. Figure 6 shows the lifecycle of the request and the allowed
status transitions.

We have defined five states that a request must pass through. Initially a New request is Assigned to the relevant
support person. Once the request is worked upon the status changes to Work in Progress. At this stage the request
may be reassigned to different individuals to work on until the support staff believe that the request has been
successfully Resolved. If the requestor is not satisfied with the solution they may reopen the request or if they are
satisfied with the answer they may set the request to the Closed state. If no further action is taken by the requestor
within two weeks of the request being resolved the request is automatically closed.

We can now follow the path that an example request takes within the HelpDesk and see how workflow operates on
a request. Let’s say a registered user wants to submit a request into the HelpDesk. After logging into the system
and opening up a submit page, an active link fires and loads in the user’s login name, email address and partner
country into the request. The user then selects a Sub-Category and enters a One line summary and optionally some
more Details of the request. When the request is submitted to the server a filter runs on the new request to check
that all the required fields have been filled in. Another filter runs which uses the values of the Sub-Category and
Partner Country fields to read in the initial contact person for this request from the Sub-Category supporting form.
This person is placed in the Assignee field for this request and then emails them informing them that this new
request has been assigned to them. As well as assigning the request to a particular individual to work on, a number
of other individuals within that country’s support group may also be notified of the request.

Figure 6: Life cycle of a request



The Assignee of the request can then log into the system, bring up the request and commence work on it. Each
time work is performed on the request and modified in the database, a filter fires and the requestor is informed that
their request has been updated with Work Done. The requestor may thus check the status of their query. The
request may be worked on by the assigned individual until it is resolved in which case a filter fires to inform the
requestor that their request has been resolved. If they are satisfied with the answer to their question they may close
the request otherwise they may decide to reopen the request. If the Assignee cannot resolve this request it may be
reassigned to another member of that country’s support group or it may be escalated to the next level of support.

If a request has been escalated to the next level of support, a filter fires to reassign the request to the correct Tier 2
support person. At this level, support responsibilities for instruments fall on the support group from the country
that built the instrument. If any work is performed on the request at the higher levels of support all the relevant
support personnel at the lower levels are automatically kept informed of the progress of the request. The request
may be reassigned within the Tier 2 group, it may be resolved at this level or it may be escalated to the next level.
If a request has been escalated to the Tier 3 level, a filter fires to set the new Assignee to the correct Gemini staff
member. The request may be reassigned within the Tier 3 support group but it must be resolved at this level.
Again, each time work is performed on the request the requestor and the relevant support staff at the lower levels
are informed of it’s progress. Finally when the request has been resolved the requestor is given the option to close
or reopen the request depending on their satisfaction with the answer. Optionally a resolved or closed request may
have it’s solution entered into the knowledgebase.

3. THE KNOWLEDGEBASE

The knowledgebase represents a self-help database (e.g. see the main diagonal data flow in Figure 2). It’s purpose
is to provide a readily accessible repository of solutions to common requests and to try to reduce the number of
similar requests being submitted to the HelpDesk. The knowledgebase is the second stage in the user support
model. If an potential observer is unable to find the information they require on the static web pages, by browsing
or using the web search engine, they are encouraged to search the knowledgebase next in case the answer to their
question is already there. If they cannot find the solution then they are encouraged to submit a request into the
HelpDesk.

Entries in the knowledgebase are derived from existing HelpDesk requests. They are a subset of all HelpDesk
requests.   For each HelpDesk request the support staff have the option to recommend the solution to be added to
the knowledgebase. If accepted by the relevant Gemini staff a knowledgebase entry is created comprised of the Sub
Category, One line summary, Details, Solution Summary and Solution Details fields.

Currently a simple search engine is used with the knowledgebase. Users can either search the knowledgebase by
selecting a Sub-Category and/or by entering words in a keyword field. Figure 7 shows a screen capture of the
knowledgebase search form.

4. USER SUPPORT METRICS

For each request, the Remedy system timestamps status changes (see section 2.4) corresponding to the following
key events: submission of the request, assignment to the responsible individual, changes to the work-in-progress
log, resolution of the request and closure of the request. The system database records additional information
including user contact details, the assigned group (Gemini or National Office) and subject category. These data are
stored permanently in the database and represent a very valuable resource for assessing and improving the user
support. For example the number of requests on specific topics provides feedback on the content of the static web
pages and can be used to augment or clarify the extant material. The database can readily be queried to extract
other performance metrics including (a) overall load and balance (e.g. the number of requests received by each
support group per instrument or subject and per country of origin, or the number of requests escalated to Gemini
Observatory), (b) fairness (e.g. distribution of response times by country of origin and by instrument or subject).
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Figure 7: Knowledgebase search screen


