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1 Documentation 

The following documents of the exact issue shown form part of this document to the extent specified 

herein. In the event of conflict between the documents referenced herein and the present document, 

the terms of the Statement of Work shall be considered as superseding requirements. 

1.1 Applicable Documents List 
Table 1 Applicable Documents 

No Document Title Reference 

AD 01  ALMA Documentation Standards ALMA-80.02.00.00-003-G-STD 

AD 02  
ICT Guidelines for ALMA Development 

Projects and Studies 
COMP-70.05.00.00-0078-A-PRO 

AD 03  
ALMA Development Projects 

Implementation Plan 
ALMA-10.04.00.00-0025-A-PLA 

1.2 Reference Documents List 
Table 2 Reference Documents 

No Document Title Reference 

RD 01  
The Evolution of ALMA Proposal and 

Observation Preparation: Scientific, 

Technical and Managerial Case  

ESO-302199, Version 1 

RD 02  Alma Documentation Control Plan ALMA-80.02.00.00-011-B-PLA 

RD 03  
The Evolution of ALMA Proposal and 

Observation Preparation: Elaboration of 

Design Concepts 

ESO-433463, Version 1 

RD 04  The Scrum Guide https://www.scrumguides.org/docs/scrum

guide/v2016/2016-Scrum-Guide-US.pdf 

RD 05  

The Evolution of ALMA Proposal and 

Observation Preparation: Management and 

Development Plan 
ESO-335251, Version 1 

https://www.scrumguides.org/docs/scrumguide/v2016/2016-Scrum-Guide-
https://www.scrumguides.org/docs/scrumguide/v2016/2016-Scrum-Guide-
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2 Introduction 

The ALMA Observatory aims to make observing easy for end-users and to ensure that it is open to 

the entire astronomy community. One of the concrete ways in which this aim is delivered is through 

the ALMA Observing Tool (ALMA-OT) - the Observatory’s main user interface to the astronomy 

community for proposal and observing preparation.  

As is described in [RD 01] and [RD 03] the present ALMA-OT has now been in use for over 8 years 

and there are many reasons to significantly update it to deal with obsolescence concerns and in order 

to “future-proof” it for the next decade. A design for a proposed way forward is presented in [RD 

03]. This document sets out a management and delivery plan for a project that would deliver that 

design. 

2.1 Scope 
This document contains the proposal, including a management and development plan, for a new 

ALMA Development Project that would implement the new ALMA OT design as described in [RD 

03].   

2.2 Science Motivation 

Here we discuss the scientific benefits of transitioning from the current desktop-based Observing 

Tool to a web-based version. It should be noted though that as the goal of the development proposal 

will be to produce an OT that is initially functionally the same as the current version, it is not expected 

that there will be dramatic changes to the tool from a scientific perspective. Nevertheless, there will 

be a number of improvements that will help the scientist when using the OT. 

One of the biggest gains for scientists submitting proposals with a web-based OT will be that they 

no longer have to worry about their local installation of Java. This has been a problem since the very 

beginning of ALMA operations, a situation which is only getting worse with recent changes to Java. 

An indication of the extent of the Java-related issues is given by the large number of sections on the 

"troubleshooting" page in the Science Portal1 

The main issue is that the OT can only be guaranteed to work using a particular version of the official 

(i.e. Oracle) Java release. Users, on the other hand, often find themselves with either a different 

version and/or a different vendor i.e. OpenJDK, and therefore need to install the correct version. 

Changing their installation seems to be manageable for most of our users, but this is an annoying 

inconvenience, especially if some other version of Java is required to run some other important piece 

of software on the user's computer. In addition, not all users have the ability to change the Java 

installation on their computer and it also occasionally happens that a user's computer is too old to run 

the required version of Java. 

Trying to solve these problems costs the user valuable time and can be very frustrating, especially 

given the tendency of many users to begin their proposals rather near to the proposal deadline. More 

time is lost in contacting the ALMA Helpdesk to find a solution for the issues that are being 

encountered and this of course also takes up the time of ALMA staff whose job it is to solve these 

issues for the user. Observatory staff are in many cases also active ALMA users and the high load of 

user questions and problems close to the deadline makes it more difficult for them to be able to 

complete their proposals.  

 

 
1 https://almascience.eso.org/proposing/observing-tool/proposing/observing-tool 

https://almascience.eso.org/proposing/observing-tool/proposing/observing-tool
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The recommended OT installation method is Web Start, an automated "single-click" approach which 

also automatically updates itself. However, this can fail for often unknown reasons (a reinstall is 

sometimes necessary) and this and other problems have led the observatory to offer an alternative 

"tarball" installation which is generally more robust, but requires more work on the part of the user. 

Web Start has also been removed from Java 11 (which the OT will be moving to in late-2019/early-

2020) and users will have to get used to a new install method, likely to be based around the 

InstallAnywhere2 tool. This will also not have an automatic update method. Ensuring that users have 

the correct version of the OT will of course not be an issue at all in a web-based implementation and 

the need to install vanishes completely. 

Another aspect of Java that should not be forgotten is that Oracle releases updates four times a year, 

one of which falls during the main Call for Proposals in April. The ALMA observatory has no control 

over these updates which are offered to users automatically and which they can choose to install or 

not. If an installed update contains bugs, this could cause serious problems for aspects of the proposal 

including the ability to submit. Moving to a web-based system means that users and the observatory 

no longer have to worry about this. 

Moving on from the issues surrounding Java, perhaps the main aspect of the proposed evolution of 

the OT is that the bulk of the processing will take place on dedicated servers i.e. not on the user's 

machine. This has a number of advantages from a scientific perspective, mainly for complicated 

proposals which demand a lot of resources, both in terms of CPU and memory. These generally 

include proposals containing many Science Goals or with many sources per Science Goal, 

particularly when these are widely separated on the sky and require use of the OT's clustering 

algorithm. 

It is obvious that removing heavy-duty processing from the user's computer frees up more resources 

for other processing, including that of a scientific nature. However, a particular issue relates to the 

amount of memory required to run the OT. Firstly, a fundamental restriction of the OT in the last few 

years is that it can only run on 64-bit computers, the only reason being that the heap space allocated 

to the OT application is >1 GB in order to avoid problems with the OT freezing or taking a long time 

(>=1 hour) to process (validate and submit) complicated proposals. With a browser-based system, 

this restriction would no longer be necessary. 

Secondly, one reason for the requirement to maintain a tarball-based OT is that some users require 

even more memory than the tool is currently configured to use and only with the tarball version can 

the available memory be modified. At the same time, not all users necessarily have access to the 

amount of RAM required to handle the most memory-intensive proposals and one user in Cycle 7 

found it necessary to use 6 GB. Even if the required memory is available, the need to configure the 

OT in this way is a) an annoyance and b) takes up RAM away from other processes that must 

therefore do without. A web-based system would have none of these problems and the user can 

devote all their available CPU and memory to addressing scientific problems. 

The proposed OT upgrade will also allow us to retire old technologies and replace them with much 

more capable ones that will provide more possibilities to the user. The most obvious example is the 

spatial visual editor which is currently based on the jSky tool. This has not been maintained for many 

years and where changes for the OT have been needed, our developers have had to edit the source 

code themselves. The jSky libraries will be replaced by Aladin Lite, a lightweight version of the 

Aladin Sky Atlas which is written and actively maintained by CDS. It is VO-compatible and much 

more capable than jSky. 

 

 
2 https://www.flexerasoftware.com/install/products/installanywhere.html 

https://www.flexerasoftware.com/install/products/installanywhere.html
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Improvements to the spectral visual editor will become much easier in the new OT. This editor is 

currently implemented using custom-written Java code, but will be replaced using the modern 

JavaScript graphic library D3 (Data-Driven Documents).3 

3 Stakeholders 

Table 3 Stakeholders 

Name Affiliation Role(s) 

Andreas Kaufer ESO ESO internal approval authority 

Ciska Kemper ESO EU science responsible for development projects; 

ESAC/ASAC interface 

Erich Schmid ESO ESO project coordinator 

John Carpenter JAO Scientific approval and recommendation; ALMA science 

responsible for development projects 

Leonardo Testi ESO EU responsible for development projects, AMT interface 

NN (Nick Whyborn 

successor) 

JAO Technical and system engineering approval; responsible for 

reviews and acceptance. 

Johannes 

Schimpelsberger 

ESO Contracts and procurement officer 

Sean Dougherty JAO Recommend and submit project proposal to ALMA Board. 

Liz Humphreys JAO Head of Department of Science Operations 

Maurizio Chavan ESO Member and representative of the ICT Technical Advisory 

Group (TAG). The TAG will be responsible to assess the 

technical and operational impact, reaching out to other 

groups as needed. 

 
3 Much of the current code written for the graphical UIs of the OT was created from scratch by the project as 

no suitable libraries existed. It is low level code that is no longer straightforward to maintain or extend. The 

complexity of this code has only increased over time as the features offered by the OT have been extended. 
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4 Overview 

4.1 Key Roles 
Table 4 Key Project Roles 

Name Affiliation Role(s) FTE In Kind? 

Mark Nicol UKATC Project lead / architect  0.3 N 

Pamela Klaassen UKATC Project scientist/Product Owner4 0.4 N 

NN UKATC Project Manager 0.2 N 

NN UKATC Developer/Scrum Master 1.0 N 

NN UKATC Developer 1.0 N 

Lidia Dominguez ESO Test planning and coordination 0.1 Y 

NN ESO Tester 1.05 N 

Andy Biggs ESO Subsystem scientist, validation <0.1 Y 

? ? Documentation author ? ? 

Craige Bevil UKATC Existing OT Developer 0.1 Y 

 

Note: Several roles are still to be confirmed. The collaborating institutions involved will be the UK 

Astronomy Technology Centre (UKATC) in Edinburgh, and European Southern Observatory (ESO) in 

Garching. 

4.2 Timescales and Estimated Cost 
The aim is to deliver a commissioned version of the new OT in time for the Cycle 11 Call for 

Proposals. We assume this will begin in March 2023. For the development project we propose a 3-

year timescale, beginning mid-2020, with delivery of a commissioned, validated and user-tested OT 

in time for the Cycle 11 Call. 

In order to facilitate the transition from the existing ALMA OT to the new OT we request that there 

should be no new features or improvements introduced for a potential Cycle 10 supplemental call in 

 
4 The Project Scientist would be the de facto Principal Investigator for the project. 

 
5 It is currently planned to have a FTE tester available by Oct 2020. Preparation work can be started earlier using existing 

small amounts of the time of existing ALMA testers. The 1.0 FTE available for the full length of the project, and could be 

useful to help with testing and address any issues found in early operations. 
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late 2022, as those would need to be developed concurrently for the old and new OT. This means 

that the old OT will effectively be frozen at its Cycle 10 capabilities. Urgent bug fixes will of course 

be an exception and will be made as required. Any specific Cycle 11 features will only be developed 

in the new OT. These features should be limited to the absolutely necessary and must not require 

significant structural or architectural changes to the OT. 

The remaining months of the project would allow for feedback from the Call to be absorbed and 

responded to. 

Appendix A sets out an estimated cost breakdown by work-package. The total amounts to 127.5 

FTE-months, which equates to 10.63 FTE-years, i.e. approximately 3.5 FTEs per year.  However, 

this estimate provides no working margin or post-delivery support. We propose making the core team 

of developers/scrum master and tester full time roles, raising the total to approximately 3.8 FTEs per 

year.  This provides an extra 9.3 FTE-months (approximately 7%) as a working margin for the 

estimates made in Appendix A and also to provide a small level of short-term post-delivery support. 

(Note that after the project completion we assume that the present operational support funding of the 

ALMA software systems will continue, switching its support to the “new” OT). 

Full-time roles for developers and testers are also much more efficient, removing the overheads of 

task-switching. However, the possibility of two testers (each at 0.5 FTE) should also be considered 

as this provides for a wider experience, a sharing of knowledge learned and cover for vacations and 

other absences. 

This raises the total estimated cost over the 3-year period, including a working margin and an 

allowance for post-delivery support, to 162 FTE-months, or 13.5 FTE-years. 

An estimate of travel costs is also set out in Appendix A, amounting to €33,600 Euros over the 

proposed 3-year period. 

Other non-staff costs anticipated are the procurement of public-cloud compute resources in order to 

develop and test the option to deploy the new OT services in a public cloud, amounting to €3000. 

4.3 Assumptions 

A1. At present we assume that the existing interfaces from the OT to the rest of the ALMA 

software systems will remain as they are at present. A possible change in this area could be 

a transition from an XML based storage for projects. This is an identified risk. 

A2. We assume that we can effectively freeze the target for what the new OT delivers at launch 

as being functionally equivalent to the features of the existing OT used for Cycle 10 

(except for urgent bug fixes). New features for the OT developed during Cycle 11 will be 

reviewed and planned as additional development for the new OT, which will be carried out 

by the regular OT maintenance team within their regular allocation.    

A3. We assume that we have appropriately sought community input by calling the workshop in 

Garching in June 2018, keeping ESAC/ASAC in the loop and seeking their input, and 

involving ESAC in the final study review. 

A4. We assume that the completed study satisfies the Conceptual Design Phase (including a 

review CoDR), as well as the Preliminary Design Phase and the PDR required in [AD 03]. 

The project will therefore start with the Detailed (Critical) Design Phase and therefore the 

first deliverable will be the CDR (D1). 
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4.4 Deliverables 
Table 5 Project Deliverables 

Number Description When 

D1 Design ([RD 03]) and Plan Update – including Roadmap of feature delivery, 

as input to Critical Design Review. 

T0+6m 

D2 Deployment and Transition Plan T0+21m 

D3 Installation and deployment support documentation. T0+27m 

D4 Updated version of [RD03], renamed to “ALMA Observing Tool 

Architectural Design. 

T0+28m 

D5 Working Software comprising the new ALMA OT User Interface and client-

side, server-side services and utilities, deployment framework. 

T0+30m 

D6 Unit, feature and integration tests for the delivered software. T0+30m 

D7 Acceptance test report, including reports from user testing campaigns T0+31m 

D8 User and developer documentation for the software. T0+31m 

D9 Monthly progress reports (monthly) 

D10 User Review Report T0+35m 

D11 Closeout report.  T0+36m 

 

4.5 Milestones 
Table 6 Project Milestones 

Number Date Milestone Deliverables Payment 

Milestone? 

M1 T0 Kick-off meeting  Yes 

M2 T0+6m Critical Design Review and First Progress 

Review 

D1 Yes 

M3 T0+9m First User test for early feedback  No 

M4 T0+12m Second Progress Review  Yes 

M5 T0+18m Third Progress Review  Yes 

M6 T0+21m Delivery of Deployment and Transition Plan D2 No 

M7 T0+21m Second User test  No 

M8 T0+24m Fourth Progress Review  Yes 

M9 T0+27m Integration and Deployment test and review  D3 No 

M10 T0+30m Final Progress Review D4 - D6 Yes 

M11 T0+30m Integration and commissioning, final user 

test and validation 

 No 
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M12 T0+31m Readiness Review D7, D8 No 

M13 T0+33m Final Delivery to first use  Yes 

M14 T0+35m Review of first use D10 No 

M15 T0+36m Project Complete D11 Yes 

 
* As far as possible milestones are aligned to the proposed 3 month SAFe planning cycle for the project.  

5 Project Management and Control 

5.1 Project Reporting  
Progress Reports shall be provided as a part of the 3-monthly planning cycle6, summarizing the 

current status of the work in progress. This will be based on the features delivered against the 

roadmap established at project start. The report shall also include a finance report and updated risk 

register. Interim progress reports shall be provided on a monthly basis, giving brief status updates 

and highlighting any issues [D8]. 

The Progress Report produced on the 3-monthly cycle shall briefly describe the results achieved in 

this period and plans for the next period. It shall also give an account on problems detected at any 

level (i.e. technical, programmatic, finance) of the project during the reporting period(s) and identify 

the corrective actions.  

The report shall also contain the Action Item List (AIL) and the status of all Action Items which shall 

also be reviewed at each progress meeting.  

5.2 Progress Meetings and Reviews  
Major Progress Meetings shall be held either at Institute premises, at ALMA European premises, or 

by tele or video conference (to be agreed case-by-case) every six months, encompassing every second 

Progress Report as outlined above. These Major Progress Meetings shall also approve milestone 

payments. Short Interim Progress Meetings shall form part of the 3-monthly planning cycles. 

The purpose of the progress meetings is to review the progress of the work, to highlight and discuss 

detected and reported problems or concerns, and to determine corrective measures to be taken.  

5.3 Project Monitoring 
In addition to the regular progress meetings dashboards shall be provided in the JIRA projects that 

allow the project team and stakeholders to see the progress of features and stories at any time. Short 

JIRA reports at the conclusion of each iteration and each planning period can be produced and used 

in the progress reports. 

5.4 Risk Management 
Risks shall be recorded and reviewed at each 3-monthly planning meeting. The status of each risk 

shall be updated at these meetings. The risks shall also be reported at the Progress Meetings. 

 
6 The planning model for the project is based on a typical Scaled Agile Framework (SAFe) pattern, with a 12 

week/3month planning cycle split up into 2 week iterations.  
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6 Development Process 

It is intended to run the project using a Scrum based agile development process. The Scaled Agile 

Framework (SAFe)7 selected as a guidance framework is one that has been successfully applied 

elsewhere. The approach will be generally based on the principles of Scrum [Schwaber and 

Sutherland, RD 04], though it should be recognised that the likely small team size, probable 

distribution over two sites and some specific constraints of the project (outlined below) will mean 

some customisation of the ideal Scrum approach.  

While the requirements are generally well understood the other aspects of an agile approach 

(continuous integration, continuous deployment of working software, close interaction with the 

customer proxy, and responding to changes other than requirements) are considered very 

advantageous for this project. The design solution outlined in [RD 03] is a relatively new approach 

for this domain, making continuous integration and a continuously working software very valuable, 

and there will be further changes coming from the outside as a result of continuing ALMA 

developments. 

6.1 Key Roles 
The standard (Scrum) approach to agile development identifies a number of key roles in its make-

up. These roles are: 

● Product Owner: The Product Owner (PO) is responsible for maximizing the “value” of 

the product by ensuring that the features developed by the Development Team are suitably 

described, prioritised and meet the needs of the users. In broad terms this is the equivalent 

of the present ALMA ICT sub-system scientist role. 

● Scrum Master: The Scrum Master (SM) acts as a facilitator for the team to ensure that it 

follows the defined agile processes. This also means that he or she helps to continuously 

improve these processes and form the main interface to the world outside the project. In 

this context this will mean the SM will coordinate the development process interactions 

between this project and the continuing ALMA ICT development work. 

● Development Team: The rest of the agile team is made up of a cross-functional 

development team. In this context “cross-functional” means that the team can cover each of 

the areas necessary, detailed-design, coding, database development and testing.  

Not directly described in these roles, but also of importance is a system architect. In a system of 

significant size or complexity an architect is necessary to maintain a consistency of vision and 

solution as the system is developed. Although the ALMA OT is not a large system, it is moderately 

complex and must also fit within an existing moderately large and evolving system.  

Particularly for the latter reason an Architect role is also suggested. The Architect will work closely 

with the Technical Advisory Group (TAG) through our nominated point of contact. Maurizio 

Chavan, to ensure alignment of the choices made with the rest of ALMA. 

Also not included in Scrum, but necessary for a successful project is a Project Manager whose role 

is to: 

● monitor progress against milestones; 

● monitor spending against the overall budgets; 

● report on progress and finance to stakeholders and to internal UKATC management; 

● maintain and manage the risk register 

 
7 See https://www.scaledagileframework.com/ 
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6.2 Team Composition 
Team Size: In an ideal Scrum development the team size is from 5-11 individuals (including the 

Product Owner and Scrum Master), each engaged full time. The reasoning for this is well described 

in Scrum literature, however, the size of this project (see Appendix A) makes even the minimum 

team size of 5 barely achievable.  Furthermore, given the largely known requirements and the small 

team size some of the guidelines for the resources required for the Scrum Master (SM) and Product 

Owner roles can be relaxed. Once a good process is in place then the anticipation is that the SM role 

can be a light one and more of that person’s effort can be devoted to other activities, though more 

SM work will be required around the times of specific test campaigns and during commissioning and 

final deployment. The normal PO role of feature elaboration and prioritisation can be similarly light, 

as the requirements are well known. However, the validation role of the PO should remain quite high.  

We propose a Scrum team size of 3.4 FTE (per year), with approximately a further 0.4 FTE dedicated 

to architecture support and project management, totalling 3.8 FTE/year. The FTEs would be allocated 

as: 

● 0.4 FTE Product Owner 

● 0.2 FTE Scrum Master (shared with development) 

● 1.8 FTE Code developers 

● 1.0 FTE Tester  

● 0.17 FTE Architect (part-time member of team) 

● 0.2 FTE Project Manager 

 

Team Location: Again, in a normal Scrum approach the team would be co-located. Here we propose 

some distribution to include ESO team members. The PO, SM and code development will take place 

at the UK Astronomy Technology Centre (UKATC) in Edinburgh. However, we believe that 

integration of this project with the existing ALMA ICT test team is very important. Therefore, we 

intend that the testing effort of 1.0 FTE is located within the ALMA ICT test team at ESO, Garching.  

This geographical distribution should not cause a major handicap as the UKATC team is already well 

integrated with the ESO team, the time-zone difference is negligibly small and modern video-

conferencing and collaboration tools (see below) are very powerful. This provision of a testing 

resource at ESO has been discussed with the EU Computing Manager and seems possible. 

6.3 Development and Planning 
In the usual agile approach development will take place with team sprints (or iterations). These 

sprints will be of duration 2-4 weeks. The exact duration will be determined as part of project start-

up by discussion within the Scrum team and in consultation with ESO.  

● At the beginning of each sprint the team will plan the tasks (user stories) to be undertaken 

in that sprint.  

● During the sprint the team will hold regular stand-up meetings on a cadence decided by the 

team, probably daily.  

● At the end of the sprint there will be a review of the sprint, and a retrospective with the aim 

of improving the team performance and/or dynamics. 

The user-stories planned for each sprint will be derived from a Product Backlog of items prepared 

and prioritised in advance. Each item in the Product Backlog should reflect a key feature of the 

ALMA OT or an enabling item. Each Product Backlog item will result in one or more user stories. 
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The Product Backlog items are derived from a longer-term planning roadmap, that has the ultimate 

aim of delivering the complete project. The Product Backlog is owned and maintained by the PO, 

though any team member may enter items into it. 

The overall roadmap will be based around the milestones set out in section 2.5 and will inform regular 

planning meetings held every 3 months that will determine the key goals of the sprints during the 

next 3 months. These planning meetings will involve the team, the sub-system scientist for the current 

ALMA OT, an ESO ALMA ICT representative and at least one key representative from the wider 

ALMA ICT, to ensure good communication and close alignment with the continued development of 

the whole ALMA software system. 

Note: The various meetings of a full Scrum process can add significantly to the overhead of a 

development team. Given the small team size, the well-known goals and close-working of the team 

in normal practice the team should aim to reduce the number and length of these meetings, whilst 

retaining the coherence and quality of the development work. The SM and PO should play key roles 

in this. 

6.4 Tracking Development 
Development will be tracked using backlog items stored in a JIRA system. The existing ALMA JIRA 

system will be used, with a separate project setup. ALMA ICT Management has agreed to this. 

6.5 Licensing and Revision Control 
The code will be developed using an LGPL or LGPL-compatible license, for compatibility with the 

existing ALMA codebase, agreed with ESO. 

For ease of eventual integration into the wider ALMA system, and for smooth integration with the 

ALMA JIRA system, the existing ALMA Bitbucket repository for revision control will be used. A 

repository that is separate from the main ALMA software repository will be created to avoid 

unnecessary cloning. 

6.6 Testing and Verification 
As noted above, the project will be delivered using an agile Scrum approach, so the testing and 

verification will form a part of every iteration: stories will be delivered at the end of a sprint fully 

tested and verified. 

Every test developed will form a part of the code base and will be executed as a part of continuous 

integration and testing using the present ESO Jenkins-based infrastructure. As the number of 

implemented stories grows each will be regression tested continuously. The aim is that the system 

tests executed as part of continuous integration (and therefore on a regular basis) will utilise the test 

suites, projects and Selenium tests developed by the test team and Product Owner/subsystem scientist 

as in points 1-4 in section 5.7 below.  

6.7 User Testing and Validation 
The key main aim of the new Observing Tool is to reproduce, so far as is compatible with the change 

in technology, the functionality of the existing OT. Therefore, much of the testing will be based on 

trying to reproduce that functionality. A number of approaches will be taken: 

1. It is intended that the Product Owner, in conjunction with the existing Sub-system Scientist 

for the current ALMA OT, will create and maintain a suite of test ALMA projects, 

covering the major Observing Modes. A spreadsheet covering the modes and their major 
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features and constraints will form the basis of this. The full set of test projects can then be 

used as the basis for a suite of regression tests. 

2. Part of the regression testing will be to compare the results of using the test projects in the 

new OT against the results for the same projects in the old OT. 

3. Testing will be performed against the functionality described in the User Guide and 

Reference Manual of the existing OT. 

4. The current ALMA OT has a set of QFTest tests (GUI-testing) that will be ported to 

Selenium (the tool used for current web-applications) to exercise the new OT. 

5. There will be a limited User Test (M3) early in development with the aim of getting early 

feedback on the general approach and appearance of the new OT. 

6. There will be a wider and larger User Test (M7) approximately one year before the 

intended final deployment. At this stage it is anticipated that many features will be in place. 

This test is intended as the one to validate the user experience as well as many of the 

features. 

7. A final User Test (M11) will confirm that the tool is ready for use, and will validate any 

remaining features not in place at the last User Test (M7). 

8. There already exists a pool of user testers in the ARCs and European ARC-nodes that we 

intend to draw from for the testing. The pool may of course be extended to include new 

testers. 

6.8 Performance Testing 
The existing OT has annual load-testing performed on the server-side component. With the proposed 

move in this new approach of more processing onto the server-side, and with the distributed services 

planned, it is very important to consider load testing on these services. 

The present testing is performed using distributed, lightweight “bots” to exercise the server. We will 

use a similar approach, but with more sophisticated bots that impersonate users’ web-browsers. 

The stress testing will be included as part of the continuous regression tests on a limited scale, and 

will be scaled up for the user tests proposed at T0+10m and T0+22m, and at other times if considered 

advisable - especially if any of these tests indicate potential concerns. There will be a major stress 

test before deployment. 

As much as possible, the testing and load-testing of the distributed services will utilise existing 

compute resource available at the UKATC and/or ESO without additional cost. However, a 

deployment option under consideration is to deploy web-service in a public cloud, to allow for short-

term scaling up of the compute requirements when nearing a proposal deadline. Cloud deployment 

is an option that will allow this scaling without long-term commitment to compute resource. In order 

to demonstrate this option and to validate its use in an operational environment it will be necessary 

to procure some cloud compute resource for a limited period. The project team will also demonstrate 

that public cloud services used by the OT are accessible from all global locations, especially such 

places where access restrictions to US or European websites are in place. The cost of this is estimated 

in Appendix A. 

6.9 Synchronization with Existing Development 
An issue that must be tackled is that the existing OT desktop application is not expected to be frozen, 

at least for the first two years of this project. Although major development of this tool has slowed 

due to the completion of most of the major observatory functionality it is expected that continued 

improvements of the tool’s functionality will continue and that new requirements from evolving 
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operations continue to be added. Furthermore, there will be upgrades to other parts of the ALMA 

software system that may affect the OT. Thus, a mechanism to keep the new development efforts 

synchronized with these continuous changes is required. 

The absorption of these changes will be planned in during every 3-monthly planning cycle, by 

inserting a synchronization feature into the Product Backlog. One or more specific user-stories will 

then be created to merge the most recent changes into the new development. These stories can be as 

few or as many are necessary to absorb that quarter’s changes to the existing software base. The 

project team will be in regular contact with the ICT TAG to ensure that all relevant changes are taken 

into account. Regression tests will be written that can be executed with both the old and new OT to 

show that the new functionality replicates the old.  

6.10  Integration Plan 
What is described in [RD 03] is a design intended to keep as much as possible the interfaces to the 

rest of the existing ALMA software system unchanged, to prevent the need for major changes in the 

rest of the system. The prototyping carried out has already demonstrated that creating XML 

documents (comprising an ALMA Observing Project) that are identical to the existing ones is 

possible, and could therefore be stored in the ALMA Archive in the same way. 

Nonetheless it is essential to demonstrate integration of any new software sub-system with the rest 

of the ALMA software system. A plan for demonstrating this integration will be developed further 

during the development project, after more details have been established, and well in advance of 

project commissioning.  

The key integration steps anticipated are: 

1. Continued integration with the existing OT, by exchanging existing and newly created 

ALMA projects in both directions. 

a. This will be established as soon as the new OT is mature enough to create 

moderately complete projects; 

b. Establishing compatibility with the existing OT will provide confidence that the 

created projects will be compatible with the complete ALMA system. 

c. Projects can also be compared by a simple test to compare the ALMA documents. 

(Note: the old OT has a method to assert “equality” between XML documents 

encoded as a string whilst ignoring “immaterial” detail - the intent would be to use 

this). 

2. Integration with the software systems that use OT outputs directly. This will be built up in 

stages covering the following steps. The exact timescales will be detailed in the full plan: 

a. The Archive 

b. The proposal handling and review systems 

c. The long-term scheduler 

d. The on-line scheduler 

e. The control systems 

3. Full end to end test, of the kind presently in use prior to beginning each observing cycle. It 

is expected this would be carried out in the last 6 months before the first official release of 

the new software. 
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6.11 Deployment and Transition Plan 
The new OT design moves from the concept of a thick client/thin server to one of a thin 

client/distributed services. The change from a thin, Tomcat-based, server to a collection of interacting 

and distributed services will clearly affect the required observatory infrastructure and the work of the 

support teams. Detailed information on the requirements for this will need to be established well in 

advance of the first deployment, in time for the infrastructure to be put in place for the integration 

steps outlined in bullet 2 of section 6.10. This information will be provided in a Deployment and 

Transition Plan, to be developed during the project. 

Areas to be tackled in the plan include: 

● Overview of the deployment design; 

o This should include options for possible duplicate deployments at the ARCs if this 

is determined necessary to resolve risk R.3 relating to the load on the (single) 

central Archive in Santiago. 

● Number and type of services to deploy; 

● Required scaling options for each service; 

● Location of each service; 

● Compute resource required per service; 

● Timescale of deployment; 

● Testing of the deployment; 

o Including performance testing 

● Estimate of hardware costs; 

● Estimate of support costs. 

The Deployment and Transition Plan will also detail how the transition from using the existing OT 

to the new software will take place. This is important as while the new software is being prepared 

for a Cycle 11 Call for Proposals, and for several months after, observing for the previous Cycle 10 

will be continuing, and will be using the existing OT.   

Key areas in the transition plan will be: 

● Overlap of deployment for Cycle 11 call for proposals with the new software and the 

continuing Cycle 10 work; 

● How the Cycle10 Supplemental Call for Proposals, and the Cycle10 DDT proposals, will 

be handled (the present assumption is that these will continue with the frozen Cycle10 

software, based on the existing OT – see assumption A2); 

● How the successful Cycle 11 projects move into Phase 2; 

● Plans for continuing Cycle 11 observing Phase 2 work; 

● How the first overlap of Cycle 12 Call for proposals with the new tool and the Cycle 11 

phase 2 with the new tool will work; 

● Documentation and communication to the end-users. 

The Deployment and Transition Plan should be delivered at least 12 months before first deployment, 

and should be maintained after that. 

6.12  Communication Plan 
As far as practical all communication would be through already established channels. The OT 

Redevelopment Project would be part of the ALMA Integrated Computing Team and would report 
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progress as part of the existing ICT reporting structure. The Subsystem Scientist will be in regular 

contact with their peers and as part of the OT Working Group will be feeding regular updates to the 

various ALMA committees.  

As discussed Section 6.13 below throughout the project the Architect will maintain regular contact 

with the ALMA Technical Advisory Group (TAG) to approve the technical direction, and impact of 

throughout the lifetime of the project. 

The Project and Subsystem Scientists will be in regular contact with the users of the system 

throughout the development and during the final year of the project will be instrumental in ensuring 

that the user community are prepared for the changes. 

All changes and defects will be tracked on JIRA with tracking statistics forming part of the monthly 

and 3 monthly reporting. 

The Project Manager will be responsible for the overall governance of the project and tracking the 

overall progress towards delivery. They will keep the key stakeholders identified in Section 3 updated 

during the lifetime of the project. 

6.13 Impact on ALMA System 
As is noted in section 4.10 the design outlined in [RD 03] intends to keep the main interfaces to the 

rest of the ALMA Software system the same. The main areas of interaction with the rest of the system 

are: 

1. Use of Archive services to store and retrieve projects to/from the ALMA Archive, and for 

queries. The intent is to store in the same way as at present (though noting risk R.1), 

however, an update to the storage API to allow partial document updates may be useful and 

should be discussed. 

2. Use of the user database. The intent is to use the same service as is, however an update to 

make the service RESTful would be of benefit and again should be discussed. 

3. Use of ALMA Source Catalogue. This is accessed via a RESTful service. No identified 

need to request changes. 

4. Use of software libraries from other systems. These are all Java libraries and are currently 

collected for each OT deployment. There is no foreseen need to change this approach or 

any need to request changes. 

5. Provision of software libraries to be used by other systems. The design foresees continuing 

support for these libraries. 

6. Provision of the current ALMA Sensitivity Calculator web-service and application, which 

can also be used without internet connectivity. No changes are foreseen to this, unless by 

user request for unrelated requirements. 

7. The ability to export proposals in full at any stage to a human-readable format that can be 

used to review the proposal also without internet connectivity will remain in place. 

8. Structure of the shared data in the Observing Proposal and Project XML documents 

(including the Scheduling Block). The design intent is to match the content of these 

documents. This has been verified as possible by the prototyping carried out. (Again, 

noting the risk R.1). 
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For deployment there will be changes, and these may lead to the need for more compute resources, 

either actual hardware or by use of public cloud resources. The Development and Transition Plan 

outlined in section 6.11will identify and cost these, at least 12 months before delivery.  

We plan on making full use of the ALMA Technical Advisory Group (TAG) to approve the impact 

of the changes proposed, both in the lead-up to starting development and throughout the lifetime of 

the project. 
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Appendix A Cost Estimates 

Note that for confidentiality reasons the effort estimates in this document are limited to FTE counts 

only. A mapping of these figures to monetary values is provided in a separate document to the 

relevant ALMA and ESO bodies. 

Effort Estimate by WP 

Estimates are made in terms of FTE-months, i.e. 1 full-time employee working for a month, taking 

into account a pro-rata allowance for annual leave, public holidays and an average sickness absence. 

Table 7 Effort Estimates 

WBS Level 1 – Key 

Responsibilities 

WBS Level 2 FTE-months WBS Level 1 

totals, FTE-

months 

1.     Project 

Management 

Project Reporting, 

Budget authority, 

Cost and schedule 

Management, Risk 

Management, 

Contingency 

Planning,   Plan for 

post project review 

of success 

 Assumes a 3-year period at 0.2 

FTE/month 

7.2 7.2 

2.     Architecture 

System Definition, 

Architecture and  

high level design for 

the OT, Ongoing 

Functional and 

System design 

activities, 

Ensuring consistency 

with existing ALMA 

software. 

 Assumes a 3-year period at 0.17 

FTE/month. See Note 1. 

6 6 

3.     Scrum Master 

Developer and 

process support 

 Assumes a 3-year period at 0.2 

FTE/month. See note 2. 

7.2 7.2 

4.     Product 

Owner 

Stakeholder and 

Customer 

 Assumes a 3-year period at 0.4 

FTE/month 

14.4 14.4 
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representation, 

Management and 

tracking of feature 

delivery, Define 

validation criteria, 

Requirement 

refinement, Scope 

management, 

Quality Assurance as 

customer 

representative. 

5.     Development 

Team 

Prototype testing and 

usability sessions, 

Software detailed 

design, Software 

coding and Unit 

Testing 

   61.45 

5.1 Create required APIs into 

existing OT Code for RESTful 

services. 

4.6  

5.2 Extend Prototype to provide 

basic OT functionality for single 

user (i.e. development of the core of 

the new UI layer) 

4.6  

5.3 Front-end Uis for each of the 

current editors / views 

10  

5.4 Ensure OT Code is thread-safe 

and can run in a server based way - 

basic framework  for supporting 

multiple sessions 

5.75  

5.5 Develop Archive services and 

backing data store for project level 

coordination 

1.75  

5.6 Implement session level 

operations - read  / save / submit 

current project to archive 

1.5  

5.7 Implement container 

architecture for developing services 

2  

5.8 Implement basic services 

separate from OT (spectral line, 

catalog search) 

1.75  

5.9 Implement time /sensitivity 2.25  
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calculations as a separate service 

5.10 Implement SB Generation as a 

separate service 

2  

5.11 Divide remaining OT 

functionality along current OT 

controller responsibilities and 

develop services for each 

5.75  

5.12 Decommission existing OT 1.5  

5.13 Remove redundant code 1.5  

5.14 Improve Services and 

introduce scaling and workload 

management 

2.5  

5.15 Develop CI pipeline /runway 

for project (including acquiring 

necessary software tools) 

3.0  

5.16 Installation verification 2.25  

5.17 Installation management and 

coordination 

1.5  

5.18 Allowance to migrate “edge-

case” projects 

1.75  

5.19 Installation Planning for any 

hardware 

1.25  

5.20 Coordinate any Networking 

changes 

1.0  

5.21 Support Development 

environment 

2.25  

5.22 Update networking monitoring 1.0  

6.   Testing Feature 

verification, 

system and 

Integration test 

 WP 6 Total  31.25 

6.1 Define and write System and 

Acceptance tests 

5.75  
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plans and test 

schedule 

6.2 Module and Subsystem testing 8.5  

6.3 OT Application System Testing 8.5  

6.4 Core functionality Testing 8.5  

Total Estimated Cost   127.5 

Working Margin and 

post-delivery support 

 9.3  

Total Including 

Working Margin 

  136.8 

  

Note 1: This is an estimated average over 3 years. It is expected to be of order 0.3 FTE in year 1, but 

reduced to 0.1 in years 2 and 3. 

Note 2: This is an estimated average over the 3-year period. There will be a greater need at the 

beginning of the development, and at the end (during full integration, commissioning and 

deployment), and to support specific test campaigns during development. 
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Travel Costs 

It is assumed that as many regular planning and progress meetings as possible are held by video 

conference. Nonetheless it is understood that some level of face to face meetings is very beneficial. 

The following travel costs are anticipated: 

Table 8 Estimated Travel Costs 

Reason Destination Number of trips People/trip Estimated Cost 

(€) 

Kick off meeting 

and first planning 

ESO 1 4 4000 

Annual face to 

face progress 

meeting 

ESO 3 4 4000 

Integration 

meetings with rest 

of ALMA ICT to 

ensure 

consistency 

Unknown - 

Santiago likely 

2 2 10000 

First installation 

at Santiago for 

testing 

Santiago 1 2 5000 

Commissioning 

Installation 

Santiago 1 3 7500 

Contingency     3100 

Total    33,600 

 

Other non-staff 

Procurement of approximately 3 months of cloud-based hosting: €3000 (Estimate based on a setup 

allowing all of the services to be setup and scaled, with a load-balancing framework, using 2019 

Amazon EC2 costs)  
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Appendix B Risk Register 

Risk Register is scored on the basis of the probability of the risk occurring, from 1 (low) to 5 (high) 

multiplied by its impact (on cost and/or schedule) if it does occur, also from 1 (low) to 5 (high).  

Table 9 Risk Register 

Risk 

ID 

Description Probability 

(1-5) 

Impact 

(1-5) 

Probability* 

Impact 

Mitigation 

R.1.  There is a migration of 

the ALMA Archive 

away from using XML 

as the main storage for 

projects. 

3 3 9 The design of the new 

system includes a 

transform to/from the 

existing XML system.  

R.2.  Approach to server-side 

scaling is insufficient. 

4 4 16 Start testing this as soon 

as possible during 

development. Re-design 

might be necessary so 

potentially large impact. 

R.3.  Load on Santiago 

Archive proves too high. 

(With a web application 

there will be more 

frequent interactions 

with the archive, which 

will be a potential 

bottleneck) 

4 3 12 Some consideration of 

this has happened: 

possible approach is the 

use of staging stores, 

including possible 

distributed stores at 

ARCs and then to copy 

stored projects later. 

Only likely during stress 

of proposal submission 

period. Early testing of 

backup plan to verify it 

as feasible is required. 

R.4.  Stability of chosen 

front-end technology 

frameworks. 

3 3 9 Keeping track of 

changes, and sharing 

technology choices with 

the rest of the ALMA 

Software. The relatively 

short duration of the 

project also mitigates 

against too much 

external change. 

R.5.  Under-estimation of the 

difficulty in turning the 

monolithic OT desktop 

into a set of distributed 

services 

3 3 9 Prioritise work on this 

early in the schedule. 
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R.6.  Resourcing issues 

resulting from 

departures of FTEs 

and/or recruiting 

difficulties. 

3 3 9 Monitor and ensure 

knowledge is shared 

throughout the team. 

R.7.  Difficulties 

collaborating with 

Aladin Lite team at 

CDS. 

2 2 4 ALMA Archive team is 

also using Aladin Lite – 

liaise with Archive team 

to consider collaborative 

agreement/MOU with 

CDS. 

 

 

--- End of document --- 
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