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Cirrus Technical Assessment Form:
Scottish Academic Access
Note: this form is for Scottish Academic Access applications only. Technical Assessment forms for other access routes can be found on the Cirrus website at http://www.cirrus.ac.uk/access



Instructions:

1. Complete Section 1 below as fully as possible. If you have any questions or require clarification, please contact the Cirrus helpdesk (support@cirrus.ac.uk)
2. Return the completed form (as a Word document) to the Cirrus helpdesk (support@cirrus.ac.uk).
3. The Cirrus CSE team will complete Section 2 and will contact you directly for more information if it is required. This may take up to 10 days from receipt of the completed form.
4. You will be notified by the Service Desk of the outcome of this application and, if successful, a project will be created for you and your users on the Cirrus service.
5. Typically, only one Scottish Academic Access Project will be funder per researcher.

Completion of this form implies permission for user details to be stored in the Cirrus and Research Councils’ databases and to be used for mailing, accounting, reporting and other administrative purposes. 

Section 1: Resources and Case for Support (To be completed by the applicant). 

1.  Project Information.

1.1.  Project Title: Longitudinal Analysis of URIs in HTML and PDF

1.2.  PI Name and Contact Details.

	Name:
	Henry S. Thompson

	Department:
	Informatics

	Institution:
	University of Edinburgh

	Position Held:
	Professor of Web Informatics

	Address:
	4.22 Informatics Forum; 10 Crichton Street; Edinburgh

	Postcode:
	EH8 9AB

	e-Mail:
	ht@inf.ed.ac.uk

	Telephone:
	+44 7866 471 388

	Nationality:
	UK



1.3.  Contact details for application (if different from PI above)

	Name:
	[bookmark: _GoBack]N/A

	Department:
	

	Institution:
	

	Position Held:
	

	Address:
	

	Postcode:
	

	e-Mail:
	

	Telephone:
	

	Nationality:
	



2.  Previous Use of HPC/Data Analytic Resources. 

2.1.  Which other HPC/Data Analytic services have you used?

Cirrus; Microsoft Azure

2.2.  If you have used other HPC/Data Analytic services, please provide a summary of the number of core hours used and the types of jobs run (codes, core counts, typical job lengths):

Cirrus:  Something like 50K core hours, typical job run 24 hours on 2 nodes, 36 cores each.  Mixture of Hadoop/Nutch web crawler and locally-produced PDF scraper code (shell scripts, Python) using gnu parallel, bash and poppler libraries.   Working with multi-TB Common Crawl datasets hosted on /beegfs.

Azure:  Several 1000 node hours on 4- and 6-node dedicated clusters, streaming large S3 data-sets through scripts and Python code using either Hadoop, Spark or gnu parallel.

3.  Cirrus Software and Support Requirements. 
3.1.  Summary of software requirements.

What are the main codes you will be using? Please provide links to codes/software where possible.

See 2.2 above.  Crawler is based on Nutch, locally patched and built, see /lustre/home/dc007/hst/src/nutch-cc.  For sample jobs (previous Cirrus scheduler version) see /lustre/home/dc007/hst/masterJob.sh and e.g. /lustre/home/dc007/hst/bin/bigpdf.sh and …/bin/doExtract.sh

	Software requirements (e.g. compilers, libraries, tools):

Linux, bash, Python, C,  gnu parallel, possibly Hadoop or Spark
3.2. Support Requirements
How do you plan to port and optimize your code on Cirrus (delete as appropriate)?

	Expertise in your group
	Yes

	Cirrus CSE Support
	No

	Other (please specify)
	




Please summarise any other support requirements for this project:

None
4.  Proposed Use of Cirrus Resources. 

4.1.  Compute resource specification

Total CPUh: 30,000

4.2. Disk space requirements. 
By default, projects are granted 250 GiB of disk space. If you require more than this you should specify this here and justify the space required in Section 5 (Case for Support) below.

Disk Space: 250GB is fine for home directories, but also will need up to 20TB, on /beegfs
5.  Case for Support
Please provide a brief summary (maximum 2 pages) stating why you are applying for Cirrus access. This should cover:
· Research problem being addressed
· Justification for the compute resources requested (how did you arrive at the total Core-h specified in 4.1 above)
· Justification of the disk space requested if more than 250 GiB (how did you arrive at the figures specified in 4.2 above)
5.1. Background
Empirical evidence of how use of the Web has changed in the past provides crucial input to decisions about its future. My work in this area to date has used both University proxy logs and the Common Crawl [1] dataset to track longitudinal usage patterns of certain classes of URIs in very large-scale samples (more than 1010 HTML pages from 2014–2019) [2] [3] [4].
Most recently I have been working to extend the existing studies from HTML pages to PDF pages.  Preliminary work by several UG4 and MSc students has suggested that there are significant differences in the characteristics of links in PDF pages as compared to those in HTML pages.   However, as it stands Common Crawl data is not altogether satisfactory for making this comparison, as it truncates PDF files at 1MB, rendering files larger than this uninterpretable (the PDF format places tables necessary for decoding at the end of a PDF file).  Just before the abrupt closure of Cirrus in April of 2020 I had completed a trial run of a process for re-crawling the URIs of all the truncated PDFs in one Common Crawl month with the size limit removed, thereby creating a much more satisfactory sample for study.
Between the lengthy closure of Cirrus thereafter, and the need to devote all my time to preparing course materials for online delivery in September, this work has not been taken forward.  As of this week I finally have time available to resume it, and three MSc students whose project [5] will, if this proposal is approved, be based on extending and exploiting this data.
5.2.  Goals
My published work in this area has looked at two aspects of URI use over time in HTML pages:  the shift from http: to https: and the spreading use of so-called persistent identifiers, Digital Object Identifiers (DOIs) in particular.  The research problem I’m applying for Cirrus access for is to produce comparable results for URI use in PDF pages.  Five sub-goals follow from this:
· Retrieve a further month or two of Common Crawl data
· Identify and re-fetch the PDFs therein that were truncated
· Extract and tabulate the URIs from the expanded PDF collections
· Analyse the http: vs. https: use in the extracted URIs
· Analyse the DOI usage in the extracted URIs
5.3. Methodology
I’m aiming to complete the additional downloads in time for the start of MSc project work in May.  Thereafter tasks will be divided among the MSc students, first to compare and as necessary improve URI extraction software (there are a number of open source PDF processors, but they all have bugs), then to explore different approaches to the two analysis tasks.
5.4.  Resource requirements
Disk space:  There is room on /beegfs for another month or two of Common Crawl.  I have requested agreement from the PIs of the existing projects using /beegfs for doing this, but if necessary will trade off space devoted to months of Common Crawl which don’t fit our needs to provide space for ones that do.
 Since the basic software for (re-)fetching and extracting PDFs from a Common Crawl has already been deployed on Cirrus nodes, no significant additional installations are required.
Downloading a month of Common Crawl has taken about 3,500 core-h in the past.  Locating and extracting all the PDFs from a month of common crawl needs about 1,000 core-h, re-fetching the truncated big ones about 3,600 core-h.   So the data preparation phase will take ~8,000 core-h per month, ideally therefore ~16,000 core-h.
Estimating the requirements for URI extraction and analysis phases is harder, not only because we don’t have as much experience with this, but I can estimate this at 2,000 core-h to extract links from a month.  Ignoring development time, that gives us 6,000 core-h for the one month we have already plus two new months.  Development will probably require at least the same amount again, and allowing another 2,000 core-h for analysis we get to 30,000 core-h in total:
Two new months of data preparation:	16,000
Development of best link extraction:	  6,000
Three months link extraction:	  6,000
Analysis:	  2,000
Total:	30,000 core-h
5.5.  References
Common Crawl (Homepage). http://commoncrawl.org, Retrieved: 18 February 2021.
Henry S. Thompson and Jian Tong. 2018. “Can Common Crawl reliably track persistent identifier (PID) use over time?” in WWW '18: Companion Proceedings of the The Web Conference 2018, 1749–1755, https://dl.acm.org/doi/10.1145/3184558.3191636.
Henry S. Thompson 2020. “Longitudinal evidence for changes in URI authoring practices: http: vs. https:” (in preparation),  http://www.ltg.ed.ac.uk/~ht/private/thom_draft.pdf.
Lukasz Domanski and Henry S. Thompson, 2020.  “Is Common Crawl a ‘good’ sample of the Web?” (in preparation), http://www.ltg.ed.ac.uk/~ht/private/dom_thom_draft.pdf.

6. Data Management and Transfer
This section asks some basic questions about the data generated on Cirrus by the proposed work. 

7.1 How many files are typically produced by each job?
Total number of files produced per month:  ~100,000, in a hierarchy with no more than ~1000 files at any leaf.  Per job anywhere from 1000 to 50,000.  Other than the initial download, which goes direct to /beegfs, a typical job will stage output on /dev/shm and tar up the results onto /beegfs.
7.2 How much data is read in by each job?
This varies hugely.  The initial download jobs take 1 line of input.  The extraction jobs will read the whole 50TB for a month.
7.3 How much data is produced by each job?
The initial download job for a month produces 50TB on average.  Subsequent processing adds perhaps 5—10% to that.
7.4 What percentage of the produced data do you expect to transfer off Cirrus?
 Small numbers of MB:  analysis outputs only.
7.5 How do you plan to transfer data off Cirrus?
scp to Informatics hosts, small size means no issue here.



Section 2: Technical Assessment (To be completed by CSE team). 

Date Received by CSE Service: [Enter received date]

	Do the applicants have the technical expertise required for the proposed work?
	Yes/No

	



	Is the software specified technically suitable for Cirrus?
	Yes/No

	



	Is the compute time requested reasonable and have the resources requested technically justified? Are the storage requests reasonable?
	Yes/No

	



	Is the data management and transfer plan reasonable and technically sound?
	Yes/No

	



Is the application, as outlined above, suitable for access to the Cirrus service? Yes / No

	Does the project require the technical capabilities of Cirrus?
Would a different computing resource be more appropriate?

	



Name:	[Enter name]
Position: [Enter job title]
Date: [Enter date completed]
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