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Introduction Using the web service

The British Geological Survey (BGS) operates eight geomagnetic observatories Our geomagnetic data web service exposes a number of data products:
around the world. The data from these observatories are transmitted to Edinburgh, e Second-, minute- and hour-cadence data from the observatory vector and scalar
where they are processed and subjected to rigorous quality control procedures. The magnetometers.
data are then disseminated to the community over the internet via a number of
channels, including the Edinburgh INTERMAGNET Geomagnetic Information Node .

systems, the rate of change in each component, etc.

(GIN), and BGS's own public website. e
_ _ _ | e For each data product, we can access the raw variation data or the absolute data
Increasing demand for real-time or near-real-time observatory data means there is a (variation data with a baseline correction applied).

requirement for institutes to have a robust and scalable data-processing architecture

capable of delivering geomagnetic data products over the internet in a variety of Each data resource Is identified by and retrieved via a URL. The data may be
commonly-used formats. As a consequence, BGS has spent the past year retrieved by any software capable of making an HT TP request. This provides a very

developing a new web-service system for the processing and distribution of our simple interface to the data, accessible by a wide range of systems. The data can
geomagnetic observatory data. easily be made accessible to both observatory operations staff and public users

wherever there Is access to the internet.

e Derived quality control products, for example the comparison of two co-located

Why develop web-services? e e .

<« C | © geomag.nmh.ac.uk/geomagdata/vl/obsdatafeskl1fgdas{reportedyfminutefdataflstart=2011-01-01&end=2011-01-02&format=XML < e This screenshot shows an example of accessing the
| web-service using a browser. The data resource is

completely specified by the URL.

A web-service is simply a way for computers to communicate information to each e S —_— |
o C . C . <station ginCode/> « ler - Lerwick . . _reported - unedited . d_ata —_instrument samples e In fact, any software Ca.pable of maklng an HTTP
other over the internet. The communication is usually done using the HTTP protocol catation _snstroment_sampy® 296~ ESkCalomui RN | | T N e o e e
. <dataset_ comments/> « asc - Ascension Island adjustments applied systems ’ T ’
. . . . Jf. o P A 3{ s - . etc.
as used by web-browsers), and the information transmitted is usually in some well- ] D e - A | [ G A Dl el et i | _
J + p g | P p
s B s | 15| S5 B ETE i t d by scalar inst t e You can write your own software to access the data in
.f. d f i S| <station coordinates_geos jsco:Ji?n gafriag?an Observatory _Gﬂm‘dinﬂtes_ge‘?de’ﬁiﬂﬂlti"uuhwcomponen T S T real-time, using any programming language which has
SpeCI Ie Orm at, typlcal Iy XM L O ;_ <station name>Eskdalemmir</station name> | | an HTTP, client available - Java, JavaScript, Python, C...
g <station instrument sensorOrientation/> Magnetometer system Cadence - either second, Further options, including
To| ' ' f ' h §| <astasec_sourcesBritisn Geological Survey</| WO CUC | - |minute o hour o RN AR
Providing a web-service as the primary means of accessing observatory data, bot 8| <ecien cocmitnaten gmossricineisosenn PRI IO, o, esiciaeiianes (XL SEIES 200N
. . . . tation iagaCode>ESK</station iagaCode> overseas observatories the data
publicly and internally, brings a number of benefits: B[ <otation oooratnates_geodstiotongitaaesose| NSNS DRI |ues qucssriorongiiaaes | Pols - adice o cat o thagven
tation operatingInztituote name/>
E f ] I . t d I k h t U RL d th d t L zzzz::I_::z:::f;::ii Client software may request the data in any of a number of
® ase 0 access C Ien S nee On y nOW OW O aCCGSS a an parse e a a g s T formats, using the format URL query parameter. Currently
- - = - - <;ime—series cadence="PTIM" sanple-pericd="PT05"> Supported formats are:
received; they need know nothing of how the data is formatted and stored in the r=~:e-w~<i.XML-<pictured>asXMLisastandard i e
. <data-point ‘_‘”—=z__—_—..:_f i=—?4u = 749?.75" =45?F5 i="49557.??" :wm——=4-5s_d :=_44;> format, this allows interoperability with a wide range of
repOSItOry- <data-point time="2011-01-01T00:02:00.000Z" D="-3.488"™ H="17493.72" Z="4&370.05"™ F="48557.30" Fcomputed="489560.18" T="18.40"/> systems
<data-point time="2011-01-01T00:03:00.000Z" D="-3.488" 17493.72" Z="46370.05" F="49557.30" Fcomputed="49560.18" T="18.40"/> '
. i i ] ] i <data-point time="2011-01-01T00:04:00.000Z" D="-3,488" 7493.82" z="46370.05" F="49557.30" Fcomputed="49560.22" T="18.40"/> e JSON - used by browser-based plotting tools such as
e Reduction of code duplication: low-level data access code is isolated in the P idocee il o e e P ey e e SRS o B o fotand Google Charts
2 : . . . <data-point time="2011-01-01T00:07:00.000Z" D="-3,488" HE="17493.12" Z="46370.05" F="48557.10" Fcomputed="49553,97" T="18,40"/> e IAGA-2002 - common data format in the geomagnetism
Web'SerV|Ce SOftware R Cllent SOftware need nOt dupllcate thIS COde. ThIS Ieads tO <d2t2—§2:t £ime="2011-01-01T00:08:00.000Z" D="-3.487" H="17493.02" Z="46370.05" F="49557.00" Fcomputed="49559.94" T="18.40"/> community. Also easily parsed by MATLAB and R.
" " <data-point Cime="Z011-01-01T00:09:00.000Z2™ D="-3.487" H="17492.92" Z="46370.05™ F="48557.00" Fcomputed="49559.90" T="18.40"/>
faster and more rellable Cllent development. <data-point time="2011-01-01T00:10:00.000Z" D="-3.487" H="17492.92" Z="44370.05"™ F="49557.00"™ Fcomputed="49555.590" T="18.40"/> We plan to extend the Web Service to deliver data in Other
<data-point time="2011-01-01T00:11:00.000Z"™ D="-3.487" '17492 .82" Z="46370.05"™ F="49556.90" Fcomputed="4895595.87" T="18.40"/> Commonly-used data formatS, SUCh as WDC:7
i . . <data-point time="2011-01-01T00:12:00.000Z" D="-3.487" H="17492.72" Z="46370.05" F="49556.80" Fcomputed="49559.83" T="18.40"/> INTERMAGNET binary, and NetCDF.
* Increased resilience to change: since the low-level data access details are btk s ity e s rlanlos sl Iic) o o i ol e B el
. = 7 - int time="2011-01-01T00:15:00.000Z" D="-3.487" H="17492.42" Z="4§370.05" F="49556.80" Fcomputed="49559_.72" T="18._ 40"/
abstracted away by the web-service, changes to the data repository (location, e famies e e (b up sy e P e e e By
. . <data-point time="2011-01-01T00:17:00.000Z" D="-3.486" H="17492.42" Z="46370.05" F="49556.80" Fcomputed="49559.72" T="18.40"/>
Storage format, StrUCtU re) need Only be reﬂeCted IN a Slngle place — the Web' <data-point time="2011-01-01T00:18:00.000Z" D="-3.486" H="17492.32" Z="46370.05" F="49556.80" Fcomputed="49559.69" T="1g8.40"/>
. . . . <data-point time="2011-01-01T00:19:00.000Z" D="-3.487" H="17492.52" Z="46370.05" F="49556.80" Fcomputed="49559.76" T="18.40"/>
SerV|Ce — Whlle Cllents US|ng the data are unaﬁeCted_ <data-point time="2011-01-01T00:20:00.000Z" D="-3,487" 7492.72" Z="46370.05" F="49556.80" Fcomputed="43553,83" T="18.40"/>
<data-point time="2011-01-01T00:21:00.000Z" D="-3.487" H="17492.82" Z="46370.05" F="49556.90" Fcomputed="49559.87" T="18.40"/>
<data-point time="2011-01-01T00:22:00.000Z" D="-3.488" H="17493.02" Z="46369.95" F="49556.90" Fcomputed="49559.84" T="18.40"/>
* Increased security: client authentication and authorisation can be managed at a e e e
: . . " " : - g <data-point time="2011-01-01T00:25:00.000Z" D="-3.488" H="17493.42" Z="46369.95" F="49556.90" Fcomputed="49559.98" T="18.40"/>
single point, simplifying the protection of commercially sensitive data. = i e .

e Interoperability: the web-service can provide data in a number of standard

formats (e.g. XML, JSON), so it becomes much easier to integrate BGS Data analysis and QC software

geomagnetism data into existing software and systems.
We have already taken advantage of the ability to rapidly build and deploy

applications utilizing web-services by developing software to aid observatory

System architecture operations staff in data analysis and quality control.

The web-services | We developed this browser-based application using the JavaScript libraries jQuery
software was = Hiebresivice clens (for the user interface) and flot (for plotting).

d eve I O ped as a Browser MATLAB wget Anotherweb-senvice The HTTP headers generated by the web-service contain all

the information required for clients to safely cache the Date:21/06/2011 - Stage 3: Check second magnetograms Wh e n th e u Se r n aV| g ates betwee n

J b | response data. Cache-capable clients (such as web-
ava We - e THSuE BRI S S ! browsers) can issue a “conditional GET” request to check if

D Previous Date Minute Sazond Comparison Owverseas Long-term Other Resources Next I . .
HTTP caching their cached data are still fresh. The server will perform a ok |, Sattiems | et ]| froem on | PemEeety | e L2 T | —— th e d Iffe re nt d ata p rOd u CtS UsSI ng

Ml Declination ("East)

- *ﬁ( which may be deployed on the network hosting the web-

application, using ¢fzssek;sz%12;53:::xﬁ.vs;s;::a%;df:;?s;*;z::'ie"t’s = the buttons at the top of the
th e ReStI et Not only can clients cache responses from the web-service, zifé.f1'06'20” NatmnalGe?-rg:i::inz:,:;iérgai:’ e DaleulmbL;:: LL? Scree n - th e a p pl |Cat| On ma keS th e
_ ey
< includes any reverse-proxy/web-accelerator type caches sl l_‘ || MMTQ W”, w“.ly. '\L\'_ll‘ WW' .
Rest_lcelt iramework "% i Lk iy =% | gervice and plots the responses.
provides an : .

significantly speed up data access in certain scenarios.
fra mewo rk ] T h = e \J but any proxy server en-route may also safely cache the | ._wi .
‘. data, without risk of sending stale data to the client. This *"WUY Y ey le 1%" ., t e approprlate req UeStS to the we b_
’* L TR S RN
‘ *h\ I i ]}'k "fr‘-_l'[ i :i'lllf |
~ 9356.36 [

a1 an
'''''''

\ = Horizontal Intensity
9248.96 Lo :
i I 91:111 :: My Fm.luwm‘r L'\ pr ]\T"‘r\-'.f""'r- [ ; B h .
abstraction on to nternet | IV At PO S PO ecause the web-service
e NN A s Min: 8715.96
IR s A Range: 636.4

of the standard B <. | generates the data dynamically in

Ml Vertical Intensity (nT)

J2EE Servlet 2.5 s g bftWéfé; e ;{ Hw\j -+ [ onse to each requ est the

Max: 57179

56977.75

S peC|f| Cat| on : an d R e, The system is divided into two loosely coupled layers: s el B \j.fr”ﬁ\&hﬁ e ﬂ-«'ﬁ“”""mﬂ ﬁ)ﬂ_;\._‘n fr\:;fgL:E;zég Iate St d ata are a IWayS aval Ia b I e.

= Application layer - Application layer - consists of the following components: o : v

" 1 1 My Measured Total Field
: E E E  Processing, filtering and routing - includes a number 57791.97 ™ intensity (aT) .
e n a b eS th e ra pld : E Y :I] of stages of request handling, such as routing (based on L ) ) N\ Max: 57847 Th a n kS to th e Va rl O u S

; URL), extraction of query parameters, and 5761390 | AT N M A Min: 57500.8
d eve O m e nt Of . : i I i i requeSt i i 1 i 57614.87 [~ AW - o et I, ange: & - . .
p ] : Processing, filtering and routing request authentication and authorisation. 5?5;5.:3 ~ LA inD::a -z p e rfo rm a n C e O ptl m | S atl O n S ( S e e

R E S' 'fu I We b * Resource transformation - interfaces with the data
= : : ; : access layer to retrieve the data, before performing any ) Computed Total Field | . ” .
] : : l : : necessary transformations, such as applying a baseline 5”'1 i SySte M a rCh Ite CtU re ), th e tl me
: or transforming the raw data into one of the derived R“& Max: 57857.63 .
Se rVI CeS : : ResilllE Representation g : ﬁualitydcggfsl datat products (e.g. comparison of co- :_;L gﬁ;:g:?:gg;s ta ke n fro m m O u Se_cl | Ck to th e
d p p | I CatIO nsS. T h e transformation E (fi\“éll\_iﬁgg . I:z?)risentatioiy-s seer;ZI)i-zes the data resource into a byte 6; mrwa-ta :- . d ata be | N I Otted on-screen | S
t. b . : : stream of the requested data format, ready to be sent to - S g p
W - r'V| g ; ; ; the client in the response. | .

en Ire eD-Service § e - ? . Data access layer - handles the low level interface with the _6_55“ i J“W o 3.3 typlca”y IeSS than 1 Second, even

ru n S I n a Sta nd a rd ; D ................................................................................... ' : data repository (in this case a fi|esystem on the BGS 7.88 Range: 6.04 h d g I . d f d
§ Data access layer § Storage Area Network). 2 _

TO m Cat We b : 7 § - Dataset caching - finding, loading and parsing the data l”f B Temperature (*C) W e n ISp ayl n g a ay O SeCO n

- : : : ; files required to respond to a particular request is - -
. . : : Dataset caching : ‘ relatively time-consuming, so the data access layer o L Max: 14.8 Cad ence d ata Wlth numerous

a p pI |Cat| on : : : : makes use of an in-memory cache, which stores e - LU TTMT T T . Min: 14.5 i .

: i : : frequently accessed data to enable faster response i o tra N SfO 'm atl ons a p p I | ed
: : : times. The cache first checks that none of the relevant - — _ — = e "

CO ntal ner on a : : : data files have been modified since the data was s e = e "'“" = e e -

: 3 . GDAS data 5 5 cached; this ensures that stale data are never sent to the Date: 21-06-2011 Hour (UT) Day Number: 172
" I : : Datafile locator —>» : : :

1 format parser client. @ NERC 2011 | Webmaster

d ed ICated LI n UX i ? : : - Datafile locator - a single request may require data from -

I 5 i E ; a number of files (GDAS data is stored in one file per-
m aCh I n e . : i \— 5 E day-per-instrument), so the data file locator assembles

: the requested data from the filesystem, using the GDAS
N N N NN NNy ; data format parser to read the files.

A The web-service is currently not available publicly. We plan to make a subset of the
| e e e data products described above available to the geomagnetism community in the near

flesystom repositry s replaced by an relaional database or future via the BGS website. In addition, we will expand the range of formats in which

FTP server, then only code in the data access layer of the

Wab-senoe nead he afianged. the data may be accessed, to include WDC, INTERMAGNET CD-ROM binary (IAF),

Users of the data, and in fact the application layer of the web-

service itself, are insulated completely from the low-level C
details of the data repository. a n d N et D F

:II the network location or layout of the filesystem, or even if the

Filesystem
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