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Abstract. This chapter gives a detailed description of the service frame-
work underlying all the example projects that form the foundation of this
book. It describes the different SIB libraries that we made available for
the course ”Process modeling in the natural sciences” to provide the func-
tionality that was required for the envisaged applications. The students
used these SIB libraries to realize their projects.
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1 Introduction and Overview

The domain-independent symbiosis of jABC [37] and jETI [27] introduced in the
previous chapter [24] becomes a scientific workflow design, management, and ex-
ecution system when it is enhanced by adequate domain-specific SIB libraries
for the workflow’s application domains. The jABC comes with a large collection
of SIBs for common, frequently needed, domain-independent workflow function-
ality. These Common SIBs [10] are useful also for working with scientific work-
flows, but not sufficient. The students’ projects in the scope of our course mostly
concerned workflows for specific bioinformatics and geo-visualization applica-
tions, and hence required additional domain-specific SIBs. This chapter gives an
overview of the services that we as the advisers of the course integrated into
the jABC framework and provided as SIBs. With the created SIB repository the
students were then able to model the SLGs that realize the workflow scenarios
they envisioned. Note that some students also integrated the required services
themselves, as described in their individual chapters.

Table 1 surveys the repository of SIBs made available for the course. It com-
prises existing SIB libraries from previous projects as well as new libraries that
have been implemented by us during the course. The table entries are the names
of the different SIB collections followed by a number in brackets that corresponds
to the number of SIBs contained in the respective library. In total, more than
275 SIBs were finally made available. As the different rows show, the repository
covers science-oriented bioinformatics and geoinformatics functionality, but also
a number of SIBs that provide additional, more general functionality that can
be useful in different domains. The columns of the table categorize the SIBs
according to the technologies used for the implementation of the underlying ser-
vices, which determines the way how the respective services are integrated into
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Table 1. Overview of the Course’s SIB Libraries

domain
remote services

jETI-based WSDL-based REST-based (46) API-based (161)
(7) (85)

bioinformatics (25)
pfam-sibs (6) forester-sibs (1)

ebi-sibs (18)

geoinformatics (93)
gmt-sibs (7) csiss-sibs (67) geoplugin-sibs (4)

gisgraphy-sibs (6)
lbm-sibs (9)

both (general) (160)

ftp-sibs (2)
common-sibs (119)
jeti-helper-sibs (9)
openoffice-sibs (21)
rest-sibs (5)
twitter-sibs (1)

qrcode-sibs (3)

the jABC framework to become SIBs. As can be seen from the columns, four
major kinds of services are used here:

– jETI-based remote services, which are especially suitable for integrating file-
based command line tools,

– WSDL-based web services, for which SIBs can easily be implemented making
use of client-side code generated from the WSDL documents,

– REST-based web services, for which SIBs can easily be implemented using
standard JRE functionality (java.net package), and

– different kinds of (Java) APIs, which can naturally be called from SIBs.

Some SIB library names appear in more than one column when the respective
SIB collections comprise services of different technologies. Details of what this
means for the respective integration processes are given in the previous chapter
of this volume [24], which introduces the principles of modeling and executing
scientific workflows in the jABC. The SIBs abstract from these implementation
details, so that in the following we focus only on their functionality when we
describe in more detail the SIB repository available for the course.

Section 2 describes the available bioinformatics-specific SIBs, Section 3 deals
with the geoinformatics-specific SIBs, and finally Section 4 presents the SIBs for
the other, more general services. Apart from the gmt-sibs, which are directly
generated from our jETI server on request, and the Common SIBs, which are
included in the jABC standard distribution, all SIBs listed here are available at
the web site of the jabc-sibs community project at https://projekte.itmc.

tu-dortmund.de/projects/jabc-sibs (registration required).

2 The Bioinformatics SIBs Collections

In this section we describe the SIBs for access to specific bioinformatics ser-
vices and libraries that were used in students’ projects. These libraries had been

https://projekte.itmc.tu-dortmund.de/projects/jabc-sibs
https://projekte.itmc.tu-dortmund.de/projects/jabc-sibs
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available in a smaller version already before the course and were used in previ-
ous projects. They were now extended on-demand according to the upcoming
requirements.

2.1 ebi-sibs Library (18): SIBs for EBI Web Services

Themainmission of theEuropeanBioinformatics Institute (EBI) is to build,main-
tain andprovide biological databases and information services.Via a steadily grow-
ing number of web and web service interfaces the EBI provides access to several of
its data resources (for instance theEMBLNucleotideDatabase,UniProt,Ensembl,
and IntAct), to a plethora of analysis tools, including the EMBOSS suite [32], and
specific tools for similarity searches,multiple alignment, structural analysis and for
exploring literature and ontologies [29,23,18].

For the students’ projects, we implemented SIBs for 18 of the EBI’s SOAP web
services, covering different bioinformatics areas. As there is no specific taxonomic
organization, we list them alphabetically:

– ArrayExpressExperiments searches the ArrayExpress database (a database
of functional genomics experiments) for experiments.

– ArrayExpressFiles searches ArrayExpress for files.
– ClustalW2Phylogeny creates neighbor-joining or UPGMA phylogenic trees

based on ClustalW sequence alignments.
– Emma computes a multiple sequence alignment using ClustalW.
– Garnier predicts secondary structures of proteins.
– Getorf finds and extracts open reading frames (ORFs).
– Makenucseq creates random nucleotide sequences.
– Makeprotseq creates random protein sequences.
– NCBIBlast searches sequence databases using the NCBI BLAST algorithm.
– Needle computes a Needleman-Wunsch global sequence alignment.
– Pepinfo plots amino acid properties.
– PsiSearch combines the Smith-Waterman search algorithm with the PSI

Blast profile construction strategy to find distantly related proteins.
– Scopparse generates a DCF file from raw SCOP files.
– Ssematch searches a DCF file for secondary structure matches.
– Transeq translates nucleotide sequence into the corresponding peptide se-

quences.
– WSDBFetch fetches database entries based on IDs or accession numbers.
– Water computes a Smith-Waterman local alignment.
– WUBlast searches sequence databases using the WU BLAST algorithm.

SIBs from the ebi-sibs library were used in the following student projects:
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– Protein classification workflow (Judith Reso) [30]
– Workflow for rapid metagenome analysis (Gunnar Schulze) [34]
– Workflow for phylogenetic tree construction (Monika Lis) [25]

Note that also Leif Blaese used EBI web services in his project ”Data mining
for unidentified protein sequences” [16], but accessed them by using a command
line client via the ExecuteCommand SIB from the Common SIBs library. While
this introduces undesirable platform dependency, it makes it possible to influ-
ence the order in which the numerous web service queries in this workflow are
submitted and the results collected (which is not possible with the predefined
ebi-sibs), possibly leading to a faster overall workflow execution time.

2.2 pfam-sibs Library (6): SIBs for Pfam Web Services

The Pfam protein families database [17] provides a number of REST-style web
services for data retrieval and database searches [11]. The following SIBs have
been implemented for use in a project on functional annotation of protein se-
quences:

– Accession2Id converts a Pfam accession number into a Pfam ID.
– Id2Accession converts a Pfam ID into a Pfam accession number.
– PfamAAnnotations retrieves the annotations from a Pfam-A family page.
– PfamAFamilyList retrieves a list of all Pfam-A families in the latest Pfam

release.
– ProteinSequenceData retrieves the protein sequence data from a Pfam-A

family page.
– SequenceSearch searches for Pfam domains matching the input protein se-

quence.

SIBs from the pfam-sibs library were used in the following student projects:

– Protein classification workflow (Judith Reso) [30]
– Workflow for rapid metagenome analysis (Gunnar Schulze) [34]

2.3 forester-sibs Library (1): SIBs for the Forester API

The forester libraries provide a rich collection of functionality for phylogenomics
and and evolutionary biology research [41]. They are, for instance, the basis for
the Archaeopteryx phylogenic tree viewer (formerly ATV [42]). The forester-sibs
use the Java library of the Archaeopteryx project to create graphical repre-
sentations (e.g. PNGs) from textual phylogenetic tree formats. While there is
potential for more, currently the forester-sibs library consists only of one SIB:

– TreeFile2GraphicsFile creates a graphics file from a phylogenetic tree file.

This SIB was used by Monika Lis in her project ”Workflow for phylogenetic tree
construction” [25] for the visualization of the created phylogenetic tree.
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3 The Geoinformatics SIBs Collections

In this section we describe the SIBs to access specific geoinformatics services
and libraries that were used in students’ projects. Only the lbm-sibs library had
been available before the course and used in previous projects. All the other
SIBs have come into being in the scope of our course.

3.1 gmt-sibs Library (7): SIBs for the Generic Mapping Tools
(GMT)

The Generic Mapping Tools (GMT) [40,39] are “an open source collection of 65
tools for manipulating geographic and Cartesian data sets (including filtering,
trend fitting, gridding, projecting, etc.) and producing Encapsulated PostScript
File (EPS) illustrations ranging from simple x-y plots via contour maps to ar-
tificially illuminated surfaces and 3-D perspective views”[39]. Being file-based
command line tools, they were most easily integrated into the jABC framework
using the jETI technology (cf. previous chapter).

We did not integrate the entire GMT with all possible arguments, but only
those that were required for the students’ projects. Concretely, the following
GMT-SIBs have been created (see [39] for comprehensive documentation):

– grd2xyz converts one or more 2D grid files to ASCII or binary format.
– grdclip clips the range of data values in a 2D grid file.
– ps2raster converts one or more postscript files to raster format.
– pscoast plots land masses, water masses, coastlines, borders and rivers of a

given region into a postscript file.
– psscale plots a grey scale or a color scale on a map in postscript format.
– pstext plots text on a map in postscript format.
– psxyz plots 3D lines, polygons and symbols in a postscript file.

SIBs from the gmt-sibs library were used in the following student projects:

– Location Analysis for Placing Artifical Reefs (Lasse Scheele) [33]
– Creation of Topographic Maps (Josephine Kind) [21]

With the jETI server up and running and the experiences with the GMT that
we have obtained during the project work, integrating more of these tools is now
a straightforward process and can be done on demand when the need arises in
the scope of future projects.

3.2 csiss-sibs Library (67): SIBs for the CSISS Web Services

The geospatial web services of the Center for Spatial Information Science and
Systems (CSISS) [3] “have been developed to provide geospatial processing and
analysis based on existing software or geosciences modules” [3]. Based on the
open source Geographic Resources Analysis Support System (GRASS) [8] and
some existing web services and geoscience analysis modules, the CSISS web ser-
vices provide functionality for working with raster, vector and satellite image
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data. The 67 SIBs implemented for this collection cover all six categories of ser-
vices (for more elaborate documentation please refer to the CSISS web site [3]):

1. Geospatial web services for satellite image processing (12):
– Raster EdgeDetection finds the edges in an image.
– Raster FFT processes the image based on the FFT algorithm.
– Raster FusionBrovey performs a Brovey transformation.
– Raster HIS2RGB transforms an HIS image to RGB color space.
– Raster IFFT transforms the output of Raster FFT into a normal image.
– Raster Mosaic mosaics adjacent images.
– Raster OIF calculates the optimal index factor.
– Raster PCA performs a principal components analysis (PCA).
– Raster RGB2HIS transforms and RGB image to HIS color space.
– Raster SupervisedClassifcationService can be used to reclassify

multispectral satellite data with supervised classification methods.
– Raster TasseledCap performs Tasseled Cap (Kauth Thomas) transfor-

mation.
– Raster UnsupervisedClassifcationService can be used to reclassify

multispectral satellite data with unsupervised classification methods.
2. Geospatial web services for raster map processing (28):

– Raster Aspect generates a raster map layer of aspect derivates.
– Raster BBoxClip clips a raster map by a bounding box.
– Raster Buffer creates buffer zones in a map.
– Raster ChangeColortable Copy, Raster ChangeColortable

Predefined and Raster ChangeColortable Userdefined change the
color table of an image by copying a table from another image, or by
using predefined or user-defined tables, respectively.

– Raster CreateContour produces a contour map.
– Raster GeoparameterCalculation extracts terrain parameters.
– Raster GreyScale converts the map to greyscale.
– Raster ImageAlgebra performs arithmetics on raster map layers.
– Raster LatLonBBoxClip clips a raster map by a bounding box.
– Raster MatrixFilter applies a matrix filter.
– Raster NDVI calculates the normalized differenced vegetation index.
– Raster PatchMultiBand mosaics RGB channels of adjacent images.
– Raster PatchSingleBand patches together adjacent map layers.
– Raster PolygonClip clips a raster map by a polygon.
– Raster Profile identifies raster map values on user-defined lines.
– Raster ProfileCurvature computes profile curvatures.
– Raster Rescale changes the image scale.
– Raster RGBcomposite combines RGB map layers into a color image.
– Raster RGBextract extracts the RGB components.
– Raster Slope computes slopes.
– Raster SurfaceGeneration creates a raster elevation map.
– Raster SurfaceInterpolation performs raster data interpolation.
– Raster TangentialCurvature computes tangential curvature.
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– Raster TopographicIndex creates a topographic index.
– Raster TopographicShading creates a shaded relief map.
– Raster Vectorization converts a raster map to vector format.

3. Geospatial web services for raster map statistics (6):

– Raster AreaStatistics creates a histogram of the training areas.
– Raster ClassificationStatistics calculates classification statistics

for the cells of the map.
– Raster CovarianceCorrelation gives a covariation/correlationmatrix.
– Raster DefinedIntervalStatistics, Raster EqualIntervalStatis-

tics and Raster ManualIntervalStatistics compute equal interval
classification statistics based on the specified interval size, class numbers
and class ranges, respectively.

4. Geospatial web services for vector map processing (15):

– Vector AttributeColumn prints the types and names of the attributes.
– Vector Buffer creates a buffer around selected features.
– Vector BuildPolylines builds polylines from lines or boundaries.
– Vector BuildTopology creates topologies.
– Vector CleanTopology automatically fixes vector topologies.
– Vector FeatureExtraction extracts vector objects for selected features.
– Vector FeatureSelection supports selection of features from a vector.
– Vector GML2SHP converts GML to shape file format.
– Vector Overlay overlay two vector maps.
– Vector Patch patches together several map layers.
– Vector QueryInformation reports basic information about the map.
– Vector Rasterization transforms a vector map layer to raster format.
– Vector SHP2GML converts shape files to GML format.
– Vector ShortestPath performs shortest-path analysis.
– Vector ValueExtraction extracts raster values.

5. Web services for hydrological analysis based on raster maps (5):

– Raster DrainageBasin computes drainage directions and watershed
basins.

– Raster FlowAccumulation computes flow accumulations.
– Raster FlowDirection computes flow direction.
– Raster StreamExtraction computes stream networks.
– Raster OpennessCalculation computes surface openness.

6. Web service for fire-spread simulation (1):

– Fire SpreadSimulation simulates the spread of wildfires.

SIBs from the csiss-sibs library were used in the following student projects:

– Web-based Map Generalization Tools Put to the Test (Henriette Sens) [35]
– CREADED:Coloured-ReliefApplication forDigitalElevationData (Franziska

Noack) [28]
– Location Analysis for Potential Areas for Wind Turbines (Tobias Respon-

deck) [31]
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3.3 geoplugin-sibs Library (4): SIBs for the Geoplugin Web Services

GeoPlugin [6] is a REST-style web service that provides operations to determine
the location of an IP address and retrieves additional information for a given
geolocation. The geoplugin-sibs library comprise four SIBs:

– Geolocation returns information (such as city, region, countryName, ...) for
a given IP address.

– Location returns the closest location (if possible) for a given latitude-
longitude pair.

– NearbyPlaces returns nearby places for a given latitude-longitude pair.
– Postalcode returns the postal code for a given latitude-longitude pair.

SIBs from the geoplugin-sibs library were used in the following student projects:

– Visualization of Data Transfer Paths (Christian Kuntzsch) [22]

3.4 gisgraphy-sibs Library (6): SIBs for the Gisgraphy Web Services

Gisgraphy introduces itself as “a free, open source framework that offers the
possibility to do geolocalisation and geocoding via Java APIs or REST webser-
vices” [4]. The gisgraphy-sibs cover all six web services that gisgraphy provides:

– AddressParser parses a text address and returns its components (street
name, house number, street type, etc.).

– Fulltext search does a fulltext search and returns all associated informa-
tion of the found item.

– Geocoding returns information (such as city, zipCode, country, ...) for a
given address with country code.

– Geolocalisation finds nearby places, streets, etc. of a given latitude-
longitude pair and a radius.

– Reverse geocoding returns street name and other information of a given
latitude-longitude pair.

– Street search returns information of a given street.

SIBs from the gisgraphy-sibs library were used in the following student project:

– GraffDok: A Graffiti Documentation Application (Robin Holler) [20]

3.5 lbm-sibs Library (9): SIBs for Location-Based Mapping Services

The lbm-sibs have originally been implemented for projects preceding our course,
but were updated to be useful again. Making use of different location-based map-
ping services (OpenStreetMap API [2], Google Maps API [7], InstaMapper [9]
and Wikipedia’s GeoNames database [5]), they comprise the following SIBs:

– AddWaypoint draws a waypoint for a given location into a map using the
OpenStreetMap API.
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– CenterMap centers the map around a given location using the OpenStreetMap
API.

– GetLocationFromGoogle retrieves a geoposition matching a given search
string using the Google Maps API.

– GetLocationFromInstaMapper gets the most recent geolocation for a given
device using InstaMapper GPS tracking.

– GetLocationFromGeonamesByPostalCode retrieves a list of geolocations for
a given postal code using the GeoNames database.

– GetLoactionsFromInstaMapper gets the last $amount geolocations for a
given device using InstaMapper GPS tracking.

– GetSurroundingLocationsFromGeonames gets a list of surrounding geolo-
cations for a given geolocations using the GeoNames database.

– SetZoomLevel sets a new zoom level for the given map using the Open-
StreetMap API.

– ShowOpenStreetMap initializes and opens a new map window with Open-
StreetMap’s rendered tiles.

While these SIBs had been used for tutorial exercises preceding the project
work, they have not appeared in any of the final projects. Instead, the students
used services with similar but more application-specific functionality, like the
latest functions provided the Google Maps API, or the geoplugin and gisgraphy
SIBs described above.

4 SIBs Collections for Other Functionality

In this section we describe the SIBs to access general, domain-independent ser-
vices and libraries that we prepared for the students’ projects. Although not all
these libraries were actually used in the projects, for instance when more suit-
able alternatives were finally found, these libraries provide useful functionality
and are likely to be used in other projects, so we include them here.

4.1 ftp-sibs Library (2): SIBs for FTP Operations

The ftp-sibs provide basic file transfer services:

– FtpDownload downloads a file from a remote FTP server.
– FtpUpload uploads a file to a remote FTP server.

In addition to the local and remote paths, user name and password must be
specified in order to establish the connection to the server. Note that no external
library was necessary for the implementation of these SIBs, the standard Java
libraries provide all required functionality.

SIBs from the ftp-sibs library were used in the following student projects:

– CREADED:Coloured-ReliefApplication forDigitalElevationData (Franziska
Noack) [28]

– Location Analysis for Potential Areas for Wind Turbines (Tobias Respon-
deck) [31]
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4.2 jeti-helper-sibs Library (9): SIBs for Working with jETI
Services

The jeti-helper-sibs come with the jETI plugin for the jABC framework. As
jETI works with a separate execution context, the so-called TransferHandler
that transparently manages the transfer of data between client and server(s), all
data that is to be transferred to/from a jETI service has to go via this context.
The jeti-helper-sibs provide different ways for preparing data to be used by jETI
services, and to process data that is returned from jETI service executions:

– ETIErrorSIB displays jETI error messages.
– ReadFile loads the specified file to the TransferHandler.
– ReadFromContext loads a file name from the context and loads the corre-

sponding file to the TransferHandler.
– ReadFromURL reads a file name from an URL and loads the corresponding

file to the TransferHandler.
– Viewer shows a file from the TransferHandler in a specified program.
– ViewerWin32 is the same as Viewer, but for Windows platforms.
– WriteFile writes a file from the TransferHandler to the specified file.
– WriteFileToURL writes a file from the TransferHandler to a specified URL.
– WriteFileToContext copies a file from the TransferHandler to the tempo-

rary directory and writes the file name into the jABC’s standard execution
context.

SIBs from the jeti-helper-sibs library were used in the following student projects,
which are exactly those that also used the jETI-based gmt-sibs library:

– Location Analysis for Placing Artifical Reefs (Lasse Scheele) [33]
– Creation of Topographic Maps (Josephine Kind) [21]

4.3 openoffice-sibs Library (21): SIBs for Accessing OpenOffice
Functionality

The openoffice-sibs have also been created in the scope of a previous project [10]
to make OpenOffice [1] functionality available for use within jABC workflows.
With these SIBs, it is possible to create basic OpenOffice documents (like simple
text files and spreadsheets), and to perform basic manipulation operations on
them. Some selected examples from this SIB collection are given in the following:

– CalculateColumnSum calculates the sum of a table column.
– CloseDocument closes the active document.
– InsertNewSheet inserted a new sheet (tab) into the spreadsheet container.
– InsertTable inserts a table into a text document.
– MoveCursor moves the cursor within the current text document
– NewDocument creates a new document or opens an existing one.
– PrintDocument prints the active document.
– ReplaceText replaces all occurrences of a specific text phrase in the the

document by another text.
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– SaveDocument saves the current document to a file.

– SetCellValue sets the value/formula/text of a specific cell in a spreadsheet.

– SetCursorProperties sets properties of the cursor (like, e.g., font and color)
in the text document.

– SetCurrentSheet activates a sheet in the spreadsheet container.

– WriteText writes a text to the active text document at the current cursor
position.

SIBs from the openoffice-sibs library had initially been used to generate report
files in the ”GraffDok” project of Robin Holler [20], which are assembled from the
textual and graphical data that is collected about the graffiti. They were however
later replaced by LaTeX commands (executed by the ExecuteCommand SIB),
simply because the use of LaTeX templates allowed for a better customization
of the document layout.

4.4 rest-sibs Library (5): SIBs for General REST Web Service
Access

Unlike some of the SIBs described above, which provide access to specific REST-
style web services (like, e.g., the pfam-sibs or the gisgraphy-sibs), the rest-sibs
are designed to act as generic REST service clients: they simply read the content
from a given URL. This way, they can be used to access arbitrary REST services.
As the concrete requirements of workflow and the service interfaces vary, we have
finally implemented different versions of REST-accessing SIBs:

– FetchDataURL2File fetches the data behind the given URL as it is and
writes it into a file.

– FetchImageURL2BufferedImage fetches the data behind the given URL, in-
terprets it as image and puts it into the ExecutionContext.

– FetchImageURL2File fetches the data behind the given URL, interprets it
as image and writes it into a file.

– FetchTextualURL fetches the data behind the given URL, interprets it as
text and puts in into the ExecutionContext.

– FetchTextualURL2File fetches the data behind the given URL, interprets
it as text and writes it into a file.

SIBs from the rest-sibs library were used in the following student projects:

– Visualization of Data Transfer Paths (Christian Kuntzsch) [22]

– Geocoder Accuracy Ranking (Daniel Teske) [38]

– CREADED:Coloured-ReliefApplication forDigitalElevationData (Franziska
Noack) [28]

– Location Analysis for Potential Areas for Wind Turbines (Tobias Respon-
deck) [31]

– Spotlocator - Guess where the Photo was taken! (Marcel Hibbe) [19]
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4.5 twitter-sibs Library (1): SIBs for Accessing Twitter

The twitter-sibs library currently contains only one SIB for sending (“tweeting”)
a message via Twitter [13]:

– TwitterText tweets a text message.

The SIB needs to be pointed to an existing Twitter account, which also has to
be set up for that functionality. The implementation has been done using the
Twitter4J-Library [14], an unofficial but convenient Java library for the original
Twitter API. The SIB was used in the ”Spotlocator” project of Marcel Hibbe[19].

4.6 qrcode-sibs Library (3): SIBs for Reading and Writing QR
Codes

Finally, we have provided the students with SIBs for reading and creating Quick
Response (QR) codes:

– CreateQRCode creates a QR code from the provided data.
– DecodeQRCodeFromBufferedImage decodes a QR code that is available as

buffered image.
– DecodeQRCodeFromURL decodes the QR code located at the given URL.

In the overview table, this SIB collection is classified both as REST-based
and as API-based implementation. This is because creating the QR codes is
done via the REST-based web service of the QR-Server API [12], while reading
the codes is done via the Java library ZXing [15]. Note that the creation of QR
codes allows many configuration options, such as the color of the data squares,
the color of the background squares, the border width, and the size of the whole
QR code. Although developed according to some specific project ideas, this SIB
library has finally not been used in any of the projects.

5 Conclusion

More than 275 SIBs have finally been made available for the student projects.
We created around half of them during the course, to a large extent specifically
according to the upcoming requirements of the projects. A large part of them
was also used in the next editions of the course in the following years, where the
SIB libraries were again extended according to the concrete projects’ require-
ments. Although the technical details of individual tools, services and APIs are
sometimes challenging, this is generally a swift and easy business. As described
in [26], a single component or service does typically offer a number of function-
alities. In the servification process, the useful functionalities are identified (often
ad-hoc for the current use) and transformed into a SIB collection. Further func-
tionalities can be added later on, in a form of incremental formalization [36]
of the domain. In fact, several of the SIB libraries do still not yet cover the
full range of functionality provided by the underlying services, but it will be a
straightforward process to extend them accordingly if there is need in the future.
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