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Abstract

Cloud infrastructures for modelling activities such as data processing, performing environmental simulations, or con-
ducting model calibrations/optimizations provide acost effective alternativeto traditional high performance computing
approaches. Cloud-based modelling exampl es has emerged into the more formal notion: “Model asa Service” (MaaS).
This manual presents the Cloud Services Innovation Platform (CSIP) as a software framework offering MaaS. It de-
scribes both the CSIP infrastructure and software architecture that manages computational resources for typical mod-
elling tasks, and the use of CSIP's“Model Services API” for a modelling application.

This document specifiesthe structure, programming interface, and usage of model and data services as provided by the
Cloud Services Integration Platform (CSIP). A client can use those services to obtain data, such as soils, management,
and climate, or to execute simulation models by providing amodel parameterization and then retrieve the results. This
service specification is fully based on RESTful principles using JSON as payload for transferred data. The services
also contain support for service registration, lookup, and payload template specification.
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Preface
1. Naming

Throughout this manual the term 'CSIP refers to the Cloud Services Innovation Platform. This software originated as
the product of acollaboration project with the goal to explore the usability of cloud computing and related technologies
for service-oriented modeling and simulation. This manual will not reflect on cloud management aspects of CSIP, it
only refersto the model services software architecture.

2. License

CSIPisfree under the LGPL 2.1 License. The license is bundled with the distribution but can also be obtained from
https://www.gnu.org/licenses/ol d-licenses/Igpl-2.1.html directly.

3. Resources

All source code, examples and this documentation is available at http://csip.javaforge.com. The reader can aso find
active services for general use. Trackers are available at this site to manage bugs and feature requests.

The CSIP source can be checked out using the mercurial versioning system.
> hg clone http://javaforge. conl hg/csip-core

The repository contains afiler eadne. t xt describing the structure and the process of building your custom services
based on examples.

This project site allows also the creation of CSIP repositories once you become a member as a devel oper.

4. Acknowledgements

CSIP research and development is being funded under a cooperative agreement 68-7482-13-518 between the US-
DA-Natural Resources Conservation Service and the Department of Civil and Environmental Engineering at Colorado
State University.
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Chapter 1. Introduction

The use of cloud computing for scientific computing and environmental modeling has gained substantial traction in
recent years [Jha2011]. A cloud isalarge pool of available and easily accessible virtual resources such as hardware,
platforms, and software services. Such resources can be allocated and disposed in an ad-hoc manner. The dynamic
configurability of cloud resources to various requirements makes it attractive for scientists, research groups, organi-
zations, and agenciesto explore their potential for research projects and operational use.

Appealing cloud features include: (1) the absence of in-house maintenance and administration of such resources, (2)
the availability of a range of competing vendors offering different pricing models, (3) the flexibility in adjusting
applications or operating systems rapidly on a large scale, (4) secure access and data protection, (5) governing the
physical location of cloud-managed resources, and (6) guaranteed availability had to be addressed by commercial
cloud vendors to make it a viable option for operational use within the modeling community and not just academia.

The Cloud Services Innovation Platform (CSIP) project was established at Colorado State University (CSU) in col-
laboration with the USDA Natural Resources Conservation Service and Agricultural Research Service to explore the
prospect of service oriented cloud computing for MaaS and related data management. As a result of this research,
CSIP was devel oped as a scalable, modular, cost effective, and open deployment platform for simulation modelswhile
leveraging new and legacy research simulation models as cloud based web-services.

1.1. Model-as-a-Service (MaaS)

A Model as a Service (MaaS) [Zou2012] provides the capability to execute simulation models on demand as webser-
vices. MaaS solely focuses on the application aspect of amodel against data.

Model-as-a-Service has emerged as “a concept of being able to invoke re-usable, fine-grained software components
across a network” [Roman2009], [ Argent2004]. MaaS enables model service providersto lower the burden for model
users by supporting autonomic model parameterization and in the service within a scalable execution environment.
The MaaS concept has evolved as a merge of the Model Web and Software as a Service (SaaS), SaaS is defined as a
model of software deployment whereby aprovider licenses an application to customersfor use as a service on demand.
The Model Web is defined as an approach to manage models on the Web ([Roman2009]).

MaaS may harness the HTTP protocol as the interface to enable client/server communication. Data is exchanged as
structured text, e.g. XML or JSON- JavaScript Object Notation, in a specified syntax. Data may also be passed to the
service using file attachments in the model’ s native format.

There are two main usage patterns: (i) The model is pre-deployed, has a well-known service endpoint, and may be
supported by supplemental dataservices. Thisdeployment isquite common for operational modelsusedin aproduction
environment; (ii) themodel can be dynamically deployed from the client before execution. M odel service devel opment
for research purposes requires this behavior. Both approaches address different workflows, need for availability and
security. The model execution method may be specified in the service.

1.2. Cloud Services Integration Platform

The Cloud Services Innovation Platform (CSIP) provides a ssmple and open framework to implement MaaS ser-
vices. CSIP provides a software infrastructure for the development and deployment of modeling and data services
[David2014].

CSIP is based on RESTful web services. REST stands for Representational State Transfer. It is an architectural ap-
proach enabling software systemsto be built in where clients send requests to service end points[Fielding2002]. REST
isawidely used method to implement client/server webservices. REST allows building software applicationsin which
clients can make requests of services that are ssimple to use, easy to scale, and highly inter operable. REST requires
an HTTP library to be available for most operations. REST relates resources to uniform resource identifier (URIS)
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and the uniform interface. Different URIs support accessing different resources similar to typing URLs in browser to
access different website.

The CSIP REST-based Modeling and Data Services framework is an open source, production quality framework for
developing RESTful Servicesin Javathat isbuilt on top of JAX-RS APIs (JSR 311 & JSR 339 Reference Implemen-
tation) as provided by J2EE 6 and the OMS3 modeling framework API [David2002]. CSIP provides it's own API
that extends the JAX-RS toolkit with additional features and utilities tailored for simulation models and data sources.
CSIP also exposes various methods so that model developers may extend it to best suit their needs. Goals of the CSIP
project can be summarized as follows:

» Easy implementation of REST-based modelling and data service back-ends for rapid development of modeling
services.

* Standardized HTTP/JSON based protocol for client/server communication to support complex, large data structures
as input and output by simulation models.

 Support for short/long running models with synchronous and asynchronous service execution with logging and
archival of model input/output data to account for traceability and provenance.

» Ensemble execution of models and data services to speedup execution of models for parameter calibration and
model optimization.

» High scalability and flexibility of CSIP deployments that can adjust to various infrastructure settings. The CSIP
environment can be deployed on asingle computer or a cluster of hundreds or thousands of machines.

This manual is organized as follows. Chapter 2 introduces the use of CSIP Model Services from a client perspective.
The JSON protocol for model and data service interaction is introduced and examples are provided. Different usage
patterns for model service clients are explained, examples are given in different programming languages and environ-
ments. Chapter 3 discusses the development implementation of model and data services from a server perspective.
The efficient implementation of services using native bundling of modeling resources, scalability aspects, and others
isintroduced. Chapter 4 introduces various approaches for implementing, configuring, and deploying a scalable CSIP
architecture. Chapter 4 concludes with a detailed description of the server side API for CSIP.
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Chapter 2. ModelService - Client
RESTful API

The Model Services REST web service resembles the schema of Web Processing Services (WPS) developed by the
OpenGlIS Consortium [OGC2007]. However, CSIP simplifies data definitions, data descriptions, and meta-data to
allow easy use of the offered web services. The CSIPwebserviceinterface definesthree operationsthat can be requested
by a client and performed by a CSIP implementation.

1. Provide a list of available model and data services. This operation allows a client to request and receive back
service meta-data describing the abilities of the specific implementation. M etadata includes the names and general
descriptions of each of the processes offered by a CSIP instance. This operation also supports negotiation of the
specification version being used for client-server interactions.

2. Describe a specific operation in detail. This operation allows aclient to request and receive back detailed metadata
about specific model/data services including inputs required, their allowable formats, and the produced outputs.

3. Execute the model or data service. This operation allows a client to run a specified process implemented by CSIP,
using provided input parameter values and returning the outputs produced. Execution meta-data is returned to
provide delayed retrieval of model results, if the model executes over along period.

Thissection specifiesthe structure of the M odel Services, the (i) M odel Catalog service, the (i) M odel Parameter service,
and (iii) Model Execution service. The Figure below shows the purpose of the service callsin sequence.

Figure 2.1. Model Services Exploration and I nvocation Sequence
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Essential for application development is the knowledge of the Model Execution service. A client application invokes
M odel Execution services. The Model Calalog and Model Parameter Service are used to verify service availability and
input parameter requirements. They support exploration of services and service signatures "on-the-fly", the first two
steps in the diagram (GET/GET). Given this information a client request can easily be crafted and submitted for
execution.

2.1. ModelCatalog Service

The Model Catalog service supports entry level exploration of available model services. Service descriptions arelisted
as an array of JSON objects with sufficient metadata to call an individua service.

JSON (JavaScript Object Notation) isaweb focused dataformat. It isbased on asubset of the JavaScript Programming
Language, Standard ECMA-262 3rd Edition - December 1999. JSON is a text format that is completely language
independent but uses conventions familiar to programmers of the C-family of languages, including C, C++, C#, Java,
JavaScript, Perl, Python, and many others. These properties make JSON an ideal data-interchange format.

JSON is built on two structures:

» A collection of name/value pairs. In various languages, this is realized as an object, record, structure, dictionary,
hash table, keyed list, or associative array.

» An ordered list of values. In most languages, thisis realized as an array, vector, list, or sequence.
JSON format is used by the M odel Sevices architecture for data exchange. Model parameter, execution results, meta-
information, are all passed as JSON Objects from the client to the web-service. JSON provides support for catalog

listing of models, exploration of model capabilities, and execution control.

Example request and response sequences are shown below. The catalog of servicesis requested by calling ahttp GET
operation against a base URL .
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Example 2.1. ModelCatalog Response For mat

{
"servi ce-version":
<nmodel services inplenmentation version>,
"services": [
{
"name": <nodel 1 nanme>,
"version": <nodel 1 version>,
"description": <nodel 1 description>,
"doc-ref": <nodel 1 doc url >,
"path": <npbdel 1 pat h>
b
{
"nane": <nodel 2 nanme>,
"version": <npdel 2 version>,
"description": <model 2 description>,
"doc-ref": <nodel 2 doc url >,
"pat h": <nodel 2 pat h>
Iy
{
}
]
}
Response elements:

servi ces-ver si on (optional)
M odel Services specification version.

services

Array of al model services available at this server. At least one service should be listed.

name
The name of amodel service, usualy asingle word.

ver si on (optional)
The version of this model service.

descri pti on (optional)
A brief, one-line description of the model service.

doc-ref (optional)

A reference to further documentation of the web service

path

The path for M odel Parameter/M odel Execution Services. The path can be relative to the base URL or afull URL

An example request for amodel catalog and its response is shown in the examples below.

Example 2.2. Example M odelCatalog Request

GET /csip-erosion HITP/ 1.1
Host: | ocal host: 8080
Accept: application/json
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Example 2.3. Example M odelCatalog Response

"services" : [

{
"nanme": "Rusle2",
"version": "1.1",
"description": "Revised Universal Soil Loss Equation R Il and Sheet Erosion",
"path": "http://|ocal host/csip-erosion/mrusle2/1.1"

},

{
"name": "EFH2",
“version": "1.1",
"description": "Stormrunoff nodel (Engineering Field Handbook.)",
"path": "http://|ocal host/csi p-erosion/nm efh2/1. 1"

The pathsin this example are relative to the base URL used to obtain that catal og.

2.2. ModelParameter Service

The Model Parameter service provides detail ed execution information for aspecific Model Service. Input parametersare
described including the name, default value, and physical unit. The generated ‘par anet er” JISON object can be used as
atemplatefor aclient's ExecutionService call. Default parameter val ues are expected to produce valid M odel Execution
results.

The Model Parameter Request is performed asan HTTP GET with the <path> and <version> obtained from the Mod-
elCatalog result.
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Example 2.4. ModelParameter Response For mat

{
"paraneter": [
{
"nane": "<paraneter nanme>",
"val ue": "<default value>",
"unit": "<physical unit>",
"mn": "<mninmmval ue>",
"max": "<maxi mum val ue>",
"description": "<paraneter description>"
b
{
"name": "<paraneter name>",
"val ue": "<default val ue>",
"unit": "<physical unit>",
e
Il
"metainfo": { }
}
Response elements:
nane

parameter name.

description (optional)
brief parameter description.

value
default value

unit
the physical unit of the parameter value.

min (optional)
the minimum value.

max (optional)
the maximum value.

Example 2.5. Example M odelPar ameter Request

GET /csi p-hydrotool s/mlefh2/1.1 HTTP/ 1.1
Host: | ocal host: 8080
Accept: application/json

Calling a Model Parameter request requires a URL that is being constructed from the Model Catalog information. The
host name of that URL is the base URL of the ModelCatalog call if the path catalog entry is relative. Note that the
specific service version as provided in the catalog must be appended to the path, hence: GET /csip/mefh2/1. 1
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Example 2.6. Example M odelParameter response for EFH2

{
"paraneter": [
{
"nanme": "precip",
"val ue": 14,
"unit": "inch",
"mn": O,
"max": 100
Ix
{
"nane": "runof fcurvenunber",
"val ue": 90,
"mn": O,
"max": 100
Ix
{
"nane": "storntype",
“val ue": "I"
b
{
"name": "watershedl engt h",
"val ue": 1500,
"unit": "ft",
"mn": O,
"max": 100000000
be
{
"name": "wat er shedsl ope",
"val ue": 0.5,
"unit": "%,
"mn": O,
"max": 100
}
e
"metai nfo": {}
}

2.3. ModelExecution Service

A ModelExecution Service runs the simulation model. It expects model parameters as input in a JSON object and
optiona metadata controlling the model execution. Thisservice call providesthe model output asaresult JSON object.




Draft M odel Execution Service Draft

Figure 2.2. Execution phases
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The Figure above shows execution phases common for all model services. There are two main groups with respect
to the actual model run and the management of model results. Since a model service can be submitted in two modes
"sync" and "async" there are two variants for managing those phases (Further details below). A client sends a Mod-
el Execution request to initiate amodel run. After initialization the service enters a"Runni ng" state. Model execution
can successfully complete ("Fi ni shed"), it can fail ("Fai I ed"), or be canceled by user request ("Cancel | ed"). Addi-
tional phases relate to output data management. Model output data can be kept available for retrieval until it expires
("Expi r ed"). Thetimeto keep output data available can be controlled viathe request metainfo entry "keep_r esul t s".
In addition, there can also be a metainfo entry to decide what will happen next, deleting the output data "Del et " or
archiveit for long term storage "Ar chi ve"

Each Model Execution request payload contains two sections, as shown below.

Example 2.7. M odel Execution Request

{
"metainfo" : { O
b
"paranmeter” : [ O

]
}

O metainfo (optiona), provides metadata to the service to control execution, and returned by the serviceto describe

execution status, statistics, and other information.
O parameter, providesinput datafor the model asan array of singe parameter JSON objects.

Each Model Execution response payload contains three sections, as shown below.
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Example 2.8. M odelExecution Response

{
"metai nfo" : {
e
"paraneter" : [
Il
"result" : [ O
]
}

O result data after model execution asan array of JSON data objects
The metainfo and parameter entries are taken from the request, a basic requirement for RESTful service behavior. The
metainfo section will be annotated with additional runtime information.

Example 2.9. M odel Execution request example

{
"metai nfo": {
"mode": "sync",
"keep_results: "200000"
ix
"paraneter": [
{ .
"nane": "precip",
"val ue": 14,
"unit": "in"
Iix
{
"name": "runof f curvenunber",
"val ue": 90
Ix
{
"nanme": "storntype",
“val ue": "I"
Ix
{
"name": "watershedl engt h",
"val ue": 1500,
"unit": "ft"
I
{
"name": "wat er shedsl ope",
"val ue": 0.5,
"unit": "%
}
]
}

The example above shows arequest JSON for calling the model service (EFH2).

Example 2.10. M odel Execution invocation

POST /csi p-hydrotool s/ mfefh2/1.1 HITP/ 1.1
Host: | ocahost: 8080
Accept: application/json

10



Draft

Service Control Variables (Metainfo)

Draft

Example 2.11. M odelExecution response example

{
"metainfo": {}
"paranmeter": [

{
"name" :
"val ue":
"unit":
Ip
{
"name" :
"val ue":
Iy
{
"name" :
"val ue":
Iy
{
"name" :
"val ue":
“unit":
b
{
"name" :
"val ue":
"unit":
}

"precip",

14,

“i nch"

"runof f cur venunber ",

90

"storntype",

"wat er shedl engt h",

1500,

e

"wat er shedsl ope",

0.5,

)

2.3.1. Service Control Variables (Metainfo)

The metainfo JSON object contains variables that control model execution or provide feedback from the execution.

11
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Figure 2.3. Variables
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Theresult data (output JSON and output files) will be kept for aperiod of time after the model run successfully finished.
If the model run failed or was cancelled no output will be stored. The time to keep results can be specified in the
request using the " keep-resul ts" entry within the " net adat a" element.

In asynchronous execution mode, the returned met adat a property "pol | i ng_i nt er val " provides guidance for when
the client should poll again for a status update. This value is model specific. Expect higher values for long running
models and smaller values for models that run only for a short period. A client should not poll at intervals that are
smaller than this value. Example: If a model takes on average 1 minute to finish, there is no need for the client to
poll every 100 ms for a status update. The " pol 1i ng_i nterval " in such case may be 5000 ms (5 seconds). There
is no advantage for a client to use a shorter polling interval. The polling interval is provided by CSIP based on the
average model runtime.

Table2.1. Metainfo Elements

Key Description Default Provided By Example

mode Execution mode of [sync regquest “node": "async"”
the service, "sync" or
"async"

keep_results Number of millisec-|300000 ms (5 min-|request "keep_resul ts":
onds to keep results|utes) 600000
after model finishes
execution

ti mezone timezone UTC reguest "timezone": "Anmer-

i cal Denver"

stat us Status of the mod-|- response “status": " Fi n-

e execution: "Sub- i shed"

12
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Key Description Default Provided By Example
mtted" | "“Fin-
i shed" | "Cancel ed" |
"Fai | ed" | "Runni ng"
| "Unknown"
cpu_tine Timeinmsfor service|- response "cpu_time":
execution "12324"
start_date Time stamp for ser-|- response "start_date":
vice execution "2012- 03- 21T15: 23: 42- 0700"
expiration_date Date when the output |- response "expiration_date":
date will expire. "2012- 03-21T15: 29: 42- 0700"
next _pol | Recommended num-|- response “next _pol | ": 2000
ber of milliseconds
between two client
polls.
first_poll Recommendedtimein|- response “first_poll":2000
ms to wait before the
first poll
sui d Simulation  unique|- response "suid": "8553567a-
identifier eelf - 4270- 81f b-
ec9e9ab676a6"
Notes:

» All Dates are provided in 1SO-8601 date format with timezone field (e.g. '2012- 03- 21T15: 23: 42-0700"). If are-
quest provides timezone information all dates will be mapped to this timezone. If not, datesare UTC.

» Time parameters are always described using milliseconds, for both, request and response net ai nf o values.

e Suid'sare Version 1 UUID's (see RFC 4122; A Universally Unique IDentifier (UUID) URN Namespace). Thus, the
suid creation time can be retrieved usi ng t he sui d. Suid stands for "simulation unique identifier".

2.3.2. Service Execution

A synchronous CSIP request returns when the service run finishes, thus blocking the calling client during service
execution. CSIP services default to synchronous execution. Conversely asynchronous CSIP requests initiate a mod-
el/data service and return immediately to the client. Subsequent service calls must be made to query the service status
to determine if execution is complete. Model requests service can be processed both ways, synchronously and asyn-
chronously. The net ai nf o key "node" controls the execution mode when submitting the initial request.

The example below demonstrates asynchronous service execution.

Example 2.12. M odelExecution response example

{

"met ai nfo":

"nmode" :

"async",

13
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2.3.2.1. Synchronous Execution

The figure below shows the client calling sequence for synchronous execution. The server responds with a response
JSON object which includes the client request input parameterization regardless if the model finished successfully or
not. During execution the client thread is blocked. The client must account for issues like "call threading” to support
aresponsive user interface.

Figure 2.4. Synchronous Service Phases
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After service execution completes the output data and optional report output data can be fetched at anytime before
expiration from the session backend datastore.

2.3.2.2. Asynchronous Execution

While synchronous execution may be acceptable for short running CSIP services (execution time < 10 sec) it is un-
practical for long running requests. Such services may execute for minutes, hours, or even days. The figure below
shows the principal flow of calls for such asynchronous execution. If mode is set to "async", the initial service call
(POST) submits the JSON request for execution and returns immediately.
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Figure 2.5. Asynchronous Service Phases
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Theresponse metainfo el ement containsthesui d, auniquekey, that uniquely identifiesthe servicerequest. Theservice
status indicates its state of execution. In addition, the metainfo contains "fi rst _pol | " and "next _pol | " properties.
The client should wait "fi rst _pol | " milliseconds before first querying for a service resullt.

Example 2.13. Result for submitted model execution

{
"metai nfo": {
"status": "Submtted"
"suid": "182b8505-7534-11el-b93f-1d1c56c85325",
"tstanp": "2012-03-23T22: 04: 00+0000",
"next _poll": "2000",
"first_poll": "25000"
o
"paraneter": [
]
}

A REST query is being executed using the sui d. The call shown below is constructed using the '/ csi p/ q' path and
the appended sui d.

Example 2.14. Async Query

CGET /csi p/ g/ 182b8505- 7534- 11el- b93f - 1d1c56¢c85325 HTTP/ 1. 1
Host: csip. engr. col ost at e. edu: 8083
Accept: application/json

15
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The query result shows that the model is still running, and has not finished. Subsequent queries for the service status
asin the example should be done after "pol 1'i ng_i nt er val " milliseconds.

Example 2.15. Query Result

{
“metainfo": {
"status": "Running",
"suid": "182b8505- 7534-11el- b93f-1d1lc56c85325",
"tstanp": "2012-03-23T22: 04: 00+0000",
"polling_interval": "2000",
"first_poll": "25000",
},
"paranmeter": [
]
}

Upon compl etion the service status indicatesFi ni shed and the service output isprovided inther esul t JSON section
asfetched from CSIP. The sui d must be retained by the client during service execution asit serves as atoken to query
the service status and its results.

2.3.3. Attaching Request Input Data

CSIP services may require input files to execute. Not all service parameters can and should be mapped into JSON
format. A service wrapping a legacy scientific model might consume input files directly with no modifications. In
some cases, service input requirements may be so extensive their representation in JSON isimpractical to implement.

CSIP services can easily consume client requests with files attached. Files are attached to CSIP HTTP/POST requests
as multipart/form-data. See Example 2.16.
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Example 2.16. I nput with multipart/form-data

POST /m swat/1.0 HTTP/ 1.0

Host: | ocal host

Content-type: nultipart/formdata, boundary=AaB03x
Cont ent - Lengt h: $request| en

- - AaB03x
content-di sposition: formdata; nane="paran; filename="req.json" 0O
Cont ent - Type: application/octet-stream

$par am
- - AaB03x

content-di sposition: formdata; nane="filel"; filename="hru.dat" 0
Cont ent - Type: application/oct ed-stream

$filel

- - AaB03x

content-di sposition: formdata; name="file2"; filename="input.std" O
Cont ent - Type: application/octed-stream

$bi narydat a
- - AaB03x- -

O Thejsonrequest file that needs to be attached as "par am'. The name "par an' is required.
O Thefirst file attachment, "hr u. dat . The value of the name parameter isignored.
O  Thesecond file attachment, "i nput . st d". The value of the name parameter isignored.

Input file naming is flexible, except for the JSON parameter file. While the JSON file name can vary, the multi-part
request parameter must be "par ani'. The example below shows a request for Example 2.16 using the command line
command CURL.

$ curl -X POST -H "Accept:application/json" \
-F paranr@tnp/req.json \
-F filel=@tnp/ hru.dat \
-F file2=@tnp/input.std \

"http://Ilocal host: 8080/ csi p-swat/ m swat/ 1. 0"

More examples on how to attach files to the HTTP POST request using different clients and languages are shown
in Section 2.4.

2.3.4. Download Result Data

Legacy scientific models typically produce data output files. CSIP streamlines providing model output askey val ue
pairs in the results JSON array to the client. Such output can be obtained from the model directly, or parsed
from model output files. In some cases it is beneficial for the client to access the native model output files. For this
use case, CSIP provides a query service to obtain the files. An example is shown below.

A modd finishesand providesint he resul t JSON array alist of file pointers. A client can fetch thefilesasreferenced
by the provided URLSs. Thefile sizeis provided in bytes.

17
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Example 2.17. M odel response with data download
{

"metai nfo": {
"status": "Finished",
"suid": "182b8505- 7534-11el- b93f-1d1lc56c85325",
"tstanp": "2012-03-23T22: 04: 00+0000",
"polling_interval": "2000",
"first_poll": "25000",
"cputine": "28155",
"expiration_date": "2012-03-23T22:09: 28+0000"

H
"paranmeter": [
{
"nane": "wepsrun",
"val ue": "weps.run"
b
{
"name": "climte",
“value": "cli_gen.cli"
b
{
"name": "w nd",
“val ue": "w n_gen. w n"
b
{
"nane": "managenent",
"val ue": "S Weat-Beet-SB CMZ 1. man"
b
{
"name": "soils",
"val ue": "Heldt_48 90 _CL.ifc"
}
1,
"result": [
{
"pname": "sci",
"value": "http://|ocal host: 8080/ csi p-erosi on/ q/ 182b8505- 7534- 11el- b93f - 1d1c56c85325/ sci _ener gy. out"
"size": "21729"
b
{
"name": "stir",
"value": "http://|ocal host: 8080/ csi p-erosi on/ g/ 182b8505- 7534- 11el- b93f - 1d1c56¢85325/ sti r _ener gy. out "
"size": "91638"
IE

]

Clients must fetch temporarily stored server-side data before it expires. The expiration date is specified i n t he
met ai nf o. In addition, the sui d is used to identify the files of specific model runs, sui d 182b8505- 7534- 11e1-
b93f - 1d1c56¢85325 in the example above.

A client parses the result JSON to obtain the URLs for downloadable files. It can then issue an HTTP GET reguest
to fetch the files.

Example 2.18. GET Request for result file download

GET / csi p-erosi on/ g/ 182b8505- 7534- 11el- b93f - 1d1c56¢c85325/ stir_energy. out HITP/ 1.1
Host: | ocal host: 8080

Accept: */*

Example 2.18 shows the GET request to download the stir_energy.out file.

18
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2.3.5. Error Messages

When client data or model service requestsfail the service provides an error message. This message is embedded into
the met ai nf o section of the JISON response.

The figure below shows a response containing an error message. The presence of an error key in et ai nf o indicates
an execution problem.

Example 2.19. Error Handling

{
"netai nfo": {
"status":"Failed",
"error": "Insufficient input data"
}
"paraneter": [
]
}

The JSON response containing the error contains the original service parameterization and request metainfo.

2.3.6. Ensemble Execution

The method of submitting multiple sets of parameters for model execution is called an ensemble run. Each individ-
ual parameter set represents an individual request. CSIP splits up parameter sets and executes a single run for each
parameter set. Service requests will executein parallel using the configured number of worker threads.

An ensemble run completes al individual requests runs finish. The resul t JSON contains the results of the entire

ensemble request. Likethe array of parameters, results are returned as an array of result setsin request order. The first
result set relates to the first parameter set.

Example 2.20. Ensemble Execution

{
"met ai nfo": {
" par anet er set s": 25
}
"paraneter": [
}
"name: " pl",
"val ue":"23",
{,
{
"name": "pl",
"val ue: "24",
}
]
}

Ensemble runs like single runs can be executed in asynchronous and synchronous mode.
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2.3.7. Service Testing

CSIP services can be automatically tested. Unit tests can easily be set up to test individual servicesor collections. Tests
may run at the command line or within unit test frameworks such as JUnit ! or TestNG?. CSIP provides a separate
library for testing (csi p-test.jar). It can be directly executed or added to the JUnit test environment.

Service test setup follows simple naming conventions and is fully descriptive. Each service end point may be tested
with one or more JSON requests files. Each JSON request may have file attachments as input for the service. The
CSIPtest environment automatically submits the JSON to the service endpoint and attaches all input. After successful
service invocation the response is stored at the client. If the service produces result files they will be downloaded and
stored on the client side. "Golden" response files can be used to automatically compare the retrieved response against
known valid values.

All tests for one service endpoint reside in one folder. The folder contains the test descriptor, the JISON request(s),
optional request input(s), and optional golden files.

The following directory structureis used for CSIP tests:
<folder>/
The test folder

<service-namel>/
The folder for testing "service-namel".

service. properties
The test descriptor, contains properties that control the test. (required)

<testl>-req.json
Thetest1 request for the service. (required)

<testl>-res.json
The service response for the test1 request (output)

<test1>-req/
The directory containing all input files to be attached to the service request. (optional)

<testl>-res/
The directory containing all output files from the service response. (output)

<testl>-ref.json
The golden service output reference file. (optional)

<test2>-req.json
The second test ...
(The same set op files for test 2)

<service-name2>/
The folder for testing "service-name2"

servi ce. properties
Test descriptor "for service-name2"

Ihttp:/fwww.junit.org
thtpzllwww.tastng.org
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The same set of request, response, input, output, and golden files.

Service test description follows a simple naming convention. A service test must have the "ser vi ce. properti es”
file. Each service test consists of a base name and a set of suffixes for different aspects of the test (*-req. j son, *-
res. j son, etc.). The CSIP test framework will recognize the file's bases and generate the service outputs accordingly.

Thefileservi ce. properti es contains property settings controlling service test execution. The url entry is the only
required entry which specifies the service endpoint to test.

Example 2.21. service.properties

# service endpoint, required
url =http://| ocal host: 8080/ csi p-rzwqm m r zwgqm 1. 0

# nunber of concurrent tests, optional, defaults to '1'
concurrency=4

# timeout for a single test, optional, defaults to '3000
ti meout =5000

# test method: "keysonly" | "keyval ue" | "keyval ueorder" | "none", O
# defaults to 'none
veri fy=keysonly

# should this service test be ignored? ,optional, defaults to 'false
i gnor e=f al se

# should result files be downl oaded?, optional, defaults to 'true
downl oad_fil es=fal se

O If theverify property isset to " keysonl y", the presence of keysis checked against the golden reference file. The
"keyval ue" property triggers akey/value comparison, the "keyval ueor der " considers even the order of the key/
value pairs. If verify is set to none, the service is being executed, no verification of the results is performed.

Example: Service Test

A service for temperature conversion might be tested using the following setup. A test folder was created using the
structure as seen in Example 2.22. There are 2 tests defined within "t enpser vi ce_Vv1_0". Both are using a reference
file.

Example 2.22. Service Test Example

wor k
+--csip
+-- tests
+-- tenpservice_V1 0
| service. properties
| tenpconvl-req.json
| t enpconvi-ref.json
| tenpconv2-req. j son
| t enpconv2-ref.json
I
+

-- otherservice V2 0/
servi ce. properties
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Thefileservi ce. properti es intempservice V1 0 contains the test properties as shown in Example 2.23. The key/
value pairs of the response results should be compared against the reference file.

Example 2.23. Test settingsfor 'tempconv' in service.properties

# service endpoi nt

url =http://1 ocal host: 8080/ csi p- exanpl e/ m t enpconv/ 1. 0
# verify the results

veri f y=keyval ue

The test can be executed with the command below. The command line argument '/ work/csip/tests/
t enpser vi ce_V1_0'isthe path to the folder of thet enpser vi ce tests.

> java -jar csip-test.jar /work/csip/tests/tenpservice V1 0

Tot al :

Fai | ed:
Succeeded:
Ski pped:

| gnor ed:

OONMNON

>

As aresult, the two tests run successfully against the 't enpconv' endpoint. Upon completion, the output summary of
the test command is provided.

Integration into existing unit testing frameworks is easy. The csip-test.jar file has to be added to the CLASSPATH used
for testing. The Example 2.24 shows the use of service test example within a JUnit test. Similar to the command line
interface, a service test is executed with the path to the test directory as an argument.

Example 2.24. JUnit based Service Testing

i mport csip.test. ServiceTest;
import junit.franework. Assert;
import org.junit. Test;

public class STest {
@est
public void stest() throws Exception {
Servi ceTest. Results r = ServiceTest. run(
"/ wor k/ csi p/tests/tenpservice V1 _0");
Assert.assert True(r.getTotal () == r.get Succeeded());

}
}

JUnit Assert methods can be used to validate the test result.

2.4. Invocation Examples

The Model Services API is callable from various clients such as CURL, Java, or the RestClient browser plugin. CURL
is acommand line tool for HTTP requests. Java can be used with several libraries to perform Restful HTTP service
calls. RestClient existsasa Ul plugin for several web browsers and can be obtained online at: https://github.com/rest-
client/rest-client.

This chapter provides several examples of how to implement a CSIP client for a variety of programming languages.
Parameter and result elements may change during development because of requirement adjustments and service im-
provements.
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All ModelService URLSs provided by CSIP have a common structure. The service context path starts with ‘csi p',
followed with an 'mi indicating the modeling services category. Other service categories in CSIP include: database
services ('d), the query service'q' described earlier, and console services'c'.

Example 2.25. CSIP Service URL

http://<host>: <port >/ csi p- <cont ext >/ {mn d}/ <servi ce>/ <ver si on>"
Description:

<host>
The service host name.

<port>
The service port, if not specified the port is 80.

<context>
The context of the CSIP service.

<service>
The name of the model service. It usually corresponds to a known simulation model.

<version>
The version of the model service. This can be an arbitrary string, it does not have to be a numerical value.

An example CSIP service URL is shown below for the temperature conversion service.

Example 2.26. CSIP URL examplefor the temperature conversion service.
http://| ocal host: 8080/ csi p- exanpl e/ m tenp/ 1. 0

This URL represents the version 1.0 of the temperature conversion service at port 8080 on | ocal host .

2.4.1. CURL

For simple service usage, CURL is a useful tool to submit an htt p request and receive aresponse. CURL isasimple
command line tool for Linux, Windows, OSX, and other operating systems. A typical usage of CURL for CSIP is
shown below.

The example fetches the model parameterization requirements for the temperature conversion as a JSON object using
an HTTP GET (default curl operation)

curl -H "Accept: application/json"
"http://1ocal host: 8080/ csi p- exanpl e/ m t enp/ 1. 0"

Thefollowing example executes the temperature service by sending an HTTP POST request by submitting the request
data

Thefilet enp. j son contains the service request data, the parameter data "temp" with avalue of 25.

{
nmetai nfo: {},
paraneter: [
{ nane: "tenp",
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val ue: 25

}
]
}

The command below performs a POST request against the CSIP endpoint.

curl -X POST \
-H "content-type: application/json" \
-H "accept: application/json" \
"http://1ocal host: 8080/ csi p-exanple/mtenp/1.0" -d @enp.json

The "-X" flag selects the POST request method to use when communicating with the CSIP server. The header
flag "-H" specifies the content type as "appl i cati on/j son" and the JSON request data is obtained from the file
"tenp.json" (using the"-d" flag).

2.4.2. Java

There are different methods for invoking CSIP services from Java. In the examples below we present four approaches
to write CSIP REST clients, including an example using the CSIP library itself.

2.4.2.1. Java HTTP client library
Like aimost all programming languages, Java has built-in support for HTTP allowing basic POST and GET requests.
This API is built around two classes, java.net. URL and java.net.HttpURL Connection. The URL classis just a Java

representation of a URL.

From a URL, one can create an HttpURL Connection that allows to invoke specific requests. Here is an example of
doing a CSIP POST request:
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Example 2.27. CSIP service execution in core Java

import java.io.lnputStream

import java.io.|nputStreanReader;
i mport java.io. Qut put St ream
import java.net.HttpURLConnecti on;
import java.net.URL;

import java.io.BufferedReader;

URL url = new URL("http://I|ocal host: 8080/ csip/ntenp/1l.0");

Ht t pURLConnecti on con = (Htt pURLConnection) url.openConnection();
conn. set DoQut put (true);

conn. set Request Met hod( " POST") ;

conn. set Request Property("Cont ent - Type", "application/json");
conn. set UseCaches(f al se);

conn. set Dol nput (true);

conn. set DoCQut put (true);

Qut put Stream os = conn. get Qut put Strean() ;

os.wite(("{\n"

+ \"netainfo\": {\n"
+ " }.\n"
+ " \"paraneter\": [ \n"
+ " {\n"
+ " \"nane\": \"tenp\",\n"
+ " \"val ue\": 25\n"
+ " \n"
+ " 1\ n"
+ "}").getBytes());
os. flush();
os. cl ose();
i f (conn.get ResponseCode() != Htt pURLConnecti on. HTTP_OK) {

t hrow new Runti meException("Failed.");

}

I nput Stream i s = conn. get | nput Streamn() ;
Buf f eredReader rd = new Buf f er edReader ( new | nput St r eanReader (i s));
StringBuil der response = new StringBuil der();
String line;
while ((line = rd.readLine()) != null) {
response. append(|ine);
response. append(‘\n');

}

connect i on. di sconnect () ;

System out . printl n(" Response: + response.toString());

By calling Ht t pURLConnect i on. set DoQut put (true) a body for the request can be written. We then call set Re-
quest Met hod() totell the connection we' re making aPOST request. Theset Request Property() methodiscalledto
set the Content-Type of our request. Wethen get aj ava. i o. Qut put St r eamto write out the datato the CSIP endpoint.
The output of the request is then obtained using the get I nput St r ean() method and output o of the call is stored in

the response String. Finally, di sconnect () iscalled to clean up the HTTP connection.

2.4.2.2. Java RX RS Client Library

Thefollowing client exercisesthe Java APl for RESTful Web Services (JAX-RS). JAX-RS Client API isanother Java
based API for communication with RESTful Web services®. It is also part of Java EE 7 and it is designed to make

3https//j ersey.javanet
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it very easy to consume a Web service exposed via HT TP protocol to enable developers to concisely and efficiently
implement portable client-side solutions.

Thed i ent Bui | der isaJAX-RS API used to create new instances of Client. In a dightly more advanced scenarios,
dientBui | der can be used to configure additional client instance properties, such asa SSL transport settings.

Example 2.28. CSI P service execution using Java RX RS Client

.rs.client.dient;
.rs.client.dientBuilder;
.rs.client.Entity;
.rs.client.WbTar get ;
.rs.core. Medi aType;
.rs.core. UriBuil der;

i mport j avax.
i nport javax.
i mport j avax.
i nport javax.
i mport j avax.
i nport javax.

5555055

String req = new String("{\n"

+ \"netainfo\": {\n"
+ " }.\n"
+ ! \"parameter\": [ \n"
+ " {\n"
+ ! \"name\": \"tenp\",\n"
A \"val ue\": 25\n"
+ ! I\ n"
A ]\ n"
+ )
String url = "http://I1ocal host: 8080/ csip/mtenp/1l.0";

String resp = ClientBuilder.newd ient()
.target (UriBuilder.fromri (url).build())
. service. request (Medi aType. APPLI CATI ON_JSON)
.post(Entity.entity(req, Medi aType. APPLI CATI ON_JSON TYPE), String.cl ass);

System out. println(resp);

Once thereis a Client instance created, aWebTar get object can be obtained fromit. A d i ent contains several t ar -
get (. ..) methodsthat allow for creation of WebTar get instance. Inthiscasewereusingtarget (String uri) ver-
sion. The uri passed to the method as a String is the URI of the targeted web resource.

This compact example demonstrates another advantage of the JAX-RS client API. The fluency of JAX-RS Client API
is convenient especially with simple use cases like CSIP.

2.4.2.3. Apache HTTPClient library

The following client harnesses the Apache HTTPClient Iibrary4. The Apache foundation is providing an extensible
HTTPclient library called HitpClient. Although it is not JAX-RS-aware, it does have facilities for preemptive authen-
tication and APIs for dealing with a few different media types like forms and multipart which is essential for calling
a CSIP service. Some of its other features are a full interceptor model, automatic cookie handling between requests,
or pluggable authentication.

“http://hc.apache.org
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Example 2.29. CSI P service execution in Java

i mport java.io.BufferedReader;

i mport org.apache. http. Ht t pResponse;

i mport org.apache. http.client. Htpdient;

i nport org.apache. http.client.nethods. H t pPost ;

i mport org.apache. http. entity. Content Type;

i mport org.apache. http.entity. StringEntity;

i mport org.apache. http.inpl.client.HtpCientBuilder;

StringEntity e = new StringEntity(

"{\n"
+ " \"netainfo\": {\n"

+ " }.\n"

+ " \"paraneter\": [ \n"

+ " {\n"

+ " \"nane\": \"tenp\",\n"
+ " \"val ue\": 25\n"

S \n"

+ " ]\ n"

+

"1", Content Type. APPLI CATI ON_JSON) ;
String url = "http://Iocal host: 8080/ csip/mtenp/1l.0";

/] create the client and post the request:

Ht t pPost post = new H t pPost (url);

post.setEntity(e);

Htpdient client = HtpCientBuilder.create().build();
Ht t pResponse response = client. execut e(post);

Buf f er edReader rd = new Buf f er edReader (
new | nput St r eanReader (response. get Entity().getContent()));

StringBuilder result = new StringBuilder();
String line;
while ((line = rd.readLine()) != null) {
resul t.append(line);
resul t.append('\n");

}

System out . println("Response: " + result.toString());

In Apache HttpClient 4, the org.apache.http.client.DefaultHttpClient classis responsible for managing HTTP connec-
tions. It handles the default authentication settings, pools and manages persistent HT TP connections (keepal i ve), and
any other default configuration settings. It is also responsible for executing requests.

There arerelated classesin the or g. apache. ht t p. cl i ent. met hods package for performing GET, POST, PUT, and
DELETE invocations. To push service input data to the CSIP server via a POST operation, one needs to encapsu-
late the data within an instance of the or g. apache. http. Htt pEnti ty interface. The framework has some simple
prebuilt ones for sending strings, forms, byte arrays, and input streams. A or g. apache. http. entity. StringEntity
encapsulates the JSON that a client wants to send across the network. The correct Content-Type is set by calling
StringEntity.setContent Type(), theentity is passed to the request by calling Ht t pPost . set Entity().

Once a request is built, it is executed by passing and caling DefaultHtpdient.execute(). This
returns an org. apache. http. Htt pResponse object. The Ht tpResponse. getEntity() method returns an
org. apache. htt p. Ht t pEnti ty object, which represents the message body of the response. From it the client can
get the Content-Type by executing Ht t pEnt i ty. get Cont ent Type() aswell asaj ava. i o. I nput St r eamto read the
response. Finally, connections require cleanup by calling Ht t pCl i ent . get Connect i onManager () . shut down() .
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2.4.2.4. CSIP HTTPClient

The CSIP distribution provides its own HTTP client which is internally based on the Apache HTTPC i ent library.
However, the CSIP client offers amore concise API to invoke CSIP service endpoints with only asingle line of code.

The CSIP client library is entitled csi p-cl i ent . j ar within the distribution. Add this to the CLASSPATH of any Java
CSIP client application. The example CSIP call is shown below:

Example 2.30. CSIP service execution in Java (CSIP client)

i mport org.codehaus.jettison.json. JSONObj ect ;
inport csip.Client;

String req = "{\n"

+ \"netainfo\": {\n"

A }.\n"

+ \"paranmeter\": [ \n"

A {\n"

+ " \"name\": \"tenp\",\n"

+ \"val ue\": 25\n"

+ }\n"

A ]\ n"

+ "y
String url = "http://Iocal host: 8080/ csip/mtenp/1l.0";
JSONCbj ect res = new dient().doPOST(url, new JSONObject(req));

Systemout.println(res.toString(4));

The CSIP service gets executed viathe doPGsST() method. A variant of this method allows also the attachment of files
to the HTTP/POST CSIP request, ensuring proper setting of headers and mime types.

Using the CSIP client jar is the recommended method for calling CSIP servicesin Java.

2.4.3. C#

The Microsoft .NET Framework provides a layered, extensible, and managed implementation of Internet services
that can be quickly and easily integrated into your applications. Both examples, C# and VB.NET use the same .NET
Framework classes for performing a CSIP service call.

The following example describes the steps used to execute send input data to a CSIP service and fetch its response.

The.NET Framework provides protocol-specific classes derived fromwebRequest and WebResponse for "http:" URISs.
Both classes are the core if this example.

The following example shows the CSIP client in C# for the .NET platform.
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Example 2.31. CSIP servicecall in C#

usi ng System

usi ng System Net ;
using System | O
usi ng System Text;

nanespace httpclient

{

cl ass Mai nd ass

{

-
-

OooOoOooo

[ |

public static void Main(string[] args)
{

string json = "{ " +

" metainfo: {}," +

" paraneter: [ " +

m { name: \"temp\"," +
" value: 25 " +
m b+
T
mye
/'l Create a request using a URL that can receive a post.
WebRequest request = WbRequest. Creat e( O
"http://I|ocal host: 8080/ csip/ ntenp/1.0");
request. Met hod = "POST"; O

/| Create POST data and convert it to a byte array.
byte[] byteArray = Encodi ng. UTF8. Get Byt es(j son) ;

/] Set the Content Type property of the WebRequest.
request . Cont ent Type = "application/json";

request . Cont ent Length = byt eArray. Lengt h; O
/] Get the request stream
Stream dat aSt ream = request. Get Request Strean() ;

dataStream Wite(byteArray, 0, byteArray.lLength); 0O
dat aStream C ose() ;

/] Get the response.
WbResponse response = request. Cet Response(); O

St reanmReader reader = new StreanReader (response. Get ResponseStrean());
string responseFrontServer = reader.ReadToEnd(); O

Consol e. WitelLine(((HttpWbResponse)response). StatusDescri ption);
Consol e. Wit eLi ne(responseFronfSer ver) ; O

reader. C ose();
response. d ose();

Create aWebRequest instance by calling ¢r eat e() with the URI of the CSIP service resource.

Specify a protocol method that permits data to be sent with a request, such asthe HTTP POST method.
Set the content type and length

Write the JSON data to the Stream object returned by the Get Request St r ean() method.

Send the request to the CSIP server by calling Get Response() . This method returns an object containing the
Server's response.
Read the JSON response into a string.

Print out the response.
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2.4.4. VB.Net

This example explain the use of VB.NET for posting a a CSIP model request to a server using the .NET framework
classes WebRequest and WebResponse asiswas shown in the previous section for C#. Because the .NET framework
classes being used are the same, the examples only differ with respect to language constructs.

Example 2.32. CSIP servicecall in VB .Net

I mports System Net
I nports System | O

Public C ass Application
Publ i ¢ Shared Sub Mi n()

DmURL As String =
"http://1ocal host: 8080/ csip/ mtenp/1.0"

Dimreq As String = "{ " +

" metainfo: {}," + " parameter: [ " +
" { nane: ""temp""," +
" val ue: 25 " +
o ;s
U
ny
Dimres As String = ""
Try
Dimclient As Htt pWebRequest = Webrequest. Creat e( URL)
client. Method = "POST"
client.Content Type = "application/json"

Di m encodi ng As New Text. ASCl | Encodi ng()
Di m post ByteArray() As Byte = encodi ng. Get Byt es(req)

client.ContentlLength = postByteArray. Length

Di m post Stream As Stream = client. Get Request St rean()
post Stream Wite(postByteArray, 0, postByteArray.Length)
post Stream Cl ose()

Di m cl ent Response As Htt pWebResponse = client. Get Response()

I f clent Response. St at usCode = Htt pStat usCode. OK Then
Di m responseStream As StreanReader = _
New St r eanReader (cl ent Response. Get ResponseSt rean() )
res = responseStream ReadToEnd()
End |f
cl ent Response. d ose()

Catch e As Exception

res = "CSIP error occurred: " & e. Message
End Try
Syst em Consol e. Wi t eLi ne(res)
End Sub
End Cl ass

The VB.NET example employs exception handling for error management in tis example.
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2.4.5. Python

Python is an object-oriented, interactive, general purpose programming language that has characteristics such as high
level dynamic datatypes, dynamic typing and avery clear syntax ° Theht tpli b2 python Iibrary6 isacomprehensive
HTTP client library that handles caching, keep-alive, compression, redirects, and many kinds of authentication. The
httpl i b2. py library supports many features left out of other Python HTTP libraries. This library isinstalled using
the pi p command.

#pip install httplib2

CSIP model execution using the Python/httplib2 is shown below. The http2 library and the json library must be im-
ported.

Example 2.33. CSIP service call in Python

import httplib2, json

reg = j son. dunps(

{ "metainfo': {},
'paranmeter' : [
{
"name’ : ‘tenp',
"value': 25

H

b
headers = {"content-type": "application/json",
"accept": "application/json"}
url = "http://1ocal host: 8080/ csi p/ nmtenp/1.0"

http = httplib2. Htp()
res, content = http.request(url, 'POST',
header s=headers, body=req. encode())

print res.status, res.reason
print content

Thej son. dunps() method serializesthe argument to a JSON formatted string. Note that we haveto usetheencode()
function from json to encode the string before using it as the POST body.

2.4.6. C/C++

Cisagenera-purpose, imperative computer programming language, while C++ adds object-orientation to C. The most
completelibrary for C/C++ programsis! i bcur | ! afreeand easy-to-use client-side URL transfer library. Curl builds
and works identically on all operating systems. I'i beur | isthe most used C-based highly portable transfer library in
the world.

libcurl is often pre-installed on linux and unix based systems. However, package managers such as apt, yum, rpm, etc.
can be used to fetch and install the binary packages as needed.

libcurl introduces the "easy" interface. All operations in the easy interface are prefixed with 'cur| _easy'. The easy
interface providesfor singletransferswith asynchronous and blocking function call. The example CSIP client program
below can be compiled using gcc and must be linked against thel i beur | library by using the-1 curl flag.

Shttps://www.python.org
6https//github.com/j cgregorio/httplib2
"http://curl.haxx.seflibeurl
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Example 2.34. CSIP servicecall in C/C++

/1 install |ibcurl
/] conpile: gcc Call.c -lcurl

#i ncl ude <string. h>
#i ncl ude <curl/curl.h>

int main() {
CURL *curl;
CURLcode res;
struct curl _slist *headers = NULL;

curl = curl _easy_init();
if (curl) {
const char *req =
ngom

"

metai nfo: {},"
parameter: [ "
{ nane: \"tenmp\","

val ue: 25 "
o } o
nog o
nye
const char *url = "http://] ocal host: 8080/ csi p/ mtenp/1.0";
headers = curl _slist_append(headers, "content-type:application/json");
headers = curl _slist_append(headers, "accept:application/json");

curl _easy_setopt (curl, CURLOPT_URL, url);

curl _easy_setopt (curl, CURLOPT_POST, 1L);

curl _easy_setopt (curl, CURLOPT_POSTFI ELDS, req);

curl _easy_setopt(curl, CURLOPT_POSTFIELDSI ZE, strlen(req));
curl _easy_setopt(curl, CURLOPT_HTTPHEADER, headers);

res = curl _easy_perfornm(curl);
if (CURLE K !=res) {
printf("Error: %\n", strerror(res));
return 1;
}
curl _easy_cl eanup(curl);
curl _slist_free_all (headers);
}
return O;

}

The program initializes curl, creates header information, sets various options, and performsthe POST request. Finaly,

al resources are rel eased.

The code above will also compile with a C++ compiler (e.g. g++), which uses the same library.

2.4.7. JavaScript

JavaScript is an object-oriented programming language commonly used to create interactive effects within web
browsers. The presented JavaScript CSIP example uses jQuery, a fast, small, and feature-rich JavaScript Iibrary8.
JQuery simplifies HTML document traversal and manipulation, event handling, animation, and Ajax with an easy-to-

use API that works across a multitude of browsers.

8http://j query.org
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Example 2.35. CSIP service call in JavaScript
<script src="//ajax.googl eapi s.com aj ax/|ibs/jquery/1.11.0/jquery.m n.js"></script>

var regData =

o+

""metainfo": {},'+
'"paraneter": [' +

{" +
' "npame": "tenp",' +
"val ue": 25' +
3o+
1+
"
/] ajax call to the service
$. aj ax({
type: "POST",
headers: {' accept': 'application/json'},

cont ent Type: "application/json",

url: "http://1ocal host: 8080/ csip/ mtenp/1. 0",

data: reqDat a,

success: function (data, textStatus, xhr) {
success(dat a) ;

},

error: function(jgXHR, textStatus, errorThrown){
alert("Error! " + errorThrown);

}

1)

Simple AJAX callsin JavaScript can be performed to invoke CSIP services as shown in Example 2.35. This fragment
constitutes population of arequest object (r eqDat a) and the client service invocation.

The success callback function is passed the returned data, which will be a JSON string depending on the MIME type
of the response. It is also passed in the text status of the response.

Tomcat application server security defaults permit Javascript REST clientsto only invoke services on the originating
web server that provides the Javascript content to the user. Ajax requests are subject to the same origin policy; the
request can not successfully retrieve data from a different domain, subdomain, port, or protocol. The CORS (Cross-
origin resource sharing) setting in tomcat can be enabled to overcome this limitation.

2.4.8. Groovy

Groovy is a dynamic language with features similar to those of Python, Ruby, Perl, and Smalltalk. It can be used as
a scripting language for the Java Platform, is dynamically compiled to Java Virtual Machine (JVM) bytecode, and
interoperates with other Java code and libraries.

Groovy's HTTPBui | der is the easiest way to manipulate HTTP-based resources in a Java VM. HTTPBuI | der iS a
wrapper for Apache's Ht t pd i ent with some Groovy syntactical extensions. The request/response model is also in-
spired by Prot ot ype. j s.

HTTPBUI | der isthe main API class used to make requests and parse responses as shown below.

9http://groovy.codehaus.org/modul es/http-builder

33



Draft Go Draft

Example 2.36. CSIP service call in Groovy

@ ab( gr oup=' or g. codehaus. groovy. nodul es. htt p- bui | der',
nodul e=' htt p-bui | der', version='0.7" )

i nport groovyx. net. http. HTTPBui | der
import static groovyx.net.http. Content Type. JSON
inport static groovyx.net.http. Met hod. POST

def http = new HTTPBuil der (' http://I| ocal host: 8080")
http. request (POST) {
uri.path = '/csip/mtenp/ 1.0
request Cont ent Type = JSON
body = [netainfo:[dumy: 0], paranmeter:[[name: 'tenp', value: 25]]]

response. success = { resp, json ->
println "Success! ${resp.status}"”
println "Response: ${json}"

}

response.failure = { resp ->
println "Request failed with status ${resp. status}"
}
}

The @ ab command manages installation of the http-builder library using the Grape tool. Ht t pBui | der is not part
of the Groovy distribution. The request content type is set to JSON, while the JSON content is provided in Groovy
syntax. The response handler is a closure which prints out the response body on successful execution.

2.4.9. Go

Go is an open source programming language developed by Google and many other contributors from the open source
community 10 1tisafast, statically typed, compiled language with support for garbage collection and run-time re-
flection.

The Go package "GoRequest " 11provides asimplified HTTP client library for HTTP client implementations. In the
example, this library is used for exercising the CSIP service call for temperature conversion. The library is installed
using the go get command. The gor equest library simplifies the submission of JSON request data compared to
standard Go libraries. JSON data can be provided directly.

Onttps://golang.org
HUhttps://github.com/parnurzeal /gorequest
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Example 2.37. CSIP service call in Go

package main

/1 install go get github. conl parnurzeal/gorequest
// go run Call.go

i nport (
"t
"gi t hub. cont par nur zeal / gor equest "

)

func main() {
request := gorequest.New()
resp, body, errs := request. Post (
"http://1ocal host: 8080/ csip/mtenp/1l.0").

Set ("accept", "application/json").
Set ("content-type", "application/json").
Send( " {

"metainfo": {},

"paraneter": [

{
"nane": "tenp",
"val ue": 25
}
]
).
End()
fm.Println("response Status:", resp.Status)
fm.Println("result:", body)
fm.Println("errors:", errs)

}

The Go client source code shown above creates a CSIP POST request and sends the JSON parameter request to the

si npl eser vi ce endpoint. The response status, body, and errors are printed out.

2.4.10. Ruby

Ruby isadynamic, reflective, object-oriented, general-purpose programming language. Most Ruby distributions con-
tain'Net : : HTTP' *2classeswhich are part of the Ruby Standard Library. Net : : HTTP providesarich library which canbe
used to build HT TP user-agents. Net : : HTTP isdesigned towork closely with URI. URI : : HTTP#host , URI : : HTTP#por t

and URI : : HTTP#r equest _uri are used within Net : : HTTP.

Lhttp://ruby-doc.org

35



Draft Client - Best Practices Draft

Example 2.38. CSIP service call in Ruby

require 'net/http'
require 'json'

def do_csip

uri URI (" http://l ocal host: 8080/ csip/mtenp/1.0")

http = Net::HTTP. new(uri. host)
req = Net::HTTP::Post.new(uri.path, initheader =
{' content-type' =>'application/json',
"accept' =>'application/json'})
req. body = {

met ai nfo: {},
paranmeter: [
{ nane: "tenmp",
val ue: 25 }

]
}.to_json
res = http.request(req)
puts "response #{res.body}"
rescue => e
puts "failed #{e}"
end

do_csip

A POST request can be made using the Net : : HTTP: : Post class. The example above creates a JSON encoded request
body containing the temperature conversion input. The function do_csi p performs the request and prints out the
response.

2.4.11. Client - Best Practices

It is recommended for the client to follow some rules when executing CSIP Services:

* For asynchronous requests, if service execution is expected to take a significant time (>2 sec), the returned net a-
dat a property "next _pol | " and "fi rst _pol | " should be respected by the client. A client should start polling after
"first_polI" milliseconds, and then in subsequent "next _pol | " milliseconds. There is no advantage for a client
to use a shorter polling interval.

 All timestamps are given in |SO-8601 format with timezone. In Java the pattern "yyyy- M dd' T' HH: nm ssZ" can
be used to parse such information into a'j ava. uti | . Dat ' object and further process it into Cal endar or other
representations.

* For all CSIP service requests the JSON payload may contain embedded JSON objects in addition to net ai nf o and
par amet er . The service will retain those entries and will send them back untouched in the response. This enables
the client to use the service payload to carry additional (state) information with the service, such as user interface
controls or database data.
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Chapter 3. ModelServices - Server API

The CSIP server API allowstheimplementation of custom model services. There are various approachesimplementing
such services. The most generic method is by directly sub-classing the Model Dat aSer vi ce and implementing the
required methods. This approach (see Section 3.1) provides maximum flexibility and can be used for all kind of service
implementations.

If the primary purpose isto provide a service endpoint to host external native executables (e.g. wrapper), the Model -

Dat aSer vi ce class should be simply annotated. Thisisexplained in detail in Section 3.1. Asasecond option, an OMS
based model can be easily turned into a CSIP service by using the Mbdel Dat aSer vi ce class with the annotation for
OMS_DSL resources(Section 3.1).

3.1. Model and Data Service (ModelDataService)

The Mbdel Dat aSer vi ce classisthe base class for all CSIP modeling services. Service implementations usually sub-
class Model Dat aSer vi ce to offer acustom service endpoint. Concrete service implementations must subclass Model -
Dat aSer vi ce. Example 3.1 shows the generic service structure.

Example 3.1. General Service Structure

inport javax.ws.rs.*; O
i mport ons3. annotations. *;
i mport csip.*;

@ame( " Ener gy")
@escription("Energy cal cul ati ons")
@at h("m energy/ 1. 0")

public class EnergyServi ce extends Mdel Dat aService {
/1 service inplementation

a
a
O
O

}

O Required package imports

O Nameannotation, identifies the service by namein catalog listing. (optional)
O  Brief service description. (optional)

O  Serviceendpoint. (required)

O Subclassing Model Dat aSer vi ce for the Ener gySer vi ce.

The listing above shows the core skeleton of a CSIP service. The new service class is named Ener gy Ser vi ce which
can be invoked using the specified endpoint " <host >/ nf ener gy/ 1. 0". The class name can be seen as the internal
representation of the service whereasthe endpoint servesasthe publicly accessibleinterface. The name and description
of the service are optional, since they are only being used for catalog listing of available service endpoints within the
same context.

A custom service may implement Model Dat aSer vi ce methods to facilitate preparation, execution, and results gen-
eration. These methods are invoked throughout the lifecycle of a service request. Figure 3.1 shows the sequence of
method invocations.
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vice (ModelDataService)

Figure 3.1. Server-side Service Life-cycle
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JSON HTTP/POST requests are received by the server from the client. The CSIP framework will initially handles
this content. It parses the payload, verifies its structural integrity, extracts attached input files from the payload, and
creates a workspace on the server for this session. The workspace is initialized and identified with an SHA-1 hash.
The Model Dat aSer vi ce method get SUI D() can be used to obtain that UUID for the session. This hash is guaranteed
to be unique across all active modeling service sessions and CSIP workers for a given CSIP deployment.

Four framework methods are provided to implement service specific handling of business logic as indicated with the
blue box in Figure 3.1. At abare minimum, the pr ocess() method must be implemented to realize the custom logic.

The processing methods are;

voi d preProcess()
Implement to verify and obtain service request parameters (this is optional). Use the methods as described in
Section 3.3 to fetch the request input and service metadata. All retrieved inputs should be stored as serviceinstance

data.

String process()
This method is used to provide the core computational function of the service. Implementing this method is re-
quired. The computation may be executed within process() directly, or it can be performed as an external pro-
cess. Further information about how to bundle native executable and other resources can be found in Section 3.5.
Upon conclusion, this method must return a status indicator describing the outcome of execution (e.g. success,
failure) Returning nul | indicates success, a Stri ng return signals an error, where the content of the String is

the error message.

voi d post Process()
The postProcess() method prepares the output of the service (this is optional). Use the methods described in
Section 3.4 to bundle result values, files, and other content to be returned.
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voi d report ()
Thismethod can beimplemented to provide optional reporting output for the service. Reports can detail additional
output data that can optionally be fetched by the client on demand. An HTTP/GET client request is required to
fetch report output. Implementation of the report() method is optional.

The final step of the service life-cycle wraps up the service response, manages the workspace and stores results and
report files into the session datastore for the specified period of time before being archived and purged.

Example: A custom Service

An example of asimple service that implements the life-cycle methods is shown in Example 3.2.

Example 3.2. Service life-cycle example

@\ame( " EFH2")

@escription("Stormrunoff nodel based on " +
"conventions in Engineering Field Handbook.")

@ath("m ef h2/ 1. 0")

public class V1_0 extends Mddel Dat aService {

EFH2Hydr ol ogyMbdel ef h2 = new EFH2Hydr ol ogyModel (); O

@verride
protected void preProcess() throws Exception {
ef h2. set Preci p(get Doubl ePar an{ " preci p")); O

ef h2. set Runof f Cur veNunber ( get | nt Par an{" r unof f cur venunber ")) ;
ef h2. set St or niTfype( get St ri ngPar an( " st ornt ype")) ;

ef h2. set WAt er shedLengt h( get Doubl ePar an{ " wat er shedl engt h") ) ;
ef h2. set Wat er shedS| ope( get Doubl ePar an{ " wat er shedsl| ope") ) ;

}
@verride
protected String process() throws Exception {
return efh2.simulate() == 0 ? null ? "error"; O
}
@verride
protected void postProcess() throws Exception {
put Resul t ("runoff", efh2.get RunoffQ))); O
put Resul t ("ti meof concentration", efh2.getTi meOf Concentration());
put Resul t ("uni t peakdi scharge", efh2.getUnitPeakDi scharge());
}
}
O Themodel (EFH2) isinstantiated as a service field.
O InpreProcess(), al serviceinputs are fetched (e.g. get Doubl ePar an() ) and passed to the model EFH2.
00 inprocess(), the external mode is executed and the result returned.
O inpostProcess(), model results are obtained from EFH2 and prepared for the service response using the pu-

t Resul t () method.
Further discussion on methods for service request parameterization can be found in Section 3.3, output generation is
explained in Section 3.4.

During service processing it is sometimes necessary to access the context of the service. Model Dat aSer vi ce offers
various methods that can be used to access information such as the current ID of this session (SUID), find out more
about the origin of the request (get Request URL(), get Request Host (), get Request Context(), get Renot eAd-
dr () ), and to retrieve the current codebase of the service context Example 3.3.
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Example 3.3. Service Context M ethods
String get SU )

String get Renpt eAddr ()

String get Codebase()

String getServicePath()

String get Request URL()

String get Request Host ()

String get Request Cont ext ()

All CSIP framework methods are further described in the appendix of this document.

3.2. Workspace Management

CSIP createsaworkspacefor each model session. Thisisatemporary directory residing within the CSIPwork directory
(configuration string "csi p. wor k" Table 4.1). Thistemporary directory will be named with the simulation id (SUID).
The SUID is atime and network address based universally unique identifier that uniquely identifies the modeling
session and its associated resources.

Theworkspaceis created and managed by CSIP and the methods listed in Example 3.4. These methods enabl e access-
ing the current workspace and the results directory. Both directories are named using the SUID.

Example 3.4. Wor kspace M anagement M ethods

bool ean hasWor kspacebDir () O
Fil e get WorkspaceDir () O

O Theworkspace methods allow checking the existence of aworkspace directory and obtaining aFi | e reference.
O Thismethod gets the workspace directory (provided by CSIP).

Some general notes about workspace and result directories and their management in CSIP:

1. A workspaceiscreated by CSIP if: (1) there are files attached to the HTTP/POST call to invoke the service, or (2)
the service calls get Wor kspaceDi r () . The get Wor kspace() returns a valid, existing workspace folder, whereas
the hasWor kspace() method just probes for its existence.

2. CSIP only provisions required resources for a service. If a service implementation includes no input or external
executable files or generates no output, then the workspace folder is not created. Thisimproves server side resource
management.

3. The workspace is deleted after successful service execution. Only the files tagged using put Restul t (. .) (see
Example 3.8) are preserved for download in the session datastore.

Example: Workspace usage:

If a service needs to generate an output file within the workspace it can be accomplished by accessing the get -
Wor kspace() method. If the workspace does not exist, it will be created.

File dbg_out = new Fil e(get WrkspaceDir(), "dbg.txt");

CSIP ensures that the workspace has proper file permissions for the workspace fol der.

3.3. Handling Service Input

Each custom service must handle input. Service input must be provided in two forms:
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1. JSON model services payload as the body of an HTTP/POST request according to the specification in Section 2.3,
and

2. Input filesas an HTTP/POST multipart attachment. One of the files must be the JISON model services payload.

A service might only have a JISON model service payload, if al the inputs can be provided in thisform. In other cases,
modeling services need multiple input files to run the model. A mixture of JSON input data and file attachments is
common for model simulations.

3.3.1. JSON Input Data and Parameter

A CSIPclient call providesinput to the service using JSON content. The 'par anet er ' section of the JSON file contains
all litera input. The custom CSIP service, however, does not have to process, parse, and extract the data from JSON
directly. Thisis accomplished from within CSIP infrastructure (Model DataService). A service should always use the
methods as shown in Example 3.5 to obtain parameter and metadata. M odel DataService methods handle the correct
conversion of data types and validation of values as applicable.

Example 3.5. Parameter | nput Methods

bool ean hasParam(Stri ng nane) O
i nt get Par anCount ()
Set <Stri ng> get Par amNanes()

String getStringParan(String name) O
String getStringParam(String name, String def)

int getlntParanm(String nane)

int getlntParan(String nane, int def)

doubl e get Doubl eParan( Stri ng nane)

doubl e get Doubl eParan{ Stri ng name, doubl e def)

bool ean get Bool eanPar am( Stri ng nane)

bool ean get Bool eanPar an( Stri ng nane, bool ean def)

| ong get LongParan( String name)

| ong get LongParan{Stri ng nane, |ong def)

JSONQ et ct get JSONParam( Stri ng nane)

JSONQ et ct get JSONParam( String nanme, JSONQ etct def)

String getParanmnit(String nane) O
String getParanDescr(String nane)
JSONChj ect get ParamCGeonetry(String nane)

O Reportson the existence, number, and list of parameters.

0 Returnsthe parameter value asaspecific datatype. If conversionisnot possible, aSer vi ceExcept i on isthrown.
All methods have variants that allow specification of default valuesif the parameter is not present.

0  Gettheparameter metadata. A custom service may want to fetch the parameter's unit description or the geometry.
If ametadata element is not present, a Ser vi ceExcept i on isthrown.

All parameter input should be obtained in the preProcess() or process() method of a service call. Usualy, the
request parameter datais placed into service fields or passed to the service'sinternal data structures.

A detailed listing of parameter methods can be found in 7?22,
Example: Accessing Model Parameter

A Model Dat aSer vi ce receives a JSON request that contains a parameter called "pr eci p". This parameter hasavaue
"14. 4" and unit "i nches".

{

"paraneter" : [
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{
"name" : "precip",
“val ue": 14.9
"unit" : "inch"

}

The above "preci p" request parameter of arequest can be read in by the service using the get Doubl ePar an() and
get Par anbni t () methods.

@verride
protected void preProcess() throws Exception {

-d;)ﬁbl e precip = get Doubl eParan{"precip"));
String precip_unit = getParannit("precip"));

}

If aJSON parameter cannot be converted into the desired type, a Ser vi ceExcept i on isthrown.

3.3.2. Reading Metainfo

Service net ai nf o is a part of every service request. This is not direct input to the model, it rather provides context
datato the service. As an example, aflag controlling the verbosity of service output, or requesting the use of acertain
model backend would be part of the metainfo section and not parameter.

The Example 3.6 shows all methods available in CSIP to fetch metainfo content. It is not needed to parse the JSON
request directly.

Example 3.6. M etainfo methods

Set <String> get Met ai nf oNanes() O
i nt get Met ai nf oCount ()
bool ean hasMet ai nfo(String nane)

String getStringMetainfo(String name) O
int getlntMetainfo(String nane)

doubl e get Doubl eMet ai nf o(Stri ng nane)

bool ean get Bool eanMet ai nf o( Stri ng nane)

O Get available metainfo parameter names and quantity. Check if a metainfo entry is present.
O Get ametainfo value by name. If ametainfo element is not present, a Ser vi ceExcept i on isthrown

Metainfo is typically processed in the preProcess() or the process() method of a service call to control service
behavior. A detailed listing of all metainfo methods can be found in ?7??2.

Example: Accessing Metalnfo

Within the metainfo section of a service request there can be any number of custom key/value entries. As an example,
the metainfo section contains a verbosity flag, that controls the level of output for the service.

{
"netai nfo": {
"verbose": true,
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}

Metainfo parameters are obtained from the JSON request object using the get 2??Met al nf o() methods as shown
below.

if (hasMetai nfo("verbose") {
bool ean verbose = get Bool eanMet ai nf o( " ver bose")

}

If ametainfo element does not exist or has the wrong type, a Ser vi ceExcept i on isthrown.

The use of custom metainfo content should be carefully considered. Metainfo is not input data to parameterize the
service- rather it provides context and configuration data to direct HOW the service should run. Metainfo should be
considered optional, as service defaults should enable the service to run when metainfo is absent.

Client provided metainfo is read-only in CSIP. The CSIP infrastructure appends useful metainfo to describe status
information, execution time, compute node, etc. which is sent back to the client in the response JSON .

3.3.3. File attachments

CSIP Modéd service requests support file attachments as service input. Files are attached as FormDataMultiPart in
the POST request. The CSIP infrastructure manages files by extracting them from the request, storing them on the
workspace of the service session, and publishing URIsto make them available. Example 3.7 lists the service methods
supporting file access.

Example 3.7. Fileinput methods

Set<Fi |l e> get Fi |l el nput s() a0
int getFil el nputsCount () a0
File getFilelnput(String nane) O
bool ean hasFi |l el nput (String nanme) O

O  Getall servicerequest input files.

O  Get thetotal number of input files.

O Getasinglefileby name. The name must bethefile name or therelative path. This method returnsthe File object
containing the full path name within the workspace.

O Checkif afile existsin the workspace.

All filesthat are part of the request are copied unchanged into the session workspace. If theincoming fileisan archive
(*.zip, *.9z, *.tar, *tgz, ...) CSIPautomaticaly uncompresses and extractsit into the workspace. It is good
practice to compress large files to reduce network 1/O requirements.

Example: File attachment

Filesareincluded inthe CSIP client request asHTTP mulitpart attachments. The CSIP serviceinfrastructure automati-
cally handlesrecognition and extraction of input filesinto the service session workspace. Input files are unpacked from
therequest and stored in their original form. Using the process() methods of a service thefiles can referenced by name.

The curl call below invokes a CSIP service and attaches afile. Thefile "scott.kmz" is attached in this example.

curl -X POST -H "Accept:application/json" \
“http://|ocal host/csip-|amps/m|anps/1.0" -F filel=@:/scott.knz

The submitted file can now be referenced in the service implementation.

protected void preProcess() {
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File gem = getFil el nput("scott.kne")

}

If theget Fi | el nput () method returns areference to thefile, it is guaranteed to exist.

3.4. Providing Service Output

Service output is usually constructed in the post Process() method of a service. Similar to processing parameter
input and metainfo, it is not necessary to manually generate the JSON data structure of the response. A family of
put Resul t (.. .) helper methodsare provided to add result valueswith et ai nf o tother esul t section of theresponse
in the proper form.

The Example 3.8 shows methods available for output generation.

Example 3.8. Service Output Generation

void putResult(String nanme, String val, String unit, String descr) 0O
void putResult(String nanme, String val, String unit)

void putResult(String name, String val)

void putResult(String nane, int val, String unit, String descr)

void putResult(String nanme, int val, String unit)

voi d putResult(String nane, int val)

voi d putResult(String name, double val, String unit, String descr)
void putResul t(String name, double val, String unit)

voi d putResult(String name, double val)

voi d putResult(String nane, bool ean val, String unit, String descr)
voi d putResult(String name, bool ean val, String unit)

voi d putResul t(String nanme, bool ean val)

voi d putResult(String name, JSONObject val, String unit, String descr)
voi d putResul t(String name, JSONObject val, String unit)

voi d putResul t(String name, JSONObject val)

void putResult(File file) O
void putResult(File file, String descr)
void putResult(File... file)

O TheputResult(...) methods have variants to add a result entry with value, unit, and description. Different
value types are supported.

O TheputResult(File ...) method adds a file to the result section. A URL is provided to the client in the
response JSON to support retrieving the file in a separate HTTP/ GET request.

Example: Result Generation

Results are generated in the post Process() method. Result entries are added using put Resul t () helper methods.
The Example 3.9 shows a service code fragment creating result entries.

Example 3.9. Example Results

@verride
protected void postProcess() throws Exception {
put Resul t ("runoff", nodel .get Runof fQ), "cfs", "Runoff val ue");

put Resul t ("ti meof concentrati on", nodel.getTi meCf Concentration());
put Resul t ("uni t peakdi schar ge", nodel . get Uni t PeakDi scharge());
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The example above creates three result entries for a service response, r unof f, ti meof concentrati on, and uni t -

peakdi schar ge. The resulting response is shown below.

"result": [

{
“nanme": "runoff",
"val ue": 12.75,
"unit": "cfs",
"description":"Runof f val ue"

be

{
"nane": "tinmeofconcentration",
"val ue": 0.727178

be

{
"name": "unit peakdi scharge",
"val ue": 0.370022

}

]

No JSON structure management is required. The put Resul t () methods manage proper JSON creation for the re-

sponse.

3.4.1. Report Generation

Report generation can optionally be incorporated in post processing. It allows sever-side preparation of additional
service output that can optionally be fetched by the client. The report typically contains secondary output that has
lower significance than the primary service result output. Reports are generated in ther eport () method of a service.

Thelist of al put Report () methodsis shown in Example 3.10.

Example 3.10. Report generation API

voi d put Report(String nanme, String val, String unit,
voi d putReport(String name, String val, String unit)

voi d put Report(String name, String val)

voi d putReport(String name, int val, String unit, String descr)

voi d put Report(String nanme, int val, String unit)
voi d putReport(String nane, int val)

voi d put Report(String nanme, double val, String unit,
voi d putReport(String name, double val, String unit)

voi d put Report(String name, double val)

voi d putReport(String nane, bool ean val, String unit,
voi d put Report(String name, bool ean val, String unit)

voi d putReport(String nanme, bool ean val)

voi d put Report(String name, JSONObj ect val, String unit,
voi d putReport(String name, JSONObject val, String unit)

voi d put Report (String name, JSONObject val)
voi d putReport(File file)

voi d putReport(File file, String descr)
void putReport(File... file)

The put Report () helper methods have semantics similar tot he put Resul t () methods.

Example: Report Generation

String descr)

String descr)

String descr)

String descr)
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Report generation must be implemented within the report() method. Report entries are added using the put Repor t ()
family of helper methods. The example shows a service code fragment creating report entries.

Example 3.11. Example Reports

doubl e runoff;

public void report() {
put Report (" peakrunof f", 2.34, "cfs");
put Report (new Fil e("sunmmary-report.pdf"), "sumary");

3.5. Resources

Every service requires resources, such as static datafiles, lookup tables, or native executablesthat contribute to service
execution. Resources can be bundled with the service and extracted and referenced at service run time.

CSIP provides flexible bundling at development time and referencing at runtime of all supplemental resources.
CSIP Service annotations provide a means to describe resources. Resource annotations can be found in the package
csi p. annot ati ons.

Resource annotation elements are shown in Example 3.12. Resource annotations can be used to describe artifacts such
as data archives, executable files, configuration files, references to existing resources, java classes, or output files to

capture.

Example 3.12. Resour ce Annotations

public @nterface Resource {

/** The path to the file within the war file or file system
*/
String file();

/** The type of the resource.
*/
Resour ceType type();

/** The id of that resource.
*

/
String id() default ""

/** Should the file be executed via w ne.
*/
bool ean wi ne() default fal se;

/** Default executable argunents, separated by space
*/
String args() default ""

/** Default environment variables to be used for execution.
=
String env() default ""

}

The specification above lists al annotation methods within the Resource interface. The methods may be applicable
for different Resour ceTypes, asthey are listed in Example 3.13. The methods wi ne() , args(), and env() can only
be used if the resource to described is an executable (EXECUTABLE), an OMS DSL element (Ovs_DSL), or a Javaclass
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name (CLASSNAME). In these cases, additional information about the execution environment can be provided. Most
importantly, thef i | e() method specifiestheresource bundled inthe service WAR file, thet ype() method categorizes
it,and thei d() method allows referencing from the service implementation code. The Example 3.13 shows supported
resource typesin CSIP.

Example 3.13. Resour ce types categories

publ i ¢ enum Resour ceType {

OUTPUT, /1 The resource describes output of the nodel service.
ARCHI VE, /1 This resource is a zip file and it will be unpacked.
FI LE, /] This resource is a file.

EXECUTABLE, // This resource is an executable file.
REFERENCE, /! This resource is a file reference.

JAR [/l This resource is a jar file.
OvVs_DSL, /1 This resource is an OVS DSL file.
CLASSNAME /1 This resource is a java class nane.

}

Within a service implementation, resources can be accessed by their ID. The CSIP infrastructure ensures that the
resource is extracted from the service package and mapped to the ID as provided in the annotation. Two methods are
shown in Example 3.14.

Example 3.14. Resour ce access by | D

Fil e get ResourceFile(String id) O
Execut abl e get ResourceExe(String id) O

O Provides areference to the resource on the local file system. The reference can be to afile or directory if the
resource description refers to an archive or directory.

O Providesan executablefor agiven ID. The resource is expected to be a native executable. CSIP unpacksthefile
and maps it into an executable interface to allow the service to control its execution.

The following are example applications of resource annotations.

Example: Defining File Resour ces

Resource definitions are included in the service implementation as annotations. Annotations prefix the service class
as shown in Example 3.15. Here, adatafile that serves as alookup table for aserviceis used.

Example 3.15. Resour ce definition and access by 1D
inport static csip.annotations. ResourceType. *;

@Resource(fil e="/datal/l ookup.txt", type=FILE, id="Ikp") O
public class V_1 extends Mdel Dat aService {

public void process() {
/1

File f = getResourceFile("l kp"); O
// do sonething with f.

0  Theresource annotation identifiesthe file "/ dat a/ | ookup. t xt " withthe ID "I kp".
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O  Within any service implementation method, the file can be accessed by itsID.
Thefile"/ dat a/ | ookup. t xt " has to be bundled with the service war using the specified path.

Example: Bundling Ar chives

Data archives (compressed fol ders with sub-fol ders) can be bundled with aservice. If aresourcetypeisset to ARCHI VE,
the file will be uncompressed/unpacked. Looking up the archive resource by 1D will return the unpacked root folder
of the archive (Example 3.16).

Example 3.16. Resour ce definition of data archives

import static csip.annotations. ResourceType. *;

@Resource(fil e="/datal/arcdens. zi p", type=ARCH VE, id="dens")
public class V_1 extends Mdel Dat aService {

public void process() {
...
File f = get ResourceFil e("dens");
/] do sonething with f.

Example: Bundling Executables

Likeany other file, executablefiles can be bundled with the service. The EXECUTABLE type denotes such aresource. The
get Resour ceExe() method fetches the unbundled exe by ID and returns an Executable interface for it. The interface
methods support interaction, such as redirecting output, setting command line arguments and environment variables,
and execution.

Example 3.17 show the use of the resource annotations for an executable. The resource annotations allow multiple
resource definitions to be attached to the same service.

Note

In Java 8, resource annotations are not needed since annotations of the same type are repeatable.

Example 3.17. Resour ce definition of Executables

import static csip.annotations. ResourceType. *;

@Resour ce({
@Resource(file="/bin/tr20.exe", type=EXECUTABLE, id="tr20"), O
@Resource(file="*.out *.dbg", type=OQUTPUT) O

)
public class V_1 extends Mdel Dat aService {

public void process() {
...
Execut abl e e = get ResourceExe("tr20"); O
e.exec();
[/ do sonmething with f.
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O Thisannotation describesthe 't r 20. exe' executable which is mapped to the "tr20" ID.

O The OUTPUT annotation lists files that should be captured as output for a service. It may contain wildcards to
specify groups of files. Ani d is not required here.

O The reference to the resource is obtained via the Executable interface, and the program gets invoked in the
following line.

3.5.1. Architecture Variants

CSIP services can bundle executables for different architectures to enable flexible deployment to different operating
systems. The variable ${ ar ch} can be used in the string referencing the resource to resolve the actual architecture at
service runtime. Thisis shown below.

@Resour ce(file="/bin/${arch}/tr20.exe", type=EXECUTABLE, id="tr20")

When the executable is requested using the get Resour ceExe() method, the "arch" variable will be replaced with the
host machine's actual architecture fingerprint:

"win-x86"
Windows, 32bit

"win-amde4"
Windows, 64bit

"lin-x86"
Linux, 32bit

"lin-amd64"
Linux, 64bit

"mac-amd64”
Mac OSX, 64bit

Example: To deploy the same service to various architectures, atr 20. exe native binary must exist as/ bi n/ wi n-

and64/t r20. exe and/ bi n/ 1 i n-amd64/ t r 20. exe, respectively. The executable must be compiled for both architec-
tures. Only one resource definition is sufficient to reference the executable. At service runtime, the correct executable
is selected based on the service hosting architecture.

3.5.2. Automated Execution

Automated execution of a model within a service simplifies the integration of existing executables into services. An-
notation-only based services should be sufficient for most external models requiring a fixed set of inputs.

The executable isannotated with the ID "aut o". An example of aMvdel Dat aSer vi ce isshown in Example 3.18. Here,
no custom service code is needed.

An external model data service must subclass Model Dat aSer vi ce. All service annotations should be added to this
subclass. In addition to @Resour ce, the @ane, @escri ption, @at h, and @ol | i ng annotations should be used.
@ath is required.
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Example 3.18. SWAT External Executable Service

i mport csi p. Mbdel Dat aSer vi ce;

i mport csip.annotations. *;

import static csip.annotations. ResourceType. *;
import javax.ws.rs. Path;

i mport ons3. annotations. *;

/**

* SWAT Service. Plain execution of the original executable.

*

* @ut hor od

*/

@\amre( " SWAT")

@escription("Soil Water Assessnent Tool nodel service. (SWAT2012 Rev. 627)")

@ath("m swat/1.0")

@ol ling(first = 5000, next = 2000)

@Resour ces({
@resource(file
@resource(file

"/ bin/lin-and64/swat 2012_627. exe", type = EXECUTABLE, id = "auto"), O
"output.* *.out chan.deg fin.fin " +

"wat out . dat input.std stdout.txt stderr.txt", type = OUTPUT) O
9]
public class V1_0 extends Mdel Dat aService {
/] done.
}

O The"aut o" identifier tags the resource for simple auto-execution when the service is invoked. There is no need
to explicitly fetch the resource in the process() method of the service and programmatically execute it there.

O  Theresource definition lists al files (wildcards allowed) that should be returned as references for download as
part of the response. Thefi | e entry lists names and patterns of those files separated by whitespaces.

The same auto-execution approach can be applied to Java and OM S models.

3.6. Client Control
3.6.1. Service Polling

Model services may require significant time to execute, based on the underlying model and logic. It is hot uncommon
that services run for seconds, minutes or hours per service call. Asynchronous service invocations for longer running
services allow clients to stay responsive during service execution. Clients must periodically check the status of the
service completion as described in Section 2.3.2.2.

To support areasonable polling frequency for clients, the service should describe when and how often aclient should
poll. The @ol I i ng annotation, or the methods listed in the examples provide two alternatives to indicate:

1. thefirst timethat a client should query the service for model results,
2. and a subsequent polling interval.

A custom model service can either overwrite the methodsin Example 3.19, or use the annotationsin Example 3.20 to
specify the desired polling frequency. An accurate polling indication by the model service and its respectful handling
at the client side avoids flooding the network with unnecessary requests. For example: If amodel runsfor 10 minutes,
it is not necessary to query the execution status every second after asynchronous submission.

Example 3.19. Polling methods

| ong get Next Pol | ()
| ong getFirstPoll ()
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Polling methods are preferred if the service execution time varies based on the size of the input data or other factors. In
this case the service can provide a dynamic estimate for a polling frequency based on the size or nature of the inputs.

Example 3.20. Polling Annotations
public @nterface Polling {

long first() default -1;
I ong next() default -1;

}

Polling annotation are preferred if service execution timeismostly constant, it does not depend on the size of theinputs.

Thel ong return valuesfor first/next polling should be specified in milliseconds.

3.6.1.1. Example

A model serviceisexpected to run for at least 3 minutes. After that, the service status may be queried every 2 seconds.
A polling annotation based service configuration is shown in Example 3.21.

Example 3.21. Polling Annotation Example

@olling(first = 180000, next = 2000)
public class Mservicel extends Mdel Dat aServi ce {

For a more dynamic setup a computed polling interval can provide better accuracy and reduce unnecessary network
traffic.

Example 3.22. Polling Method Example
public class Mservicel extends Mdel Dat aServi ce {
. ...

protected long getFirstPoll () {
return no_years_in_data * 100;

}

protected | ong get Next Pol | () {
return 1000;

}
}

In the example Example 3.22, model execution requires approximately 100 ms per simulation year. Therefore, thefirst
poll can be computed as shown; the next poll is constant.

3.7. Reporting Progress

If aserviceis executed asynchronously because of expected long execution time, the service may communicate its
completion status to the client to give meaningful feedback. Such feedback can be numerical to indicate a percent
completeness, or text can describe the current state of service execution.

Example 3.23. Progress Reporting

voi d set Progress(String progress)
voi d set Progress(int progress)
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Thefirst method allows reporting of simple messages, the second variant takes a numerical value between 0 and 100.

Example: Progress Reporting

Anytime during service execution progress can be reported. If a client queries the service status, the most recent
message is returned.

set Progress("Fetching | anduse data ...");
/] nore processing
set Progress("Parsing polygon information ...");

/1 nore processing

/1 -or-
set Progr ess(10); /1 means 10% conpleted ..

3.8. Error handling and Error Propagation

If aservice fails the custom service implementation can throw a Ser vi ceExcept i on (Example 3.24). The message
passed into a Ser vi ceExcept i on is propagated back to the client as a part of the net ai nf o of the response.

Example 3.24. ServiceException

public class ServiceException extends Exception {
public ServiceException(String nessage);
publ i c ServiceException(String nmessage, Throwabl e cause);
public ServiceExcepti on(Throwabl e cause);

}

The Ser vi ceExcept i on classis a checked exception.

Example: Throwing a ServiceException

The example below shows the use of a Ser vi ceExcept i on within the process() method. The presence of an input
fileis checked and if it ismissing an exception is thrown.

i mport csip.*;
public class V_1 extends Mdel Dat aService {

public void process() throws Exception {
Il .
File f = get ResourceFil e("dem asc");
if (f==null) {
t hr ow new Servi ceException("M ssing i nput DEM input file");

11

}
The exception appears in the client response in the response metainfo as an exception message. Thisis shown below.

{
"metainfo" : {
status: "Failed",
error: "Mssing input DEMinput file"
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}

"paraneter" : |

]
}

If the status of a service run is "Failed", an error message can always be found. A client can check the status code
and the content of the "error" entry.

If an unchecked exception occurs during service execution, the error value will be the full stack trace.

3.8.1. Logging

Logging is enabled and configured by default for each CSIP session. The session ID (suid) is used to identify
the logging output. This support separation and filtering of logging by session. The CSIP configuration property
"csi p. | oggi ng. enabl ed" is aboolean that can modified at any time to disable or enable logging.

The Mbdel Dat aSer vi ce class provides a protected logger called "LOG' that can be accessed in a custom service im-
plementation Example 3.25. The LOG field isfinal, thus it cannot be altered. The default log level is set to "I NFC',
however it can be set using the configuration property "csi p. | oggi ng. I evel ". Table 4.1 describes all logging related
properties in detail.

Example 3.25. L ogging Example

public void process() throws Exception {
/...
if (LOG isLoggabl e(Level.INFO {
LOG i nfo("connecting do database ...");
}

[l

CSIP uses standard Java logging. Predefined log levels include: OFF, ALL, SEVERE, WARNING | NFO, CONFIG,
FI NE, FINER, FINEST.

Logging information can be captured using a separate server as it is described in Section 4.2.5. The session user
interface provides alink to the log record for each individual session. This way logging information can be obtained
from any client for debugging and tracing purposes without having direct access to the application server. Logging
for a CSIP deployment is centrally configured. Each CSIP deployment can specify its own logging infrastructure
configuration.
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Chapter 4. CSIP Infrastructure

This chapter provides an overview of different deployment alternatives for the CSIP infrastructure. CSIP infrastruc-
ture requirements depend on development preferences and service hosting requirements (e.g. service compute, disk,
and network 1/0 requirements) CSIP may be deployed for development using Linux, Windows, or Mac OS X. For
production deployment Linux or Windows are preferred.

The following components are required to run CSIP

* Java 7+

* Apache Tomcat 7+

» CSIP libraries can be downloaded from http://csip.javaforge.com.
« Redis (NoSQL database, optional) *

For ahighly scalable CSIP environment it is recommended to use asoftware or hardware load balancer. L oad balancers
serve as an HTTP proxy to distribute requests across multiple CSIP servers. HAProxy is a popular software load
balancer.

4.1. CSIP Configurations

CSIP configuration is property based. Properties control the internal behavior of CSIP and allow administrator(s) to
adjust configuration according to infrastructure constraints, scalability, fail-over requirements, development needs,
and architecture partitioning strategies.

4.1.1. Configuration properties

The table below lists CSIP properties that can be customized for specific CSIP deployments.

Table4.1. CSIP System Properties

Key Default Value Description

Session
csi p. sessi on. backend hazel cast The backend to use for session management. Valid
choices are hazel cast or redis. If set to hazel -
cast nofurther configurationisneeded. If settor e-
di s the properties csi p. sessi on. redi s. server
and csip.redis.session. port can be used to
control the redis connectivity for session manage-
ment.

csi p. session. redi s. server | ocal host The hostname or address of the redis serv-
e for sesson management. The property
csi p. sessi on. backend has to be set to redi s to
use this setting.

csi p. session. redis. port 6379 The port of theredis server for session management.
The property csi p. sessi on. backend has to be set
toredi s to use this setting.

thttp:/iwww.redis.io
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Key

Default Value

Description

csi p. session

Lttt

300

The default time in seconds for a session to stay ac-
tive after the model finishes. All model results will
be availablefor that period. After thisperiod expires
the session will be removed and the model results
will be removed or archived. This value can be a-
tered using the "keep_r esul t s" metainfo value of
arequest.

Archive

csi p. archi ve.

enabl ed

fals

e

If this property is set to true, the model request/re-
sults session data will be archived to aredis server.
If set to false the model results are removed only.
Only redisis supported for session archival.

csi p. archi ve.

server

| oca

| host

The hostname/ipadress for the redis archive server.
The property csi p. ar chi ve. enabl ed has to be set
tot r ue to use this setting.

csi p. archi ve.

port

6379

The port for the redis archive server. The property
"csi p. archi ve. enabl ed" hasto be settotrue to
use this setting.

csi p. archi ve.

ttl

8640

0

Thedefault timein secondsfor an entry to stay inthe
archive. All archived model results will be retained
for the TTL period after the session expired. After
expiration the archive will be removed, a value of
-1 specifies no expiration, the archive entry stays
forever. 3600 - one hour, 86400 - one day, 604800 -
one week 2592000 - one month, etc.

Logging

csi p. | oggi ng.

enabl ed

fals

e

If set to true remote service logging will be enabled
and a specific log handler submits the log for each
session to aredis server instance. Only redisis sup-
ported as the remote logging server. Log records are
always sent to Tomcat (local) regardless of the set-
ting of this property.

csi p. | oggi ng.

I evel

I NFO

Thelog level for remote servicelogging. Thisisonly
used if csi p. | oggi ng. enabl ed is set to true. All
javauutil.logging.Level log levels are usable.

csi p. | oggi ng.

server

| oca

| host

The remote logging server hostname or ip address.
Thisisonly used if csi p. | oggi ng. enabl ed is set
to true.

csi p. | oggi ng.

port

6379

The remote logging server port. Thisisonly used if
csi p. | oggi ng. enabl ed is set to true.

csi p. | oggi ng.

ttl

8640

0

The time to live for a log entry within the remote
logging server in seconds. A value of "-1" indicates
no expiration.

csi p. | oggi ng.

keepsevere

fals

e

If settotrue, aLOG will never expireinthelog store
for that session if it containsa"SEVERE" log entry
regardless of the "csip.logging.ttl" value.

Directories
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Key Default Value Description

csip.dir /tnp/csip The CSIP home directory

csip.bin.dir /tnp/ csipl/bin The CSIP directories for executable.

csip.work.dir / tmp/ csi p/ wor k The CSIP directory for sessions.

csip.results.dir /tnp/csip/results The CSIP directory to store resullts.

csi p. cache. dir /t np/ csi p/ cache The CSIP cachefile directory.

csip.data.dir /tnp/ csi p/ dat a The CSIP data directory.

Miscellaneous

csip. timezone MST7NMDT The default CSIP timezone to be used for all time
management.

csi p. ui . enabl ed true If set to false, no service Ul for sessions, logging,
and archives are provided.

csip.redis.tinmeout 0 The connection timeout for al redis connections.

csi p. hazel cast. att enpt. period [10000 The period between two Hazelcast connection at-
temptsin milliseconds

csi p. hazel cast. attenpt.limt 10 The max number of Hazelcast connection attempts.

csi p. hazel cast. gr oup. nane csip The Hazel cast group configuration name to use.

csi p. hazel cast . group. password |csi p- pass The Hazel cast group password to use.

csi p. hazel cast . server fal se If st to true, this CSIP instance will

start and use its own interna hazelcast serv-
er. The csi p. hazel cast. group. password and
csi p. hazel cast . group. name setting for Hazel-
cast are used for the group configuration. The net-
work configuration defaults to multicast.

4.1.2. Changing the Configuration

It is recommended to perform configuration changes right after context loading and before any the first CSIP service
request is made. Changes of the session backend are only supported at initialization to avoid inconsistenciesfor session
management.

Property changes should be described in a JSON file containing proper key/value pairs, according to Example 4.1. An
HTTP/POST request is used to load the JSON config file and apply the settings to the CSIP server.

Example 4.1. Example CSIP configuration file (service-conf.json)

{
"csi p. sessi on. backend" : "redis",
"csip.session.redis.server" : "192.168.1.100",
"csip.session. ttl" : 600

}

All property values can be passed in as native types or as a string. The entry csi p. sessi on. tt1 can be set with 600
or "600".

The curl command below performs the configuration update by issuing the HTTP POST request with the file ser -
vi ce-conf . j son. The service path to be used isalways" . . / ¢/ conf".
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$ curl -X POST -d @ervice-conf.json http://1ocal host: 8080/ csi p-test/c/conf

The configuration service returns the current configuration or an error message.

4.2. Deployments

Thissection showstypical configurationsfor different CSIP deployments highlighting development and depl oyment of
CSIP services using various environments. If asingle server deployment ischosen, all packages haveto beinstalled on
the same machine. A multi-server deployment should be used for production level deployments to support separation
of infrastructure components to ensure redundancy, failover, and scal ability. Infrastructure components are partitioned
to reside on separate machines to eliminate resource contention.

4.2.1. Simplest Single Server Deployment

On asingle server deployment all CSIP components run on the same server. Sessions are managed using the Hazel cast

backend and remain available for 10 minutes after compleition. Session archival and logging are not enabled. Thisis
the default CSIP deployment configuration.

Figure4.1. Singe server deployment

compute server +
Client — session server
(hazelcast)

localhost

Example 4.2. Single Server Deployment

{
"csi p. sessi on. backend" : "hazel cast",
"csip.session. ttl" : "600",
"csi p. | oggi ng. enabl ed" : fal se,
"csi p.archive. enabl ed" : fal se,
"csi p. hazel cast.server" : true
}
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ment with Archival

This CSIP instance uses an internal hazelcast server for session management. There is no need to start and manage
it manually.

Server Configuration

Server A (localhost)
Tomcat, Hazel cast

4.2.2. Single Server Deployment with Archival

Inthissingleserver configuration all sessionsare managed using theredis backend and will stay availablefor 5 minutes
after finish. Session are archived to the redis server after 5 minutes. Logging is disabled.

Figure4.2. Singe server deployment

compute server +
Client +——— » session server (redis) +
archive server (redis)

18.8.1.1688

The configuration is shown below.

Example 4.3. Single Server Deployment (ii)
{

"csi p. sessi on. backend" : "redis",
"csip.session.redis.server" : "10.0.1.100",
"csip.session.ttl" : "300",
"csi p. archive. enabl ed" : true,
"csip.archive.server" : "10.0.1. 100"
"csip.archive.ttl" : 604800

}

Archived session datais retained for aweek (604800 sec) before deletion.
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ment with Logging

Server Configuration

Server A (10.0.1.100)
tomcat, Redis

4.2.3. Single Server Deployment with Logging

In this single server configuration all sessions are managed using the redis backend and will stay available for 5
minutes. Session data is deleted afterwards. Logging is enabled.

Figure 4.3. Singe-Server Deployment for Development

compute server +
Client «+—— » session server (redis) +
logging server (redis)

18.8.1.1688

Example 4.4. Single-Server Deployment for Development

{
"csi p. sessi on. backend" : "redis",
"csip.session.redis.server" : "10.0.1.100",
"csip.session.ttl" : "600"
"csi p.archive. enabl ed" : fal se,
"csi p. | oggi ng. enabl ed" : true
"csip.logging.server" : 10.0.1.100,
"csip.logging.level" : ALL,

}

This single server configuration is suitable for local development of CSIP services since archives are not required.
The log level is set to ALL to capture all logging output. If development occurs on the local machine, the ~. server
properties can be set to | ocal host .

Server Configuration
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with Archival and Logging

Server A (10.0.1.100)
Tomcat CSIP, Redis

4.2.4. Single Server Deployment with Archival and Logging

In this single server configuration all sessions are managed using the Redis backend and stay available for 10 minutes
after completion. Sessions are archived to the local Redis server. Logging is enabled.

Figure4.4. Single-Server Deployment with Archival

compute server +
session server (redis) +
logging server (redis) +
archive server (redis)

Client .

18.8.1.188

The CSIP configuration is shown below.

Example 4.5. Single-Server Deployment with Archival

{
"csi p. sessi on. backend" : "redis",
"csip.session.redis.server" : "10.0.1.100",
"csip.session.ttl" : "600"
"csi p. archive. enabl ed" : true,
"csip.archive.server" : 10.0. 1. 100,
"csip.archive. ttl" @ -1,
"csi p. | oggi ng. enabl ed" : true,
"csip.logging.server" : 10.0. 1. 100,
"csip.logging.level" : WARNI NG

}

Thissingle server configuration is most suitable for local deployment of CSIP services. Thelog level isset to WARNI NG
to capture only relevant logging output. Notethat the same Redisinstanceisused for session management, archival, and
logging. This simplifies data management but may represent a bottleneck when service traffic is high. Redis memory
resources should be carefully monitored since archive entries will not expire.
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Server Configuration

Server A (10.0.1.100)
Tomcat CSIP, Redis

4.2.5. Multi-Server Deployment
Multi-server deployment addresses production needs such as scalability and failover. Infrastructure components are

partitioned so that they reside on separate machines to eliminate resource contention.

Figure 4.5. Multi-Server Deployment: separate L ogging and Archival

logging server
compute server (redis)

10.08.1.101
Client +——»

session server
(redis) +
archive server
(redis)

18.8.1.188

18.8.1.182

Typically multiple CSIP servers are used to service modeling and data service requests. The configuration below uses
one Tomcat and two Redis servers for session management, archival, and logging.

Example 4.6. M ulti-Server Deployment: separate L ogging and Archival

{
"csi p. sessi on. backend" : "redis",
"csip.session.redis.server" : "10.0.1.101",
"csip.session.ttl" : "600"
"csi p.archive. enabl ed" : true,
"csi p.archive.server" : 10.0.1.101,
"csip.archive. ttl" : -1,
"csi p. | oggi ng. enabl ed" : true,
"csip.logging.server" : 10.0.1.102,
"csip.logging.level" : WARNI NG,

}
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ment (Multiple Server)

The archive entries never expire, only warning messages are logged.
Server Configuration

Server A (10.0.1.100)
Tomcat CSIP

Server B (10.0.1.101)
Redis (session, archive)

Server C (10.0.1.102)
Redis (logging)
4.2.6. Scalable Deployment (Multiple Server)

A typical production level deployment accounts for scalability, failover, and redundancy of resources. CSIP can be
configured to cover all of those aspects.

Figure 4.6. Multi Server Deployment in Production

=777 logging
= server
o~ (redis)

compute server
16.6.1.118

. .
1 .
1 1
- ! !
= ! 16.8.1.130
. v
— —_ . [ - 1 . .
1 [ l 1 session server grid
— — = ] ' a1 (hazelcast)
P = . !
= = — 1 1
= 1 T 1
Client . 4 18.8.1.131
proxy o
1

___________

16.6.1.188-163 ‘ archive

server (redis)

-
-~

10.8.1. 120

4.2.7. Validating the Configuration

[TBD]

4.2.8. Tips / Best Practices / FAQ
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Do | haveto restart CSIP when | restart hazel cast?
No, hazelcast will reconnect to a running CSIP instance.

How do | delete keysfor all logging entriesin Redis?

# This operation erases log entries from Redi s
$ redis-cli keys "log:*" | xargs redis-cli DEL

How do | list all archive keysin Redis?

$ redis-cli keys "archive:*"

How do | flush all keys?

# This operation erases all redis server content
$ redis-cli flushall

4.3. ModelServices User Interface

CSIP provides a web-based user interface to monitor services. This includes: (i) current session status, (ii) a view
to explore logging and exception information for debugging purposes, (iii) a user interface for managing archives of
session data, and (iv) a configuration query which describes the current CSIP configuration.

The session, logging, and archive GUI are always bound to the context of a web application. Only services that are
part of that context can be explored here. If logging or archival are disabled for a context, no GUI can be used.

The CSIP property "csi p. ui . enabl ed" controls the general accessibility of the Ul for a CSIP context. It defaults
to true.

There are three URLs avail able to access the user interfaces:

http://<host >/ <cont ext >/ ¢/ sessi on
Shows the current on status for the service context.

http://<host >/ <cont ext >/ ¢/ | oggi ng
Shows all the logging records by session for the given service context.

http://<host >/ <cont ext >/ ¢/ ar chi ve
Shows all archived sessions.

The"c" path element delineates CSIP console requests and actions.

4.3.1. Session User Interface

The CSIP session Ul for a given context can be accessed using the following URL :
GET http://<host >/ <cont ext >/ ¢/ sessi on

The session Ul is shown in Figure 4.7. The table shows all relevant information for a session.
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Figure4.7. Session User Interface
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The first column lists the simulation id (suid) for a given service session with request and response JSON links. The
response JSON isavailable oncethe sessioniscompl etes. The status, client | P, and worker node IPis provided followed
by the time of the request, the time when the service session (and its output data) will expire, the execution time of the
service, and the service end point. Finally, request attachment filenames are listed and the session log is provided.

Therowsin this view are colored according to the status. Color changes with the status.

For the request, response, requesting IP address, and log, hyperlinks provide additional information to the user when
clicked (e.g. IP geolocation 2 or log listing).

Query parameters can be appended to the session URL to control the appearance of the table. As a default the most
recent session is shown on top of thistable.

col
The column to sort thetableon, eg.... 2col =5.. ., defaultis5

order
The direction for sorting, ascending ("a") or descending ("d"), e.g. . . ?or der =d. . , default is"d"

Note that the session view is not updated on a periodic basis. Users van harness browser extensions to refresh the
content so often (e.g. every 5 seconds).

4.3.2. Logging User Interface

The Logging user interface allows access to log records on a"per-session” basis. Sessions are listed with their session
id and a link to the log record Figure 4.8. Note that those sessions are not ordered. A user search for sessions by id
can fetch the associated log entry.

thtp://freegeoi p.net
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Figure 4.8. Logging User Interface
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8 Logs (2015-03-02 13:16:10)

log

log

The logging Ul link is identical to the session Ul link. Logging entries do not expire with the session. They remain
in the logging server until they are expired based on the value in "csi p. I oggi ng. tt1", which defaults to 24 hours.

Alternatively, they can be deleted explicitly.

4.3.3. Archive User Interface

The Archive Ul provides a complete listing of al archived sessions Figure 4.9. It shows a table, where each row
represents asession archive. The session id (suid), the completion status at the end of service execution, the originating
request IP address, the time of archival, the service endpoint, the session files, and a link to the log are provided in

each session row.
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Figure 4.9. Archive User Interface

L 3 C | [ lecalhostS080/ csip-example/cfarchive
4 Archived Sessions (2015-03-02 14:43:34)
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Thearchivetable can be sorted similar to the session Ul usingthepr evi ousl y descri bed col / or der query parameter
inthe URL. As adefault, archived sessions are sorted by archival date with the most recent archive shown on top.
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Appendix A. ModelServices API

A.l. Executable

Interface to manage an executable.

A.1.1. Synopsis

public interface Executable {

/1 Public Methods

public abstract Map<String, String>

public abstract int exec()

throws | CExcepti on;

envi ronnent () ;

public abstract Object[] getArgunments();

public abstract String getNane();

public abstract void redirectError(StringWiter w)

throws | OExcepti on;

public abstract void
throws | OExcepti on;

public abstract void
throws | OExcepti on;

public abstract void
throws | OExcepti on;

redirectError(String fil enane)

redirectQutput (StringWiter w)

redirectQutput (String fil enane)

public abstract void setArgunments(Cbject[] args);

}
Author

od

«interface»
Executable

+ getName(): String

+ setArguments(args: Object[]): void

+ getArguments(): Object[]

+ environment(): Map< String, String>
+ redirectOutput(filename: String): void
+ redirectOutput(w: StringWriter): void
+ redirectError(filename: String): void
+ redirectError(w: StringWriter): void

+ exec(): int

A.1.2. environment()

public abstract Map<String, String>

Get the current environment map

envi ronnent () ;

Parameters

return

the environment.
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A.1.3. exec()

public abstract int exec()
throws | CExcepti on;

run it.

Parameters

return 0 if successful, !=0 otherwise

Exceptions
java.io. | CException
A.1.4. getArguments()
publ i c abstract Object[] getArguments();

Get the executables arguments

Parameters

return | the arguments

A.1.5. getName()

public abstract String getNane();

Get the name of the executable.

Parameters

return | the name of the executable

A.1.6. redirectError(String)

public abstract void redirectError(String fil enane)

throws | OExcepti on;

Redirect stderr to afilein the workspace.

Parameters

filename the filename to use relative to the workspace.

Exceptions

java.io.| OException

A.1.7. redirectOutput(String)

public abstract void redirectQutput(String filenane)

throws | CExcepti on;

Redirect stdout to afile in the workspace.

Parameters
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filename the filename to use relative to the workspace.
Exceptions

java.io.| OException

A.1.8. setArguments(Object...)

public abstract void setArguments(Cbject[] args);

Set the executable arguments.

Parameters

args

| the executable arguments

A.2. ModelDataService

Base classfor al modeling and data services. A service implementation will subclass Model DataService.

A.2.1. Synopsis

public abstract class Mdel Dat aService {
/1 Public Static Fields

public static final

publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i
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Stri

Stri

ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng

ASYNC = "async";
CANCELED = " Cancel ed";
DESCR = "descr";

ERROR

“error";

EXEC FAI LED = "Error";
EXEC_OK ;

FAI LED = "Fail ed";

FI' NI SHED = "Fi ni shed";
FORM_PARAM = "paran';
CEOVETRY = "geometry";
IN="in";

INTENT = "intent";
KEY_CLOUD_NODE = "cl oud_node";
KEY_CPU TIME = "cpu_time";

KEY_DESC = "description";

KEY_EXPI RATI ON_DATE = "expiration_date";

KEY_FIRST_POLL = "first_pol|";
KEY_KEEP_RESULTS = "keep_resul ts";
KEY_METAI NFO = "net ai nf o";

KEY_MODE = "nopde";
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public static final String KEY_NAME = "nane";

public static final String KEY_NEXT_POLL = "next_pol | ";

public static final String KEY_PARAVETER = "paraneter";

public static final String KEY_PARAVETERSETS = "paranetersets"”;
public static final String KEY_PROGRESS = "progress";

public static final String KEY_REPORT = "report";

public static final String KEY_REQUEST_RESULTS = "request-results";
public static final String KEY_REQ IP = "request_ip";

public static final String KEY_RESULT = "result";

public static final String KEY_SERVICE URL = "service_url";
public static final String KEY_STATUS = "status";

public static final String KEY_SUUID = "suid";

public static final String KEY_TIME _CLI MATE_QUERY = "tined i mat eQuery";
public static final String KEY_TIME FILEIO = "tinmeFilel O';

public static final String KEY_TIME_LOGA NG = "tinmeLoggi ng";
public static final String KEY_TIME_MODEL = "ti nmeModel *;

public static final String KEY_TIME_SO L_QUERY = "tineSoil Query";
public static final String KEY_TIME_TOTAL = "“tineTotal ";

public static final String KEY_TSTAMP = "tstanmp";

public static final String KEY_TZ = "tz";

public static final String KEY_ UNNT = "unit";

public static final String KEY_URL = "url";

public static final String MAX = "nax";

public static final String MN = "nmin";

public static final String OUT = "out";

public static final String RANGE = "range";

public static final String REPORT_DESC = "description";

public static final String REPORT_D M = "dint;

"di mensi on0";

public static final String REPORT_DI M

public static final String REPORT_FILE = "report.json";

public static final String REPORT_NAME = "nane";

public static final String REPORT_TYPE = "type";
public static final String REPORT_UNITS = "units";
public static final String REPORT_VALUE = "val ue";
public static final String RUNNI NG = "Runni ng";

public static final String SUBM TTED = "Subnmitted";
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public static final String SYNC = "sync";
public static final String UNNT = "unit";
public static final String UNKNOAWN = "Unknown";
public static final String VALUE = "val ue";

/1 Public Fields
public Task nt ;

/1 Protected Fields
protected final Logger LOG ;
protected String tz ;

/1 Public Constructors
publ i c Model Dat aServi ce();

/1 Public Methods
@ET @roduces(val ue="application/json") public final String describeJSON();

@POST @roduces(val ue="application/json") @onsunes(val ue="application/json") public final String execu

@OST @roduces(val ue="application/json") @onsunes(value="nultipart/formdata”) public final String ex

public final void setMetainfo(JSONObj ect m);
public void setParanm JSONArray paraneter);
public final void setParanmVap(Map<String, JSONCbject> pm;
public final void setRequest(JSONCbject req);
/1 Protected Methods

@peprecated protected Call abl e<String> createCall abl e()
t hrows Excepti on;

@peprecat ed protected JSONArray createReport ()
throws Exception;

@eprecated protected JSONArray createResults()
throws Exception;

prot ect ed bool ean get Bool eanMet ai nfo(Stri ng nane)
throws Servi ceException;

protected bool ean get Bool eanParam(String nane)
throws Servi ceException;

protected bool ean get Bool eanParam(String nane,
bool ean def)
throws ServiceException;

protected final String getCodebase();

protected doubl e get Doubl eMet ai nfo(String nane)
throws Servi ceException;

prot ect ed doubl e get Doubl eParan{Stri ng nane)
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Draft

throws Servi ceException;

protected doubl e get Doubl eParan{Stri ng nane,
doubl e def)
throws Servi ceException;

protected File getFilelnput(String nane)
throws Servi ceException;

protected Set<File> getFilelnputs();
protected int getFil el nputsCount();
protected long getFirstPoll ();

protected int getlntMetainfo(String nane)
throws Servi ceException;

protected int getlntParam(String nane)
throws ServiceException;

protected int getlntParam(String nane,
int def)
throws Servi ceException;

protected JSONObj ect get JSONPar am( String nane)
throws ServiceException;

protected JSONObj ect get JSONPar anm( String nane,
JSONOhj ect def)
throws Servi ceException;

protected | ong getLongParan(String name)
throws Servi ceException;

protected | ong getLongParan{String nane,

| ong def)
throws Servi ceException;

protected final JSONObj ect get Metainfo();

protected int getMetainfoCount();

protected Set<String> get Met ai nfoNanes();

protected | ong get Next Pol | ();

protected final JSONArray getParamn();

protected int getParanCount();

protected String getParanmDescr(String nane)
throws ServiceException;

protected JSONOoj ect get ParanCeonetry(String nane)
throws Servi ceException;

protected final Map<String, JSONObject> get Paranvap();

protected Set<String> getParamNanes();

protected String getParamnit(String nane)
throws Servi ceException;

protected final String getRenoteAddr();
protected final JSONCbject getRequest();

protected final String getRequest Context();
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Draft

protected final String getRequestHost();
protected final String getRequestURL();

prot ect ed Executabl e get ResourceExe(String id)
throws Servi ceException;

protected File get ResourceFile(String id)
throws ServiceException;

protected final String getSU IX);
protected final String getServicePath();

protected String getStringMetainfo(String nane)
throws Servi ceException;

protected String getStringParan(String name)
throws Servi ceException;

protected String getStringParan(String nane,
String def)
throws ServiceException;
protected final File getWrkspaceDir();

protected bool ean hasFil el nput (String nane)
throws ServiceException;

prot ect ed bool ean hasMetai nfo(String nane);
protected bool ean hasParan{String nane);
protected final bool ean hasWorkspaceDir();

protected void postProcess()
throws Excepti on;

@peprecated protected File[] postprocess()
throws Exception;

protected void preProcess()
throws Excepti on;

@eprecated protected void preprocess()
throws Exception;

protected String process()
throws Exception;

protected void putReport(File file);

protected void putReport(File file,
String descr);

protected void putReport(File[] file);

protected void putReport(String naneg,
bool ean val);

protected void putReport(String nane,
bool ean val,
String unit);

protected void putReport(String naneg,
bool ean val ,
String unit,
String descr);

protected void putReport(String nane,
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Synopsis

Draft

prot ect ed

prot ect ed

pr ot ect ed

pr ot ect ed

pr ot ect ed

pr ot ect ed

prot ect ed

pr ot ect ed

prot ect ed

pr ot ect ed

prot ect ed

pr ot ect ed

pr ot ect ed

pr ot ect ed

pr ot ect ed

pr ot ect ed

prot ect ed

pr ot ect ed

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

doubl e

put Report (String

val ) ;

nane,

doubl e val,
String unit);

put Report (String nane,
doubl e val,
String unit,
String descr);

put Report (String nane,
int val);

put Report (String nane,
int val,
String unit);

put Report (String nane,
int val,
String unit,
String descr);

put Report (String nane,
String val);

put Report (String nane,
String val,
String unit);

put Report (String nane,
String val,
String unit,
String descr);

put Report (String nane,
JSONbj ect val ) ;

put Report (String nane,
JSONObj ect val ,
String unit);

put Report (String nane,
JSONbj ect val ,
String unit,
String descr);

putResult(File file);

putResult(File file,
String descr);

putResult (File[] file);

put Resul t (String nane,
bool ean val);

put Resul t (String nane,
bool ean val ,
String unit);

put Resul t (String nane,
bool ean val,
String unit,
String descr);

put Resul t (String nane,
doubl e val);
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Synopsis

Draft

protected void

protected void

protected void

protected void

protected void

protected void

protected void

protected void

protected void

protected void

protected void

protected void

put Resul t (String
doubl e
String

put Resul t (String
doubl e
String
String

put Resul t (String

nane,
val ,
unit);

nane,
val ,
unit,
descr);

name,

int val);

put Resul t (String

name,

int val,

String

put Resul t (String

unit);

name,

int val,

String
String

put Resul t (String
String

put Resul t (String
String
String

put Resul t (String
String
String
String

put Resul t (String

unit,
descr);

name,
val ) ;

nane,
val ,
unit);

nane,
val ,
unit,
descr);

nang,

JSONChj ect val ) ;

put Resul t (String

name,

JSONObj ect val ,

String

put Resul t (String

unit);

name,

JSONObj ect val ,

String
String

report()

t hrows Exception;

unit,
descr);

protected void setProgress(int progress)
throws Servi ceExcepti on;

protected void setProgress(String progress)
throws Servi ceException;

}

Methods inherited from java.lang.Object: cl one, equal s, fi nal i ze, get d ass, hashCode, noti fy, notifyAll,

toString, wait

Author

Olaf David
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Synopsis

Draft

Object

ModelDataService

B I A T A T i e T S S e it i S S S S S O e At i i 2 S S S S

EXEC_OK: String
EXEC_FAILED: String
KEY_REPORT: String
KEY_METAINFO: String
KEY_PARAMETER: String
KEY_RESULT: String
KEY_PARAMETERSETS: String
KEY_SUUID: String
KEY_STATUS: String
KEY_NEXT_POLL: String
KEY_FIRST_POLL: String
KEY_CPU_TIME: String
KEY_CLOUD_NODE: String
KEY_SERVICE_URL: String
KEY_URL: String
KEY_REQ_IP: String
KEY_KEEP_RESULTS: String
KEY_EXPIRATION_DATE: String
KEY_TSTAMP: String
KEY_TZ: String
KEY_PROGRESS: String
KEY_NAME: String

VALUE: String

GEOMETRY: String
KEY_UNIT: String
KEY_DESC: String
KEY_TIME_FILEIO: String
KEY_TIME_MODEL: String
KEY_TIME_CLIMATE_QUERY: String
KEY_TIME_SOIL_QUERY: String
KEY_TIME_LOGGING: String
KEY_TIME_TOTAL: String
KEY_REQUEST_RESULTS: String
FORM_PARAM: String
DESCR: String

ERROR: String

IN: String

INTENT: String

MAX: String

MIN: String

OUT: String

RANGE: String

UNIT: String

RUNNING: String
FINISHED: String
CANCELED: String

FAILED: String

UNKNOWN: String
SUBMITTED: String

SYNC: String

ASYNC: String

KEY_MODE: String
REPORT_FILE: String
REPORT_TYPE: String
REPORT_VALUE: String
REPORT_NAME: String
REPORT_UNITS: String
REPORT_DESC: String
REPORT_DIMO: String
REPORT_DIM: String

LOG: Logger

tz: String

mt: Task

78
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ModelDataService()

getRemoteAddr(): String
getCodebase(): String
getServicePath(): String
getRequestURL(): String
getRequestHost(): String
getRequestContext(): String
hasWorkspaceDir(): boolean
preprocess(): void

preProcess(): void

createCallable(): Callable< String>
process(): String

postprocess(): File[]

postProcess(): void

createResults(): SONArray
createReport(): SONArray

report(): void

getNextPoll(): long

getFirstPoll(): long

getWorkspaceDir(): File

getSUID(): String

getMetainfo(): BONObject

getParam(): SONArray

setMetainfo(mi: SONObject): void
setParam(parameter: SONArray): void
setRequest(req: BONObject): void
setParamMap(pm: Map< String, BONObject>): void
getParamMap(): Map< String, SONObject>
getRequest(): SONObject
getStringMetainfo(name: String): String
getintMetainfo(name: String): int
getDoubleMetainfo(name: String): double
getBooleanMetainfo(name: String): boolean
hasMetainfo(name: String): boolean
getMetainfoNames(): Set< String>
getMetainfoCount(): int

getFilelnputs(): Set< File>
getFileInputsCount(): int
hasFileInput(name: String): boolean
getFilelnput(name: String): File
hasParam(name: String): boolean
getParam Count(): int
getParamNames(): Set< String>




Draft createCallable() Draft

A.2.2. createCallable()

@peprecated protected Call abl e<String> createCall abl e()
throws Exception;

Createacallablemodel run. The callableisreturning astring result. Thestringis'null’ if the model execution succeeded.
Itisnot 'null’ if thereis an error and the string may contain the error message.

Parameters
return acallable

Exceptions

Exception
if an error occurred during execution.

Deprecated

overwrite csi p. Model Dat aSer vi ce. process() instead.

A.2.3. createReport()

@peprecated protected JSONArray createReport ()
throws Exception;

Create areport.

Parameters
return The report content as JSSONArray

Exceptions
Exception
Deprecated
replaced by csi p. Model Dat aSer vi ce. report ()

A.2.4. createResults()

@peprecated protected JSONArray createResul ts()
t hrows Excepti on;

Step 4. Create the results as JSON, (deprecated)

Parameters
return |the results as an array of JSON abjects.

Exceptions

Excepti on
Deprecated

replaced by csi p. Model Dat aSer vi ce. post Process()
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Draft describeJSON() Draft

A.2.5. describeJSON()

@ET @roduces(val ue="application/json") public final String describelJSO\();

Describe the service as JSON. (Service endpoint only)

Parameters
return | The service signature as JSON

A.2.6. execute(Urilnfo, HttpServletRequest, FormDataMultiPart)

@POST @r oduces(val ue="application/json") @onsunmes(value="nultipart/formdata") public final String execute(U
H

F

Handler for model services. Multi-part handling. (Service endpoint only)

Parameters

urilnfo the context info

httpReq the servlet request

multipart multi part input.

return the JSON response as String.

A.2.7. execute(Urilnfo, HttpServletRequest, String)

@°OST @roduces(val ue="application/json") @onsunes(val ue="application/json") public final String execute(Uril
Htp

Stri

Service Handler for non-multipart requests. There are no form parameter, everything isin the body. (Service endpoint
only)

Parameters

urilnfo The Urilnfo context

req tye servlet request

requestStr the request string

return the JSON response of the service.

A.2.8. getBooleanMetainfo(String)

prot ected bool ean get Bool eanMet ai nf o(Stri ng nane)
throws Servi ceException;

Get ametainfo value as boolean

Parameters

name the name of the metainfo entry
return the metaifo value
Exceptions

Servi ceException
Genera Service Exception.
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Draft getBooleanParam(String)

Draft

A.2.9. getBooleanParam(String)

prot ect ed bool ean get Bool eanParan(Stri ng nane)
throws Servi ceException;

Get a boolean parameter.

Parameters

name the parameter name.

return the parameter value as bool ean.
Exceptions

Servi ceException
General Service Exception.

A.2.10. getBooleanParam(String, boolean)
prot ected bool ean get Bool eanPar an( Stri ng nane,
bool ean def)
throws Servi ceException;

Get a Boolean parameter.

Parameters

name the name of the parameter

def the default value.

return the boolean value of the parameter.
Exceptions

Servi ceException
General Service Exception.

A.2.11. getCodebase()
protected final String getCodebase();

Get the codebase without the model service path

Parameters

return | the codebase of the URL as String

A.2.12. getDoubleMetainfo(String)

protected doubl e get Doubl eMet ai nfo(String nane)
throws Servi ceException;

Get the metainfo value as double.

Parameters

name the name of the metainfo entry
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Draft getDoubleParam(String) Draft
return the metainfo value.
Exceptions

Ser vi ceException
General Service Exception.

A.2.13. getDoubleParam(String)

protected doubl e get Doubl eParan{String name)
throws ServiceException;

Get an double parameter

Parameters

name the parameter name

return the parameter value as double
Exceptions

Ser vi ceExcepti on
General Service Exception.

A.2.14. getDoubleParam(String, double)

prot ect ed doubl e get Doubl eParan(Stri ng nane,

doubl e def)
throws Servi ceException;

Get a double parameter.

Parameters

name the name of the parameter

def the default value if parameter does not exist

return the double value of the parameter

Exceptions

Servi ceExcepti on
General Service Exception.

A.2.15. getFilelnput(String)

protected File getFilelnput(String nane)
throws Servi ceException;

Get afile object for agiven file name.

Parameters

name the file name (no path)

return the file object with its absolute file path within the workspace. It returns null if the
fileisnot input or does not exist.
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Draft getFilel nputs()

Draft

Exceptions

csi p. Servi ceException
General Service Exception.

A.2.16. getFilelnputs()

protected Set<File> getFilelnputs();

Get the attached files for this request. Thisincludes the request.

Parameters

return |Theset of files.

A.2.17. getFilelInputsCount()

protected int getFilelnputsCount();

Get the number of attachments. This includes the request.

Parameters

return | the number of files attached.

A.2.18. getFirstPoll()

protected long getFirstPoll ();

Get the time until first poll for async calls in milliseconds.

Parameters

return |timetofirst poll in milliseconds

A.2.19. getintMetainfo(String)

protected int getlntMetainfo(String nane)
throws Servi ceException;

Get metainfo value asint.

Parameters

name the name of the metainfo entry
return the int value of a metainfo entry.
Exceptions

Servi ceExcepti on
General Service Exception.

A.2.20. getintParam(String)

protected int getlntParam(String nane)
throws Servi ceException;

Get an int parameter.
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getlntParam(String, int)

Draft

Draft
Parameters
name the parameter name
return the parameter value asint
Exceptions

Servi ceException
General Service Exception.

A.2.21. getintParam(String, int)
protected int getlntParan(String nane,
int def)
throws Servi ceException;

Get aint parameter.

Parameters

name the name of the parameter

def the default value if parameter does not exist
return the int value of the parameter.
Exceptions

Servi ceException
General Service Exception.

A.2.22. getJSONParam(String)

protect ed JSONObj ect get JSONPar an(Stri ng nane)
throws Servi ceExcepti on;

Get a JISONObject parameter.
Parameters
name the parameter name.
return the parameter value as JSONObject.
Exceptions

Servi ceExcepti on
General Service Exception.

A.2.23. getJSONParam(String, JSONODbject)

protected JSONObj ect get JSONPar am( String nane,
JSONOhj ect def)

throws Servi ceException;

Get aLong parameter.

Parameters




getLongParam(String)

Draft

Draft

name the name of the parameter

def the default value if parameter does not exist
return the JISONODbject of the parameter
Exceptions

Servi ceException
General Service Exception.

A.2.24. getLongParam(String)

protected | ong getLongParan{String nane)
throws Servi ceException;

Get along parameter.

Parameters

name the parameter name.

return the parameter value aslong.
Exceptions

Servi ceExcepti on
General Service Exception.

A.2.25. getLongParam(String, long)
protected | ong getLongParan(String nane,
| ong def)
throws Servi ceException;

Get aLong parameter.

Parameters

name the name of the parameter

def the default value if parameter does not exist

return the long value of the parameter

Exceptions

Ser vi ceException
General Service Exception.

A.2.26. getMetainfo()
protected final JSONCbject getMetainfo();

Get the request metainfo.

Parameters

return the metainfo
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Draft getM etainfoCount()

Draft

A.2.27. getMetainfoCount()

protected int getMetainfoCount();

Get the number of metainfo entries.

Parameters

return |the number of entries.

A.2.28. getMetainfoNames|()

protected Set<String> get Met ai nfoNanes();

Get al metainfo names.

Parameters

return | the set of metainfo names.

A.2.29. getNextPoll()

protected | ong get NextPoll ();

Return the recommended polling interval for async callsin milliseconds.

Parameters

return |the polling interval value in milliseconds

A.2.30. getParam()

protected final JSONArray getParam();

Get the request parameter

Parameters

return |request parameter

A.2.31. getParamCount()

protected int getParanCount();

Get the number of parameter.

Parameters

return |the number of parameter

A.2.32. getParamDescr(String)

protected String getParanmDescr(String nane)
throws Servi ceException;

Get the description of a parameter.

Parameters
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Draft getParamGeometry(String) Draft
name the parameter name

return the description as string, 'null’ if there is none.

Exceptions

Servi ceExcepti on
General Service Exception.

A.2.33. getParamGeometry(String)

protected JSONObj ect get ParanCeonetry(String nane)
throws Servi ceException;

Get the geometry of a parameter

Parameters

name the name if the parameter
return the geometry of a parameter
Exceptions

Servi ceException
General Service Exception.

A.2.34. getParamMap()

protected final Map<String, JSONObject> getParanmvap();

Get the Parameter as map "name" -> JSONObject

Parameters

return |the parameter map

A.2.35. getParamNames()

protected Set<String> getParamNanes();

Get all parameter names.

Parameters

return | the set of names.

A.2.36. getParamUnit(String)

protected String getParanmnit(String nange)
throws Servi ceException;

Get the unit of a parameter.

Parameters

name the parameter name
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Draft getRemoteAddr()

Draft

return the unit as string, 'null’ if thereis none.

Exceptions

Servi ceExcepti on
General Service Exception.

A.2.37. getRemoteAddr()

protected final String getRenpteAddr();

The request ip

Parameters

return |the request ip

A.2.38. getRequest()

protected final JSONCbject getRequest();

Get the original JSOn request object.

Parameters

return |the request object.

A.2.39. getRequestContext()

protected final String getRequestContext();

Get the webapp context name.

Parameters

return | the context name

A.2.40. getRequestHost()

protected final String getRequestHost();

Get the complete request URL

Parameters

return |theful| request URL

A.2.41. getRequestURL()

protected final String getRequestURL();

Get the complete request URL
Parameters
return the full request URL
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Draft getResourceExe(String)

Draft

A.2.42. getResourceExe(String)

protected Executabl e get ResourceExe(String id)
throws Servi ceException;

Get an service executable from aresource definition. Resources are defined as service annotations.

Parameters

id the id of the resource

return the ProcessExecution for that executable
Exceptions

Ser vi ceExcepti on
General Service Exception.

See Also

csi p. annot ati ons. Resour ce

A.2.43. getResourceFile(String)

protected File get ResourceFile(String id)
throws Servi ceException;

Get a service resource file. Resources are defined as service annotations.

Parameters

id theid of the resource.

return the extracted file within the local file system.
Exceptions

Ser vi ceExcepti on
General Service Exception.

See Also

csi p. annot ati ons. Resour ce

A.2.44. getServicePath()

protected final String getServicePath();

Provide the service path name, e.g. 'weps/1.0'

Parameters

return | the model service path

A.2.45. getStringMetainfo(String)

protected String getStringMetainfo(String nane)
throws Servi ceException;

Get the metainfo value as String.
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getStringParam(String) Draft

Draft
Parameters
name the name of the metainfo entry
return the value of a metainfo entry
Exceptions

Servi ceException
General Service Exception.

A.2.46. getStringParam(String)

protected String getStringParan(String nane)
throws Servi ceException;

Get a String parameter

Parameters

name the parameter name

return the parameter value as String
Exceptions

Servi ceExcepti on
General Service Exception.

A.2.47. getStringParam(String, String)
protected String getStringParan(String nane,
String def)
throws Servi ceExcepti on;

Get a String parameter.

Parameters
name the name of the parameter

def the default value if the parameter is missing
the value of the parameter

return

Exceptions

Servi ceException
General Service Exception.

A.2.48. getSUID()

protected final String getSU D();

Get the simulation unique identifier (128 byte UUID)

Parameters
return |the suid string
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Draft getWorkspaceDir()

Draft

A.2.49. getWorkspaceDir()

protected final File getWrkspacebDir();

Get anew Workspace folder for this model run. returns null if it has no simulation folder.

Parameters

return | the workspace or null if there should be none.

A.2.50. hasFilelnput(String)

prot ect ed bool ean hasFil el nput (String nane)
throws Servi ceException;

Check isainput file exists in the workspace.

Parameters

name the file name

return trueif the file exist, false otherwise
Exceptions

Servi ceException
General Service Exception.

A.2.51. hasMetainfo(String)

protected bool ean hasMetai nfo(String nane);

Check if ametainfo entry exists.

Parameters
name the name of a metainfo name.
return trueif ametainfo entry exists, false otherwise

A.2.52. hasParam(String)
prot ect ed bool ean hasParan(Stri ng nane);

Check if a parameter exists.

Parameters
name the name of the parameter entry
return true if present false otherwise.

A.2.53. hasWorkspaceDir()

protected final bool ean hasWorkspaceDir();

Indicate if the service needs a workspace folder (as sandbox)

Parameters
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Draft postprocess()

Draft

‘ return |true if it is needed, false otherwise.

A.2.54. postprocess()

@eprecated protected File[] postprocess()
throws Exception;

workflow step 3: Postprocess the data.

Parameters

return The filenames that should be transferred into the results folder

Exceptions
Excepti on
Deprecated
overwrite csi p. Model Dat aSer vi ce. post Process() instead.

A.2.55. postProcess()

protected void postProcess()
throws Exception;

workflow step 3: create the response the data.
Exceptions
Excepti on

A.2.56. preprocess|()

@peprecated protected void preprocess()
throws Exception;

workflow step 1: Preprocess the data.
Exceptions
Excepti on
Deprecated
replaced by csi p. Model Dat aSer vi ce. post Process()

A.2.57. preProcess()

protected void preProcess()
throws Exception;

workflow step 1: process the request data.

Exceptions

Excepti on
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Draft process()

Draft

A.2.58. process|()

protected String process()
throws Exception;

Process | ogic of the service.

Parameters

return null if the process ended successfully, the error message otherwise.

Exceptions

Exception

A.2.59. putReport(File...)
protected void putReport(File[] file);

Put Filesinto areport.

Parameters

file |thefi|esto report

A.2.60. putReport(File)

protected void putReport(File file);

Put aFile into areport.

Parameters

file |thefi|et0 report

A.2.61. putReport(File, String)

protected void putReport(File file,
String descr);

Put aFileinto areport.

Parameters
file thefile
descr adescription

A.2.62. putReport(String, boolean)

protected void putReport(String nane,
bool ean val);

Put a boolean value into a report.

Parameters

name the result name
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Draft putReport(String, boolean, String)

Draft

‘ val | the value to store

A.2.63. putReport(String, boolean, String)

protected void putReport(String nane,
bool ean val ,

String unit);
Put a boolean value into a report.
Parameters
name the result name
val the valueto store
unit the physical unit

A.2.64. putReport(String, boolean, String, String)

protected void putReport(String nane,
bool ean val ,
String unit,
String descr);

Put a boolean value into areport.

Parameters

name the result name
va the valueto store
unit the physical unit
descr adescription

A.2.65. putReport(String, double)

protected void putReport(String nane,
doubl e val);

Put a double value into areport.

Parameters
name the result name
val the value to store

A.2.66. putReport(String, double, String)

protected void putReport(String nane,
doubl e val,
String unit);

Put adouble valueinto areport.

Parameters
name the result name
val the value to store
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Draft putReport(String, dou-
ble, String, String)

Draft

‘unit |the physical unit

A.2.67. putReport(String, double, String, String)

protected void putReport(String naneg,
doubl e val,
String unit,
String descr);

Put adouble valueinto areport.

Parameters

name the result name
val the value to store
unit the physical unit
descr a description

A.2.68. putReport(String, int)

protected void putReport(String naneg,

int val);
Put aint value into areport.
Parameters
name the result name
val the value to store

A.2.69. putReport(String, int, String)

protected void putReport(String nane,

int val,
String unit);
Put aint value into areport.
Parameters
name the result name
val the value to store
unit the physical unit

A.2.70. putReport(String, int, String, String)

protected void putReport(String nane,
int val,
String unit,
String descr);

Put aint value into areport.

Parameters

name the result name
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Draft putReport(String, JSONObject)
va the valueto store

unit the physical unit

descr adescription

A.2.71. putReport(String, JSONODbject)

protected void putReport(String nane,

JSONbj ect val ) ;

Put a JSONObject value into a report.

Parameters
name the result name
val the value to store

A.2.72. putReport(String, JSONObject, String)

protected void putReport(String nane,

JSONbj ect val ,
String unit);

Put a JSONODbject value into areport.

Parameters

name the result name
val the valueto store
unit the physical unit

A.2.73. putReport(String, JSONODbject, String, String)

protected void putReport(String naneg,

JSONObj ect val ,
String unit,
String descr);

Put a JSONODbject value into areport.

Parameters

name the result name
va the valueto store
unit the physical unit
descr adescription

A.2.74. putReport(String, String)

protected void putReport(String nane,

String val);

Put a String value into areport.

Parameters
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Draft putReport(String, String, String) Draft
name the result name
val the value to store

A.2.75. putReport(String, String, String)

protected void putReport(String nane,

String val,
String unit);

Put a String value into areport.

Parameters

name the result name
val the valueto store
unit the physical unit

A.2.76. putReport(String, String, String, String)

protected void putRReport(String naneg,

String val,
String unit,
String descr);

Put a String value into areport.

Parameters

name the result name
va the valueto store
unit the physical unit
descr adescription

A.2.77. putResult(File...)

protected void putResult(File[] file);

Provide multiple files as aresult.

Parameters

file

|thefi|e;to add as aresult

A.2.78. putResult(File)

protected void putResult(File file);

Provide afile as aresult.

Parameters

file

|thefi|e result

A.2.79. putResult(File, String)

protected void putResult(File file,
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Draft

String descr);

Provide afile with description as aresult.

Parameters

file

descr

A.2.80. putResult(String, boolean)

protected void putResult(String nane,
bool ean val);

Provide aboolean as aresult.

Parameters
name the result name
val the value to store

A.2.81. putResult(String, boolean, String)

protected void putResult(String naneg,
bool ean val ,

String unit);
Provide a boolean as aresult.
Parameters
name the result name
val the value to store
unit the physical unit

A.2.82. putResult(String, boolean, String, String)

protected void putResult(String nane,
bool ean val,
String unit,
String descr);

Provide aboolean as aresult.

Parameters

name the result name
va the valueto store
unit the physical unit
descr adescription

A.2.83. putResult(String, double)

protected void putResult(String nane,
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putResult(String, double, String)

Draft

Provide adouble as aresult.

doubl e val);

Parameters
name the result name
val the value to store

A.2.84. putResult(String, double, String)

protected void putResult(String nane,

Provide adouble as aresult.

doubl e val,
String unit);

Parameters

name the result name
val the valueto store
unit the physical unit

A.2.85. putResult(String, double, String, String)

protected void putResult(String nane,

Provide adouble as aresult.

doubl e val,
String unit,
String descr);

Parameters

name the result name
va the valueto store
unit the physical unit
descr adescription

A.2.86. putResult(String, int)

protected void putResult(String nane,

Provide an int as aresult.

int val);

Parameters
name the result name
val the value to store

A.2.87. putResult(String, int, String)

protected void putResult(String naneg,

int val,
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Draft putResult(String, int, String, String)
String unit);

Provide anint as aresult.

Parameters

name the result name

val the value to store

unit the physical unit

A.2.88. putResult(String, int, String, String)

protected void putResult(String nane,
int val,
String unit,
String descr);

Provide an int as aresult.

Parameters

name the result name
val the value to store
unit the physical unit
descr adescription

A.2.89. putResult(String, JSONObject)

protected void putResult(String naneg,
JSONbj ect val ) ;

Provide a JSONODbject as a result.

Parameters
name the result name
val the value to store

A.2.90. putResult(String, JSONObject, String)

protected void putResult(String nane,
JSONObj ect val ,
String unit);

Provide a JSONODbject as aresult.

Parameters

name the result name
va the valueto store
unit the physical unit

A.2.91. putResult(String, JSONODbject, String, String)

protected void putResult(String nane,
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Draft putResult(String, String)

Draft

JSONhj ect val ,
String unit,
String descr);

Provide a JSONODbject as aresult.

Parameters

name the result name
val the valueto store
unit the physical unit
descr a description

A.2.92. putResult(String, String)

protected void putResult(String nane,

String val);
Provide a string as aresullt.
Parameters
name the result name
val the value to store

A.2.93. putResult(String, String, String)

protected void putResult(String nane,

String val,
String unit);
Provide a string as aresullt.
Parameters
name the result name
val the value to store
unit the physical unit

A.2.94. putResult(String, String, String, String)

protected void putResult(String nane,
String val,
String unit,
String descr);

Provide a string as aresult.

Parameters

name the result name
va the valueto store
unit the physical unit
descr adescription
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Draft

A.2.95. report()

protected void report()
throws Excepti on;

Create areport.

Exceptions

Excepti on

A.2.96. setMetainfo(JSONODbject)

public final void setMetainfo(JSONObject m);
Set the request metainfo.
Deprecated
Deprecated

A.2.97. setParam(JSONArray)

public void setParam(JSONArray paraneter);
Set the request parameter.
Depr ecated
Deprecated
A.2.98. setParamMap(Map<String, JSONObject>)
public final void setParamvap(Map<String, JSONObject> pnj;
Set the Parameter map
Depr ecated
Deprecated

A.2.99. setProgress(int)

protected void setProgress(int progress)
throws Servi ceExcepti on;

Set the progress as a numerical value (0.-.100)

Parameters

progress | avalue between 0 and 100;

Exceptions

Ser vi ceException
General Service Exception.
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A.2.100. setProgress(String)

protected void setProgress(String progress)
throws Servi ceException;

Set the progress as a string message. Call this message during process() to indicate progress for long running models.
If the serviceis called asynchronously the message will be reported in the metainfo part of therest call asthe 'progress
entry.

Parameters
progress ameaningful message

Exceptions

Servi ceExcepti on
General Service Exception.

A.2.101. setRequest(JSONODbject)

public final void setRequest(JSONCbject req);

Set the request

Deprecated

Deprecated

A.3. ModelDataService.Task

Model execution Task.

A.3.1. Synopsis

public final class Mdel Dat aServi ce. Task extends, Thread {
/1 Public Constructors

public Task(Call abl e<String> call);
/1 Public Methods
public void run();

public String toString();
}

Methods inherited from java.lang.Thread: acti veCount, checkAccess, cl one, count St ackFr anes, current -
Thr ead, destr oy, dunpSt ack, enuner at e, get Al | St ackTr aces, get Cont ext O assLoader, get Def aul t Uncaugh-
t Excepti onHandl er, get | d, get Nane, getPriority, get StackTrace, get St at e, get Thr eadG oup, get Uncaugh-
t Excepti onHandl er, hol dsLock, i nterrupt,interrupted, i sAlive, i sDaenon, i sl nterrupted,join,resune,
run, set Cont ext Cl assLoader , set Daenon, set Def aul t Unhcaught Except i onHandl er, set Nane, setPriority, se-
t Uncaught Except i onHandl er, sl eep, start, st op, suspend, toString,yield

Methodsinherited from java.lang.Object: equal s, fi nal i ze, get O ass, hashCode, noti fy, noti fyAl |, wai t

Fieldsinherited from java.lang.Thread: MAX_PRI ORI TY, M N_PRI ORI TY, NORM PRI ORI TY
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«interface» .
Runnable Obicet
7 AN
e e e e e e e e e e =
1
1
Thread
AN

Task

+ Task(call: Callable< String>)
+ run(): void
+ toString(): String

A.4. ServiceException

1. Resource

Resource definition.

1.1. Synopsis
@ret enti on(val ue=j ava. | ang. annot ati on. Ret enti onPol i cy. RUNTI ME) @ ar get (val ue=j ava. | ang. annot ati on. El enent Type. T
public String file ;
public ResourceType type ;
public String id ;
publ i ¢ bool ean w ne ;
public String args ;

public String env ;

}
Author
od
«interface»
Annotation
a
e e e e e e - -
!
«annotation»
Resource
1.2. args

Default executable arguments, separated by space

‘ Parameters
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‘ return the executable arguments

1.3. env

Default environment variables to be used for execution. ("env1=abc env2=def"}

Parameters
return the environment variables for execution.
1.4. file
The path to the file within the war file or file system.

Parameters

return the relative path to the file in the war or on the absolute path in the file system.
1.5.id

Theid of that resource. Set it only if you want to access the resource.

Parameters

return theid of that resource

See Also

csip.AbstractM odel ServicetfgetResourceExe(javal ang. String)

csip.AbstractM odel ServicettgetResourcekil e(javal ang.String)

1.6. type

The type of the resource. F

Parameters
return the specific type of the resource.

1.7. wine

Should the file executed via wine.

Parameters
return

|true if executed viawine, false otherwise.

Genera Service Exception.

A.4.1. Synopsis

public class ServiceException extends, Exception {
/1 Public Constructors

public ServiceException(String nessage);
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Draft ServiceException(String) Draft

public ServiceException(String nessage,
Thr owabl e cause);

publ i c Servi ceExcepti on(Throwabl e cause);
}

Methods inherited from java.lang.Throwable: addSuppressed , filllnStackTrace , get Cause , get Local -
i zedMessage , get Message , get St ackTrace , get Suppressed , i nit Cause , print StackTrace , set StackTrace
,toString

Methodsinherited from java.lang.Object: cl one, equal s ,final i ze,get C ass , hashCode ,notify ,notifyAll
,wai t

Author

Olaf David

«interface» .
Serializable Object
AN
AN
______________________
I
1
Throwable
AN
Exception
AN

ServiceException

+ ServiceException(message: String)
+ ServiceException(message: String, cause: Throwable)
+ ServiceException(cause: Throwable)

A.4.2. ServiceException(String)
public ServiceException(String nessage);

Exception Constructor

Parameters
message |the exception message

A.4.3. ServiceException(String, Throwable)

public ServiceException(String nessage,
Thr owabl e cause);

Exception Constructor

Parameters

message
cause
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Draft ServiceException(Throwable) Draft

A.4.4. ServiceException(Throwable)
publ i c Servi ceExcepti on( Thr owabl e cause);

exception Constructor.

Parameters
cause |

A.5. Resource

Resource definition.

A.5.1. Synopsis

@Rret enti on(val ue=j ava. | ang. annot ati on. Ret enti onPol i cy. RUNTI ME) @rar get (val ue=j ava. | ang. annot ati on. El enen
public String file ;

public ResourceType type ;

public String id ;

publ i c bool ean w ne ;

public String args ;

public String env ;

}
Author
od
«interface»
Annotation
AN
e e e e e e e e e - -
«annotation»
Resource
A.5.2. args
Default executable arguments, separated by space
Parameters
return the executable arguments
A.5.3. env

Default environment variables to be used for execution. ("envl=abc env2=def"}

‘ Parameters
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‘ return the environment variables for execution.

A.5.4.file

The path to the file within the war file or file system.

Parameters
return the relative path to the file in the war or on the absolute path in the file system.
A55.id

Theid of that resource. Set it only if you want to access the resource.

Parameters

return the id of that resource

See Also

csip.AbstractM odel ServicettgetResourceExe(javal ang.String)

csip.AbstractM odel ServicettgetResourceFil e(javal ang.String)

A.5.6. type

The type of the resource. F

Parameters

return the specific type of the resource.

A.5.7. wine

Should the file executed viawine.

Parameters

return

|true if executed viawine, false otherwise.

A.6. ResourceType

Resource types.

A.6.1. Synopsis

public final class ResourceType extends,
/1 Public Static Fields

EnunxResour ceType> {

public static final
public static final
public static final

public static final

Resour ceType ARCHI VE ;
Resour ceType CLASSNAME ;
Resour ceType EXECUTABLE ;

Resour ceType FILE ;
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Draft ARCHIVE Draft

public static final ResourceType JAR ;
public static final ResourceType OMS DSL ;
public static final ResourceType OUTPUT ;
public static final ResourceType REFERENCE ;

/1 Public Static Methods
public static ResourceType val ueO(String nane);
public static ResourceType[] val ues();

}

Methodsinherited from java.lang.Enum: cl one, conpar eTo, equal s, fi nal i ze, get Decl ari ngC ass, hashCode,
nane, ordi nal ,toString, val uet™

Methodsinherited from java.lang.Object: get O ass, notify, noti fyAl |, wait

Author
od
«interface» Object «interface»
Comparable<E> 1 Serializable
a AN

’L- E: E extends Enum< E>
e

Enum<ResourceType>

I

ResourceType

+ values(): ResourceType[]
+ valueOf(name: String): ResourceType

A.6.2. ARCHIVE
public static final ResourceType ARCHI VE ;

Thisresourceisazip file and it should be unpacked.

A.6.3. CLASSNAME
public static final ResourceType CLASSNAME ;

Thisisafileisajavaclass name.

A.6.4. EXECUTABLE
public static final ResourceType EXECUTABLE ;

Thisresource is a executable.

A.6.5. FILE
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Draft JAR Draft

public static final ResourceType FILE ;

Thisresourceis afile.

A.6.6. JAR

public static final ResourceType JAR ;
Thisisafileisajar file.
A.6.7. OMS_DSL

public static final ResourceType OVS_DSL ;
ThisisafileisaOMSDSL file.
A.6.8. OUTPUT

public static final ResourceType OUTPUT ;

The resource describes output of the model service.

A.6.9. REFERENCE
public static final ResourceType REFERENCE ;

Thisisafilereference to an existing file. Nothing should be extracted.

A.7. Resources

Describe the resources bundled with the service.

A.7.1. Synopsis

@Rret enti on(val ue=j ava. | ang. annot ati on. Ret enti onPol i cy. RUNTI ME) @rar get (val ue=j ava. | ang. annot ati on. El enent Type. T

public Resource[] val ue ;

}
Author
od
«interface»
Annotation
a
e e e e e e - -
!
«annotation»
Resources
A.7.2. value

List of resources.
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value

Draft

Parameters

return

the array of resources.
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Appendix B. ModelServices

fleld values

Constant

B.1. csip.*

Table B.1. ModelDataService

ASYNC "async"
CANCELED "Canceled"
DESCR "descr"
ERROR "error"
EXEC_FAILED "Error"
FAILED "Failed"
FINISHED "Finished"
FORM_PARAM "param"
GEOMETRY "geometry"

IN "in"

INTENT "intent"
KEY_CLOUD_NODE "cloud_node"
KEY_CPU_TIME "cpu_time"
KEY_DESC "description™
KEY_EXPIRATION_DATE "expiration_date"
KEY_FIRST_POLL "first_poll"
KEY_KEEP RESULTS "keep_results'
KEY_METAINFO "metainfo"
KEY_MODE "mode"
KEY_NAME "name"
KEY_NEXT_POLL "next_poll"
KEY_PARAMETER "parameter”
KEY_PARAMETERSETS "parametersets’
KEY_PROGRESS "progress’
KEY_REPORT "report”
KEY_REQUEST_RESULTS "request-results’
KEY_REQ_IP "request_ip"
KEY_RESULT "result"
KEY_SERVICE_URL "service _url"
KEY_STATUS "status"
KEY_SUUID "suid"

KEY_TIME_CLIMATE_QUERY

"timeClimateQuery"

113



Draft csip.* Draft
KEY_TIME_FILEIO "timeFilel 0"
KEY_TIME_LOGGING "timeL ogging"
KEY_TIME_MODEL "timeM odel"
KEY_TIME_SOIL_QUERY "timeSoil Query"
KEY_TIME_TOTAL "timeTotal"
KEY_TSTAMP "tstamp"
KEY_TZ "tz"
KEY_UNIT "unit"
KEY_URL "url"

MAX "max"

MIN "min"

ouT "out"

RANGE "range"
REPORT_DESC "description™
REPORT_DIM "dim"
REPORT_DIMO "dimension0"
REPORT_FILE "report.json”
REPORT_NAME "name"
REPORT_TYPE "type"
REPORT_UNITS "units'
REPORT_VALUE "value'
RUNNING "Running"
SUBMITTED "Submitted”
SYNC "sync"

UNIT "unit"
UNKNOWN "Unknown"
VALUE "value'
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J hasWorkspaceDir, 91
postprocess, 92

JAR, 110 postProcess, 92
preprocess, 92

M preProcess, 92

Methods process, 93

createCallable, 79
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exec, 70
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report, 102
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getintMetainfo, 83 ®)
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getJSONParam, 84, 84 OUTPUT, 110
getLongParam, 85, 85
getMetainfo, 85 P
getMetainfoCount, 86
getMetainfoNames, 86 postprocess, 92
getName, 70 postProcess, 92
getNextPoll, 86 preprocess, 92
getParam, 86 preProcess, 92

’ process, 93

getParamCount, 86
getParamDescr, 86
getParamGeometry, 87
getParamMap, 87
getParamNames, 87
getParamUnit, 87
getRemoteAddr, 88
getRequest, 88
getRequestContext, 88
getRequestHost, 88
getRequestURL, 88
getResourceExe, 89
getResourceFile, 89
getServicePath, 89
getStringMetainfo, 89
getStringParam, 90, 90

putReport, 93, 93, 93, 93, 94, 94, 94, 94, 95, 95, 95, 95,
96, 96, 96, 96, 97, 97

putResult, 97, 97, 97, 98, 98, 98, 98, 99, 99, 99, 99, 100,
100, 100, 100, 101, 101, 101

R

redirectError, 70
redirectOutput, 70
REFERENCE, 110
report, 102
Resource, 104, 107
Resources, 110
ResourceType, 108

S

getSuUID, 90 ServiceException, 105, 106, 106, 107
getWorkspaceDir, 91 setArguments, 71

hasFilelnput, 91 setMetainfo, 102

hasMetainfo, 91 setParam, 102

hasParam, 91 setParamMap, 102
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setProgress, 102, 103
setRequest, 103

T
type, 105, 108
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