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Deployment Technology Shift2



Model as a Service

• “Software-as-a-Service” flavor
“ … being able to call up scientific models and  components 

across a network. [Roman 2009]”

• Service Exploration, Meta Data aspect

• Simple application interface, standards for 

data and interoperability

• Programmatic use



MaaS addresses

• Model reuse and repurpose

• Model deployment, distribution, and 

maintenance.

• Data provisioning

• Programming Language constraints

• Separation of UI and engine

API



CSIP

• Cloud Services Integration Platform

• Annotation-based MaaS SoA Platform

• Server-API / Client-JSON / Restful

• Registry, Exploration, Execution

• Cloud agnostic

• Traceability, Scaling, Archival, Caching

• Asynchronous Workflow

• Ensemble runs

https://alm.engr.colostate.edu/project/csip



History

• 2012 - Explore cloud options for running 

environmental models 

• 2013 - Implement CSIP prototype by 

extending OMS3 into SoA

• 2014 - CSIP erosion model and data 

services for various applications

• 2015 -18 - 250+ model & data services for 

10+ (research) projects



OMS3 – CSIP Relationship
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https://alm.engr.colostate.edu/project/csip



OMS/CSIP Support to NRCS:  Conservation 

Delivery Streamlining Initiative (CDSI)
10

Services:  LMOD, LAMPS, Soil, Climate, WEPS, GRAS, WQM deployed/completed

WEPP, Cligen, Windgen in progress; RHEM, DayCent, and FIRI to be added



Service implementation

@Name(“Temperature Conversion")

@Description("Example of an simple service")

@Documentation("https://alm.engr.colostate.edu/csip")

@State(PROTOTYPE)

@License(License.GPL3)

@VersionInfo("$Id: 0.1+47 V2_0.java 4657aca8bafb 2018-08-26 od $")

@Author(name = "od", email = "<odavid@colostate.edu>", org = "CSU")

@Category("Examples")

@Category("Climate")

@Path("m/simpleservice/2.0")

public class V2_0 extends csip.ModelDataService {

@Override

protected void doProcess() throws Exception {

double temp = getDoubleParam("temp");

String un = getParamUnit("temp");

if (un.equals("C")) {

putResult("temp", temp * 9 / 5 + 32, "temperature", "F");

return;

}

throw new ServiceException("missing unit.");

}

}



Service implementation (External Model)

import csip.annotations.*;

import javax.ws.rs.Path;

/**

* TR20 Service

*/

@Name("Hydrotools")

@Description("TR20")

@Path("m/tr20/1.0")

@Polling(first = 10000, next = 2000)

@Ressource(file = "/bin/lin-amd64/TR20.exe“ id=“auto”)

@OutputFiles({"*.out", "*.hyd", "*.err", "*.dbg", "stdout.txt", "stderr.txt"})

public class V1_0 extends csip.ModelDataService {

// nothing else to do here :)

}



Service URL

http://csip.engr.colostate.edu:8088/csip-erosion/m/r2/1.1

host port context type

name

version



CSIP JSON Response
{

"metainfo": {

"status": "Finished",

"first_poll":1000,

"next_poll":1000,

"suid":"c6808036-db0b-11e3-84c6-8d184928a57a",

"tstamp": "2014-02-14T02:02:17+0000",

"service_url": "http:\/\/localhost:8080\/csip-eft\/m\/efh2\/1.0",

"cpu_time": 16,

"expiration_date":"2014-05-14T02:07:17+0000"

},

"parameter": [

{

"name": "precip",

"description": "precip",

"unit": "inch",

"min": "1",

"max": "15",

"value": 14

},

{

"name": "runoffcurvenumber",

"min": "40",

"max": "95",

"value": 90

...

],

"result": [

{

"name": "runoff",

"value": 12.75

},

{

"name": "timeofconcentration",

"value": 0.727178

},

{

"name": "unitpeakdischarge",

"value": 0.3700218

}

]

}

metainfo

parameter

result



Service Endpoint Signature



Applications



OMS/CSIP Support to NRCS:  Customer Service 

Toolkit Integrated Erosion Tool (IET)17

Services : RUSLE2, WEPS, SCI, STIR, Soil, Climate, LMOD, Input Translators deployed 

Cligen, Windgen, WEPP in progress; LAMPS under discussion



OMS/CSIP Support to NRCS:  Resource 
Stewardship Evaluation Tool (RSET)18

Services:  WQM, GRAS-RHA, GRAS-PCS completed

STEP-Wildlife, STEP-Aquatic, Air Quality, Soil, LMOD, Climate, and simplified 

versions of IET water/wind erosion and SCI to be added/integrated



OMS/CSIP Support to NRCS:  Engineering 

Field Tools (EFT)
19

Services : NRCS HydroTools services deployed (TR20, TR55, EFH2)



OMS/CSIP Support to NRCS:  LMOD 
20

Services : LMOD, Input Translators deployed, Clients: SMA



Landuse and Agricultural Management Practices web-

Service (LAMPS)21

LAMPS-CSIP Service Response for scott.json

"parameter": [{
"name": "geometry",
"value": “scott.kmz"

}],
"result": [

…
{

"name": "NASS_dominant_crop.csv",
"value": “http://csip.engr.colostate.edu:8087/csip-lamps/q/74ef0055-ea8f-11e3-b286-

f554bca29d2f/NASS_dominant_crop.csv"
},
{

"name": "NASS_2010.tif",
"value": "http://csip.engr.colostate.edu:8087/csip-lamps/q/74ef0055-ea8f-11e3-b286-

f554bca29d2f\/NASS_2010.tif"
},
…

PolygonID NASS-Year  Dominant-Crop  Confidence-Value(0-100)  Irrigated area > 40%Irrigated Area (0-100%) 2nd dominant crop 2nd crop Conf.Index

1 2008  Grass/Pasture 48  No 0  Winter Wheat 36

1 2009  Fallow/Idle Cropland 79  No 0  Developed/Open Space 4

1 2010  Winter Wheat 71  No 0  Fallow/Idle Cropland 9

1 2011  Fallow/Idle Cropland 72  No 0  Grass/Pasture 2

1 2012  Fallow/Idle Cropland 63  No 0  Winter Wheat 10

1 2013  Corn 46  No 0  Sugarbeets 9

2 2008  Grass/Pasture 88  No 0  Winter Wheat 7

2 2009  Fallow/Idle Cropland 44  No 0  Winter Wheat 19

2 2010  Fallow/Idle Cropland 70  No 0  Grass/Pasture 6

2 2011  Winter Wheat 47  No 0  Grass/Pasture 18



OMS/CSIP Support to NRCS:  Next Generation 

Water Supply Forecasting System (eWSF)
22

Services : Precipitation and Runoff Model (PRMS), Ensemble Streamflow Prediction 

(ESP), De-trended Kriging (DK), Shuffled Complex Evolution Calibration (Luca)



OMS/CSIP Support to  “Field to Market” Initiative 

Fieldprint Calculator23

Services : RUSLE2, WEPS, Climate, Soil, LMOD, Input Translators deployed

Up to 50 Million 

Acres to be 

Assessed for 

Sustainability in 

2016

Other OMS/CSIP 

Services may be 

used by Field to 

Market in 

subsequent phases:  



OMS/CSIP Support to Other Organizations:  Water 

Management Agencies
24

Services : USGS Base Flow, Flood Flow, Drought Flow, Water Quality (LOADEST)

Comprehensive Stream Flow Analysis (CFA)



OMS/CSIP Support to Other Organizations25

Urban Water Sustainability Research Network (6 Universities)

• Integrated Urban Water Management Model (IUWM)

The Clean Center (EPA) – Center for Comprehensive, Optimal, and 

Effective Abatement of Nutrients 

• South Platte River Basin, Colorado

• Neuse River Basin, North Carolina

CSU Water Management Applications

• Irrigation Scheduling Using RESET Evapotranspiration Tool

• Stream Degradation Analysis (SWAT-DEG)

• Channel Cross-Section Analysis

• Colorado Groundwater Database

International Atomic Energy Agency (IAEA)

• Water Balance Modeling with Isotope Hydrology - Nile Basin



Current Work

• docker-swarm, docker-compose

• BMI

• CI Jenkins

• Rapid model service development and 

deployment

• Automated regression testing 

• VCS-based service deployment 

(DevOp)



Jenkins-CI



Conclusion



Conclusion

• Used by Research institutions, 

Government agencies, NGOs, and 

commercial entities. 

• Deployed 250+ service endpoints of model 

and data services.

• Host 50+ repositories on CSU ALM for 

various research and service project.

• Deployment/Transition strategy.



• Scalable MaaS

Infrastructure for 

operational model/data 

deployment

• NRCS Science Technology 

Transfer Platform

• Computerworld “21st

Century achievement” 

award for “Economic 

Development” 

30



https://alm.engr.colostate.edu/cb/project/csip


