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AWIPS-11 TO10 TIM Topics

= ESB transition from MULE to apache CAMEL

= T010 Architecture changes that impact developers
— Serialization Enhancements
— EDEX Plug In Enhancements
— Metadata schema and purging Enhancements
— Data cube and derived parameter enhancements
— Subscription Replacing textdb trigger capability
= SmartTools in TO10
s NCLADT Q&A discussion
s General Alerting in TO10 (Guardian)
= NAWIPS transition

s Hydro Issues
— GUIs and interfaces
— RiverPro

n Q&A
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NWS TIM Questions — Additional Clarification v
ESB upgrade CAMEL

= Mule 1.4.X community tree appears to be dying and has a
large number of unresolved problem reports against it

— Major problem for AWIPS-II is a bug in the JMS reconnection
Implementation that effects AWIPS-II stability

= Mule 2.X Mule Enterprise has a more restrictive license and
has a new XML schema for wiring components

= During TO10 we evaluated various versions of Mule and
other ESBs

= At the time of the TIM we had decided that “Apache Camel
1.5” had the most potential for TO10 after getting
unsatisfactory results from Mule
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NWS TIM Questions — Additional Clarification Raythecn
ESB upgrade Status Nov 18, 2008 CAMEL

s Apache Camel has been evaluated under heavy data loads from all the
plug-ins except for 4
— Handles large spikes in data flow without memory overruns
— Better messaging efficiency
« activeMQ and the ESB run in the same JVM
« JMS automatically switches to virtual memory queues for internal messages
« Greater control of ingest processing through execution pipelines
« Better management of threads through thread pools with less thread context switching
o Simplified startup (only one JVM process instead of two)

— Uses the SPRING dependency injection container
— AWIPS-II services become simple POJOs without any ESB dependencies
— Simplified XML ESB wiring
« Wiring XML packaged within the plugin JAR file
— http://activemq.apache.org/camel/index.html

= Log4j will continue to be used but the location of log files will change
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Camel ESB Wiring Packaged in Plug In .
Simplies plug in deployment CAMEL

)

Pipeline Thread

satFileEndpoint =:>H-> Thread
= Pool

activemq:queue

7 — T 7

Camel Replacement of Staging Srv /

i.e. Example Configuration, eMables

¢/ -- Begin Sat routes --> — adaptive configuration
<route id="satFileConsumerBoute":= Examp|e: Satellite |ngeSt

activemq:queue

=from ref="satFileEndpoint" F=
=bean ref="fileToltring" method="ah=sPath" /=
<setHeader headerName="pluginNane"» * Pipeline out of thread pool decreases
Soonstantroarellivat/mensvants thread switching increasin
=fsetHeadear> g g
=to uri="activewmd: quene: Ingest . Generic" /> performance
< froute= . . .
{ime R ELpre s st * Thread Pool enable fine grain tuning
<from uri="directvm:satellitelngest"/> and enables high priority data to pass
=mlticast parallelProcessing="fal=se">
corys through
=pipelinex

=bean ref="stringToFile" method="toFile"/S=
=bean ref="satDecoder" method="decode" />

=to uri="directvm:persistIndexdlert" />

=ipipeline>
“catch>

=exception>java.lang. Throwahle<fexception=
=to uri="log:sat?level=ERRO0R&anp ;showEBody=£fal
= focatch>
{ftry}
“hean ref="deleteFile" method="delete";>
= malticast>

=froutes
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CAMEL ESB Monitoring Raythecn

Built in Web based and JMX monitoring CAMEL

ttp://www.apache.arg/

[ |
ActiveMQ e
Software Foundation
* o o W "

5 :Ej http: }{ awips-dewz: 8080} activemaadminfqueues. jsp YR P O 3 s EAD PP o

Browse Ingest.Generic

Correlation

. Message ID = Persistence Priority Redelivered .I::ply Timestamp Type Dperations
I awips-
devZ. orma.us.ray. com- 200%-12-01
41417~ Parsistant 4 falze 15:52:45:063 Delate
L] P & P99 1§

1228091569957 GMT
2:2182:11:1:2492

ID:awips-
devZ. orma.us.ray. com- 200%-12-01

41417~ Perzistent 4 false 15:52:45:545 Delete
usge arnea -
M Create 1228091569957 GMT

213182:1: 15499

Home | Queues | Topics | Subscribers | Send

8 ® Graph
umeues
Q B xML
Number
Name of ) mber OF Messages Mess_ages Views Toereifore H Useful Links
Pending Consumers Sent Received
Messageg ® Documentation
u
Browse n FaQ
E Zend To Downloads
Ingest. Bufr 0 2 16524 16524 Purge ® Forums
Browse
stageMotificatiy 193 u} u} u} Purge
Browse
Ingest.Generic 2419 & 313950 211531 Purge
Browse
edex, ProductSreRsp O a o o Purge
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Raylheon
TO10 Serialization Improvements pe———

— JiBX doesn't work particularly well in our plugin architecture. To
build stand-alone plugins, copies of all dependencies must be kept
around with the pre and post JiBX classes.

« No more post compilation steps
— Performance: possible to do even better than JiBX

— Numerical Payloads: extremely inefficient in XML, much more
efficient in Binary payloads
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Rrtiiveom

Arch - Serialization

TO10 Serialization Improvements

= Proposal:
— Replace the existing JiBX serialization technology with a two
pronged approach
« XML Serialization using JAXB 2.1
« Binary Serialization using Thrift
— Implement both technologies purely at runtime using state-of-the-
art technologies to maintain fast performance
o No post-compile steps
« Descriptions of serialization implemented purely in Annotations

— Use binary in communication between CAVE and EDEX, XML in
user-presented situations
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Rrtiiveom

Arch - Serialization

TO10 Serialization Improvements

= Why JAXB 2.1?

— Included in JDK 6

— Has EXTENSIVE built in class support for HashMaps, Lists, etc.
(better support than JiBX)

— Like JiBX, works with your POJOs, not class generation
— Other considered projects: XStream, XMLBeans, others.
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Rrtiiveom

Arch - Serialization

TO10 Serialization Improvements

= Why Thrift?
— Thrift is open standard. Developed by Facebook, currently an
Apache Incubator project.
— Simple and easy to understand.
— API available in variety of languages
— Was easily modified to become “self-describing”

— Other considered projects: Google Protocol Buffers (had compilation
requirements), NetCDF4/HDF5 (not suited for wire protocols), Fast
Infoset (Performance concerns)
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Rrtiiveom

Arch - Serialization

TO10 Serialization Improvements

= Move to annotations simplifies coding experience. Example:

@XmlAccessorType(XmlAccessType .NONE)
@DynamicSerialize(type="Thrift”)
public class FooRecord {

@XmlAttribute
@DynamicSerializeElement
private Integer resolution;

@XmlElement

@DynamicSerializeElement
private String icao;
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Rrtiiveom

Arch - Serialization

TO10 Serialization Improvements

sLimitations:
— Must always have default constructors

— Must have setters/getters unless you want to write your own factory
class
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Rrtiiveom

Arch - Serialization

TO10 Serialization Improvements

a [ Qrift Serialization Modfications

— Make Thrift “self-describing” which makes it possible to reconstruct
java objects without having an exact template of what the object will
look like. Out of the box, projects like Thrift (and Protocol Buffers)
require a compilation step.

« Makes things more dynamic
o No post-compile requirements
« No writing of adapters between generated objects and POJOs
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Rrtiiveom

Arch - Serialization

TO10 Serialization Improvements

= TO facilitate faster marshalling and unmarshalling, the
reflection in the custom Thrift marshaller is enhanced using
CGLib

— CGLib is used by Hibernate

— Does on the fly code generation to make Reflection operations fast

= Discovery facility discovers serializable objects and caches
for performance
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Rrtiiveom

Arch - Serialization

TO10 Serialization Improvements

= Preliminary performance benchmarks

— Test #1: Serialize and Deserialize 1000 “typical” MetarRecords
o JiBX: 752ms Serialize / 1090ms Deserialize
o Dynamic Thrift: 550ms Serialize / 801ms Deserialize

— Test #2: Serialize and Deserialize Object with float[] of size of
grid218.

o JIBX: 240ms Serialize / 310ms Deserialize
o Dynamic Thrift: 42ms Serialize / 38ms Deserialize
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Service Message Serialization

SOA Dynamic Binary Serialization Increases Performance

e ive

Arch - Serialization

DynamicSerializationManager

ThriftTransformer

* Runs at runtime
e Uses anonation
* Caches output

“camel Zontext

id="uengihe-camesl"

xmlns="http: Sactivenyg. apache. org/canel fschemna

=1-- TEn
=route i

<<CAMEL ESB Wiring>>
Exposed to Developer through ESB transformer Pattern

=from

“hean

“hean
=Sroates

=from

“hean

“hean
=Sroates

=from

“hean

“hean
=Sroates

uri="jettyedex:-http: F0.0.0_.0:958]l /services,/pyproductthri ft"
ref="uBEngine" method="executePython" =
ref="serializationTtil" method="transformToThrift" [=

=route id="uEngineHttpJaxb":=

“hean ref="uEngine" method="executePython" /»
“hean ref="serializationUtil" method="marshalTokXml" =
=Sroates

=route id="uEnginedmsThrift"=

uri="activemdg: queus: uEngineThrift" /=
ref="uEngine" method="executePython" /=

ref="serializatiDnUtil"Imethnd="transfnrmTDThrift"If}

=route id="uEnginedmsJaxh"r

uri="activenmdg: queues:uEngineJaxbh" /=
ref="uEngine" method="executePython" /=
ref="5erializatiDnUtil"|methnd="marshalTDXml" f}l

FE

=from uri="jettyedex:-http: //0.0.0.0:3581/services/pyproductjaxkh" f=

| L Response Paytoad =~

e Thrift is normally static and
runs at compile to produce
java classes

* TO10 added dynamic
serialization based on
annotations for greater control
of data that is transferred

* T0O10 added caching of
generated objects so that the
generation of classes at a one
time hit
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SOA datatype Plug In Enhancements e

Improved Standardization using OSGI model Arch - EDEX Plug In

<<0SGi plug in>> * Enables auto build of EDEX
~147 Projects projects when with CAVE
+ E]_jd com, Faytheon, edex, plogin, Eaf [ products/aw chan ges
+ Eg_—‘_J; com. raykheon, edesx, plugin, kext [praducks)a .
o _ _ * Allows Eclipse tools to work
I com.raykheon, edes. plugin.warning [product
+ 'E_‘I; com.ravkheon. edex. product,. uframe [produg across EDEX and CAVE
#474 com.raytheon.edex,productsry [products/a <<0SGi plug in>>
J
*- Yy comuraytheon,edesx remobehdf [products)a .
+ E]_jd com.raykheon, edex, texbdb [products) awjns OSGi structure

— -] . . .
= f!]-_j‘ com.raytheon.edex. usngine [productsfa b com,raytheon, edex. plugin,airep [productsfawips trunkz fedes

+ I:_jd com.raykheaon, edesx, ui, personalities, ufrar * Eﬁ sre

+ T;_—‘_J; com. ravkheon, edesx . utilicvsry [products)'d +- Bk JRE System Library [ire1.6.0_05]
+ h—‘_‘lr com.ravtheon.edex . viecsry [products)a =Bk Plug-in Dependencies

+ I;_—‘_J; com, raytheon,uf.common. localization [pr L= com.raytheon. edex. commen
+ ‘,ﬁ com.raykhean, uf . commaon, serialization [p
+ ‘,ﬁ com.raykhean, uf edex, python, decoder [
+ IL—‘_J,- com.raykheaon,uf, viz, alertviz [products/a
+ I:_jd com.raykhean,uf wiz, alertviz, ui [producks
+ T;_—‘_J; com.raykhean,uf viz,.core [praoducks) awip
H-l=ff com.raytheon,uf viz,Feature, alerbviz [pro

1=F com.ravtheon.uf.common, serialization
= javax.measure

l=F javax, persistence

1=F net.sf.cglib

I=F org.apache.commons . logging

1=F org.geokools

+ 'E_‘I; com.ravkheon.uf wiz, product. alertwviz [pr = org.jib:
E TP_—‘_Jr com.raytheon, viz, alerts [products) awips _ 1= org.mle
=l META-INF

+ I,’_jd com.raykhean, viz, aviation [producks;awig
+ I?_jd com.raykheaon, viz, avnoonfig [producks)a
+ IL—‘_J,- com.raykhean, viz, awipstools [products)a

+ I?_jd com. ravkheon.viz, bod [products]awips/tr =" .n.as
== conf
aiF plugin.=ml 8709 10/8/08 2:05 PM bphillip

== endpainks
¥ airep-ingest.xml 8314 9/24/08 4:57 PM dhrivnak
o7} build. properties 7806 971308 9:54 AM dglazesk
4 client-includes.dat 8709 10/5/05 2:03 PM bphilip
. ¥} component-deploy . cml 7806 9/13/05 9:54 &M dglazesk

H-[ services
|5 MAMIFEST.MF 8956 10/14)05 4:32 PM kchrisma

12/8/2008 | Page 17



SOA datatype Plug In Enhancements Rayiheon
Field extendable decoder model using Python Arch - EDEX Plug In

e Enables reuse of GFE
“VTECdecoder.py”

e Enables decoder

I.e. Edex Warning Plug In

EDEX Plug In Core changes and
extensions to deployed
Interfaces systems

Java Interface To :
—4—— =t WarningDecoder.py
PythonDecoder

BEntity WarningRecord
PythonNumpyByteArray [ Tak 1= (name="warning"

[ ZmlRootE lement

[¥mliccessorType (XmliccessType . NONE)
ADvynamicierialize

public class WarningBRecord extends PluginDataCkhiject |

private static final long serialVersionUID = 1L:

[AColuwnn ( length=32)
FX¥mlittribute

ADynamicierializeE lement
private String wmoid: \\§§§:\\
<Metadata Table>

Warning Note: Serialization
Annonations
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SOA datatype Plug In Enhancements e

Simplified metadata definitions through Java annonations  Arch - EDEX Plug In

i.e. Example

datauri Sate”lte Table |n Metadata. DB %iZ soUrce | Uf uf|cc
[PK] character yvarying{255) M DU T CN T T T Cr e re e or ink | character var ckre/re|in

satelibefz008-11-25 09:22:15 IAMESDISIMIO FAZ0[] 2020 20Mi43Re0 0 0 Al:504MESDIS 00 -1f

SatelliteRecord.java

HEntity

[ATable(name = "satellite")
[AxmlPootElement

[rmliccessorType (¥mlAccessType. NONE)
[ADvrnamicierialize

public class SatelliteBecord extends PluginDatalbijec
IspatialEnakbled |

private static final long serialWersio

-',I'**
* The source of the data - N
*F

@AColunn{length=31) /

DatalBI (position = 1/ = : :

hatallRlip ] Hibernate Annotations \
Exmlittribute

EDynanicferializeElenent ””’,//f" .

priwvate String source;

* Using Hibernate annotations eliminates two XML files from each plugin
* Simplifies the creation / maintance of plugin metadata
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Simplified metadata storage

More flexible metadata purging

Rrtiiveom

Arch - EDEX Plug In

Quart Timer Once / hour

<java>
== DefaultPurgerimpl

name database initialized | retentiontime  tablename
[PK] characte character var boolean | integer m real
irep | rretadata TRUE 24 airep 1
|| binlighkning metadata TRUE 24 hinlightning 1
|| bufrmas metadata TRLE 24 bufrmos 1
| | bufrua mekadata TRLUE 24 bufrua 1
|| ccfp metadata TRUE 24 cefp 1
| afe metadata IQLIE d gfe 1
|| goessounding  metadata <p|ugin registry> goessounding |1
grib metadata grib 1
:mu:udelsu:uunding metadata PI Ug_|nf0 Table modelsounding |1
|| obs metadata TRLE [ obs 1
|| pirep metadata TRUE 24 pirep 1
|| poessounding  metadata TRUE 24 poessounding |1
|| profiler metadata TRUE 24 profiler 1
| |radar metadata TRLE 24 radar 1
| recco metadata TRLE 24 recco 1
| redboak metadata TRLE 24 redbook, 1
|| satelite metadata TRUE 24 satellite 1
| |sFoobs metadata TRLE 24 sfcobs 1
| | shef ihfs TRLUE 24 <unspecified= |1
| taf metadata TRLE 24 taf 1
| text fxa TRLUE 24 <unspecified= |1
|| watning metadata TRUE 24 Warning 1

<java>
GfePurger

GFE Plug In
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ESB implementation of Metar2Shef Rabpihena

Leverages ESBs transformer and endpoint routing Arch - EDEX Plug In
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DataCubeContainer Enhancements v

DataCubeContainer, Plug In Enhancements, 3D/Slice Method Arch - Data Cube

Existing Implementation:
The existing DataCubeContainer is GRIB specific:

* Container is GRIB specific

GRIB metadata is also managed by the container

Point and cross section based parameters are not supported

Auto update of derived parameters is not supported

The existing DataCubeContainer maintains the GRIB metadata for
performance reasons:

* Instead of performing a catalog query each time the volume browser is opened,
the grid metadata is read in from memory

* The metadata is also used to determine which derived parameters are available
and stores those in memory as well

 This special case will be maintained, although the logic will be moved into the

plugin
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Deyiieenn
DataCubeContainer Enhancements P———

New Implementation:
Here is what is proposed

® Point and line based derived parameters needs to be implemented within the
container

® GRIB specific code will be moved into the GRIB plugin

® Missing capabilities including the 3D cube, the Slice method, and level definition
support will be implemented to complete derived parameter capability

® Additionally, the static calculations for dx, dy, and Coriolis need to be completed
and verified
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DataCubeContainer Enhancements

Rrtiiveom

Arch - Data Cube

DataCubeContainer Data Sequence:

The existing DataCubeContainer data sequence will not change:

The data chooser will perform a time query

The collected metadata will be passed to the loader which will then create an instance of the requested

resource

The resource will retrieve the required data from the DataCubeContainer

X

Contour Data Sequenceﬁ

<<loader>> << AbstractMapContourResources = <<DataCubeContainer=>
Volume Browser ! : :
| |
— | | |
| |
| perrorm imequery | ™
- - - - - - - === T=— = mm— - == = = m m m m e m e m - == -
I
loac el |
getlata Ll
- - - - - - - - === e - -
- I
[
[
| <<(Create>>
| T getDataRecord Ll
I L I'M™*Ts- "= "= "= ="="=-=====-=
| |
I | |
I I |
I I |
| | | -
I | |
| [ |
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Rayiheon
Datatype Plugin Enhancements Arch - Data Cube

New Implementation:
Here is what is proposed

® At startup, the IPluginDataAccess implementations packaged with each data type
plugin will be found

® The discovery method will follow the pattern used by other packages in
com.raytheon.viz.core such as Units

® An interface will be created that a plugin can implement which, when present,
will allow the container to created derived products for that plugin data type

® Additionally, the interface will include a metadata translator that will format the
metadata in such a way as to be usable by a data chooser widget
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Rrtiiveom

Datatype Plugin Enhancements Arch - Data Cube

IPluginDataAccess Interface

® performTimeQuery — returns all DataTime objects valid

for the query parameters

® getData — return all PluginDataObjects valid for the

<<interfaces>
IPluginDataAccess

layer property passed

® getPoints — an overloaded method that takes either a
list of stations or a list of points and returns values for
those locations

® getLine — another overloaded method that takes
start/end points or start/end stations and returns value
for those locations

® getMetadata — a method that will return the stored

metadata in a way meant to be displayed by data

+performTimeQuery (queryParams: Map<Strin )
P y qRquESt[nnStrglnth:gﬁataTlme[]

+getDatalproperty:LayerProperty): List=Object=
+getPoints (stations:List<String=, _ _
property:LayerProperty): List<Objects
+getPoints (points:List<Point=>,
EVBTE s REEVETES ! Wi s teobjects
+getLine(startStation:5tring,endStation:String,

anpertE;LayerPrnpertE, )
evels:List=Level>): List=0Object>

+getLine(startPoint:Point,endPoint:Point,
LayerPrnpertE:prnpertE, .
levels:Lilst<Level>): List=0Object=

+getMetadatal(): GridTree

chooser interfaces (Volume Browser)
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Reyihenn
Datatype Plugin Enhancements Arch - Data Cube

New Implementation For GRIB:
Here is what is proposed

® All GRIB specific code will be removed from the DataCubeContainer and moved
into the GribDataAccess class

® GridTree will be modified (and renamed) to return a new object similar to
GridTree but more universal

® GRIB query performance will be revisited to see if it is required to keep the entire
grid tree in memory as it exists now
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Datatype Plugin Enhancements

Rrtiiveom

Arch - Data

Cube

GribDataAccess Class

® The GribDataAccess class will implement the
functionality that was previously run from within the
DataCubeContainer. This includes support methods to

properly populate the clean grid tree with derived
parameters.

=zinterfaces>
IPluginDataAccess

+performTimeQuery (queryParams: Map<Strin

+getDatalproperty:LayerProperty): List<Object-
+getPoints(stations:List<String=, ) )
property:LayerProperty): List<Object=
+getPoint5[pointS{LithPo%nt>, .
roperty;LayerProperty, .
Teug?s:flstzLeveTg?: Elstqﬂb]ect}
+getLine(startStation:5tring, endStation:String,
EropertE;LayerPropertEJ .
evels:List=level=): [i1st<Object=
+getLine(startPoint:Point, endPoint:Point,

LayerProperty:property, .
1e¥els:Lgst¢Eegelgﬁ: Elstdub]ect>

+getMetadatal): GridTree

Request[onstralnt:):gﬁataTime[]

T

<<(lass==
GribDataAccess

+originalGridTree: GridTree
+gridTree: GridTree

-privatekeyGenerator (pdo:PluginDatalbject): String

-setModelLeuelInfo[ﬂuery:Mapastrlng
equestConstraint=, .
model:GribModel): void
-modifyQuery(originalQuery:Map<String,
eauest[nnstralnt>,
erParkxec:DerivExecParams,
counter:int): Map<String,
RequestConstraint=

-setupDerivedParameters (gridTree: GridTree )
grid:GridTreelode): void
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3D/Slice Method and Loose Ends Raytheon

Arch - Data Cube

The Question Of The 3D Cube And Slice Method:
3D Cube and Slice Method:

* They are a similar capability a line request which is already present in the data cube within
CAVE

* It provides the ability to retrieve levels that are not normally available from a model run
through interpolation

* This capability presently requires direct access to the HDF5

The Move To Grid Data Returning In Response:

* The current path for data requests includes moving away from NFS mounts and access to
HDF5

* When this happens, the data cube will need to be moved to the server for point and line
requests

e If this occurs, then the new 3D/Slice capability should be moved there as well and turned
into a uEngine capability

* In that case, new development would be needed to satisty this functionality
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Subscription Service Design Concept

Rrtiiveom

Arch - Subscription

= This diagram shows the revised
design of the subscription
management functionality

— the Subscription Manager is merged
into NotifySrv and renamed
SubscriptSrv

— an EDEX client interacts directly with
SubscriptSrv to manage
subscriptions

— SubscriptSrv interacts with the data
store and passes messages to the
script runner (AutoBIdSrv)

— AutoBIdSrv will be refactored to
allow multiple script runners as well
as product and timer based
execution

EDEX

(ingest)

AutoBIdSrv Data
Store

SubscriptSrv

—

EDEX Client
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Raytheon
Subscription Service Design Concept Arch - Subscription

Subscription Fulfillment
1. AutoBIdSrv is triggered by system

2. AutoBIldSrv obtains subscription uEngine Script Runner

list from Subscription Manager

o Subscription Manager obtains

subscription list from database |l Trigger

3. AutoBIdSrv obtains script runner
from uEngine factory

2. AutoBIldSrv triggers the script and S
returns result to the system Manager

AutoBIdSrv

PostgreSQL
database

Subscription
Tables
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Rrtiiveom

Subscription Service Design Concept Arch - Subscription

Script Management

1.

EDEX client creates a subscription
management request

O
Subscription request is passed via
inti XML M
HTTP to the subscription manager
Subscription manager accesses . @
Jupdates the subscription tables OF®
Subscription manager prepares Subscription

PostgreSQL
database
Subscription
Tables

and returns a response to the Manager
EDEX client 0
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Raytheon
Subscription Service Design Concept Arch - Subscription

Additional Considerations

= Subscription management will be provided via the uEngine
CLI tool

— provides a simple command line interface
— may be supplemented via Python/TK or another GUI interface

= [nitially, we expect to provide 3 HEngine script runners
— a Python script runner based on the existing Python pEngine
« the actual script will be stored in the database

— a JavaScript script runner based on the existing JavaScript plEngine
« the actual script will be stored in the database

— a system script runner based roughly on the adapter service
« the idea is to allow running external scripts as if from command line
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Subscription Service Data Structure

Rrtiiveom

Arch - Subscription

m Subscription information is stored
In the database.

= The diagram represents the table
structure that is envisioned for
subscription management

= Two of the tables are generally
static

— the types table defines the available
subscription trigger types (manual,
timer, data)

— the runners table defines the
available uEngine types (python,
jscript, system)

— defining types and runners in the
database allows flexibility and
preserves data integrity

subscription.replacements

< id intd
subscription intd
key warchar (500
value warchar (2048)

Have client read file

in
warchar (512)
warchar (512)

subscription.runners

@ id intd4
hame warchar (101

subscription.scripts
¢ id
script bytea

and send script to server.
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Subscription Service Data Structure

Rrtiiveom

Arch - Subscription

The scripts table allows the same

script to be used by multiple

subscriptions.

— e.g., a product generation script that
creates a web displayable image

might be used with multiple data
arrival triggers

The replacements table allows for
replacement of key tokens by
value strings prior to executing a
script.

A standard token of % TRIGGER%
will be avalilable to every data
subscription

— It will be replaced by the actual
trigger.

subscription.replacements

+id intd
subscription intd
key warchar (50)
value warchar (2048

int
warchar (512

it

warchar (512

warchar (512
imestamp
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Raytheon
Subscription Service Data Structure RreTEtsaney

= The each row of the subscription
table contains the information on a
single subscription

m the trigger field identifies the
trigger condition for fulfilling the
subscription

subscription.replacements - -
. . . . . S inté subscription.subscriptions . Indame ::ihartlm

— for timer based subscriptions, it will oo 12 e

be a Chron eXpreSSion value warchar (2048) rigger ::;chartslm s"u::scripti“n-:::ners
— for data based dataURI expression o me Y ——
— In both cases, the trigger may e e

include wildcards to improve

matching.

— Note that the actual dataURI will be
used for product retrievals
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Eavirecn
Subscription Service Interface Arch- Subscription

= Administrator interface to the
Subscription Service is provided by
the Micro Engine (LENngine)

Command Line Interface (CLI) to0| e
— subscription management is E'gg“ E—— c
available by specifying the maintain uEngine [flag(s)] arguments
mode. ﬂ?gsfgisau;n Product Identifier [AFOS PIL,Data URI] ‘
= |t may be desirable to provide an E:;’]dltb] e o 10

-0 (operation) Maintenance operation [read,add,delete,update]

additional thin wrapper for uengine | -t print usage sessase
to script management; for example | "o e <k

— uengine could be modified to
automatically provide the —m runner
argument

— subscription could be created,; it G
would automatically provide the —m
maintain argument
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Raytheon
Subscription Service Interface Arch - Subscription

= Some maodifications to the uengine
CLI tool will be required

— additional options will be provided to

-r . L mfegan@omad-isal001080:~/awips/edex/opt/esb/tools/cli
allow specification of additional e
. ./uengine [~]
arguments: o
uEngine [flag(s)] arguments
« trigger type (-t) flags are
. . -p (product) Product Identifier [AFOS PIL,Data URI]
- -5 (substitution) Key value substitution pair to customize script
d Scrlpt flle name ( f) -r (runner) Identifies which script runner to use [python,jscript]
. . . -m (mode) Execution mode [runner,maintain]
° SC”pt f||e Command ||ne (-C) -0 (operation) Maintenance operation [read,add,delete,update]
-h (help) print usage message
— uengine currently does not allow [mfegangonad-isalae1080 clils

specifying both —r (runner) and —o
(operation) flags

= Basic command line options are

described on the next slide c
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Rrtiiveom

Subscription Service Interface Arch - Subscription
Flag |Trigger|Runner Description
-t N/A all |dentifies the type of trigger (timer, data, manual)
-r all N/A |ldentifies the uENngine to execute the script (python,
jscript, system)
-0 all all |dentifies the operation (read, add, delete, update). Also
implies maintenance mode.
-p all all |dentifies the pattern the trigger data must match to
trigger subscription fulfillment. (Should be a P5 regex)
-S all p/j Provides a key value pair identifying a substitution to be
performed within the script prior to execution.
-f all S |dentifies the external script to execute. Must be a valid
path to the script.
-C all S |ldentifies command line argument(s) to pass to the
script.

In addition to the command line arguments, scripts to be executed using either

python or jscript pEngine script runners are provided via standard input.
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Raytheon
Subscription Service Interface Arch - Subscription

m As a rather trivial example, we wish to add a Python script the logs “Hello
from Omaha” into the EDEX log every hour (on the hour)

= Assuming the client script is in “data/HelloWorld.py” and that the script
allows substitution for MESSAGE, the command line to create the
subscription is

Juengine —m maintain -r python -o add -t timer
-p "0 .+ .+ .+ .+" -s MESSAGE "Hello from Omaha"
< data/HelloWorld.py
» |f subscription is created, this becomes
Jsubscription -r python -o add -t timer
-p "0 .+ .+ .+ .+" -s MESSAGE "Hello from Omaha"
< data/HelloWorld.py
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Raytheon
Subscription Service Interface Arch - Subscription

= A few more examples (assuming subscription CLI)
— the command line to request a listing of all subscriptions is
Jsubscription -o read
— the command line to request all subscriptions scheduled to run a 12:05
PMis
J/ subscription -o read -p “512 .+ .+ .+”

— the command line to request a listing of all subscriptions for METAR
observations is

./ subscription -o read -p "/obs/.+/METAR/.+"
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Smart Tool Architecture Layers

Rrtiiveom

Smart Tools

JEP — Java Embedded Python

— Modified for improved performance and numpy support
PythonScript — Java class that wraps JEP calls
SmartToolController (new in TO10)

— Java class that extends PythonScript

— Manages smart tools in a single python interpreter (enables dropped in
utilities to be picked up)

SmartToolInterface — python class that assists the SmartToolController with
managing and running smart tools

Tool — Java class ported from Tool.py that prepares and executes smart tools
through the SmartToolController

AFPS - is incompatible with AWIPS-II. Most the methods used in AFPS, have
a equivalent Java / Python method that can do the same thing. Translating a
former AFPS call is straightforward, any that are missing should be brought to
our attention.

New Java class in T0O10 “GFEProcedure” runs procedures
TO10 - callSmartTool and callProcedure added to SmartScript.py
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AWIPS-IIl TO10 Smart Tool Architecture Raytheon
OverV| eW Smart Tools

<Python> <Python>
= Edit Actions = SmartScript BaseTool
File  Windows ‘ Python wrapper 4 Python utility
~ SmartTools : functions (95) functions (29)
.Assign_\félue I
Adjustvalue_Down < >
Adjustvalue_Up JElvEl ) Selees cPython
St PythonScript Java to cPython "
‘TaperAdjust_Cown -1l i .
TaperAdjust_Up AWIPS-Il interface LB”dge UL = Module libs
Td_Init To Python by Jepp datatypes
Td_SmartTool h# paN 0
Pickp.. | Detta. | | | |
<Java> <Java> <Java> <Java>
. SmartToolController SmartInitScript ProcedureScript FormatterScript
<J<':1va> . Rtfrns IGFEh . Rulr1§ GFEh i Rl;ns GFEh Runs text formatter
. — t t tinit pyt t
SmartUtil mar i’o python martinit python rocedure python python
+runTool() <Java> <Java>
DataManager WEGroupManager
Central Singleton \ +5 functions
<Java> <Java> <Java> <Java> <Java>
IFPClient ParmManager ReferenceSetManager| [GFESpatialDisplay..| [SampleSetManager
+28 functions +18 functions +40 functions +22 functions +24 functions

— 137 Functions Implemented In Core GFE Code —

12/8/2008 | Page 43



AWIPS-Il TO10 Smart Tool Architecture

IFPClient functions (design at this level similar to Al)

Rrtiiveom

Smart Tools

IFPClient.java Public Functions

getParmList(DatabaselD id)
getGridParmiInfo(List<ParmID> parmlds)
getSitelD()

getSiteTimeZone()
getGridinventory(List<ParmID> parmlds)
prepD2DData(ParmID parmld, TimeRange tr)

* Need to add method (i.e.
getData(...) ) to get at
plug data other than GFE
to replace direct access
to netcdf.

g€ SmartTools

re def getGridLoc(self):

ge if self._ _gridLoc is None:

ge parmIDs = self._ parmMgr.getAvailableParms(self.__mutablelD)

ge if len(parmiIDs) > O:

Sa tempParmID = parmiDs[0]

g€ info =|self._dataMgr.ifpClient().getGridParminfo(tempParmlD)
g€ self. gridLoc = info.getGridLoc()

g€ return self._gridLoc

SmartScript.py Function Available to

getReTerencelata{ATTAyLTSTSKRETETENCETD =)
getGridData(ParmID parmld, List<TimeRange> gridTimes)
getParm(ParmID parmld, IParmManager parmMan)
commitGrid(List<CommitGridRequest> requests)
commitGrid(CommitGridRequest req)
getOfficialIDBName()

getVTECActiveTable(String localSite)

12/8/2008
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Rrtiiveom

Smart Tools

Smart Tool Migration

= Imports from Numeric must be changed to import from numpy
m  WHx tools must return a tuple of (hnumpy byte array, keys)

— It appears that with numpy operations sometimes the array comes back as
an array of type float32 (e.g. [0, 1, O] could come back as [0.0, 1.0, 0.0])

— If this occurs, at the bottom of the tool just ensure the wx is still of type byte
o wxValues = asarray(wxValues, 'int8')

= Any calls on the C objects that did not go through SmartScript will have to be
updated to call the correct Java methods
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Analysis of RNK tools Raytheon

Smart Tools Smart Tools

s RNK delivered Omaha 173 smart tools
= Analysis (all estimates)

74 should work with TO9 with minor changes (previous slide)
36 more should work with TO10 delivery with minor changes

20 obsolete - Adjust tool makes others obsolete, some are point-
based or parm-based tools

30 incompatible — ISC, hardcoded directory paths, data type not
currently supported in AWIPS Il

Others unsure on compatibility — e.g. tkinter
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Analysis of RNK tools Raytheon

GFE Procedures Smart Tools

= OB8.3 baselined procedures

CheckTandTd

CheckTTdwind

DiffFromClimo

GenerateCyclone

HazardRecovery

ISC_Discrepancies

MakeHazard TO10 Ported Warren
MergeHazards TO10 Ported Warren
PlotSPCWatches TO10 Ported Nate
PlotTPCEvents

PopulateFromClimo

PWS_ Procedure

QPF_SnowAmt TO10 Ported Nate
SeparateHazards TO10 Ported Warren
TCMWIndTool

ViewWCL
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Raytheon
NCLADT TIM talking points/Questions NCLADT

Elaborate on Raytheon responses to Govt. GFE questions

Govt. Comment: Each method of awipsl's SmartScript.py gets used by some STR app at some site -- there is no
SmartScript.py method that is not used. | see that some of awipsl's SmartScript methods have been moved to
Procedure.py in awips2

RTS Response: The procedure methods have been moved back into SmartScript in TO10. Long story short, |
was hoping to move from the GFE python style of

everything inheriting everything, and move to a more modular design, but

upon learning that there's so many custom procedures out there, that

won't work when we're aiming for backwards compatibility. So those

methods are back in SmartScript.

Govt. Comment: Ultilities like the STR's ObjAnal, if dropped in the utilities directory, don't seem to get picked up by the
system.

RTS Response: | wasn't aware of that. The refactor of how smart tools work (single
python interpreter) in TO10 should take care of this.

Govt. Comment: AFPS is not used only by SmartScript, but is called directly by many Tools and Procedures in the
field.

RTS Response: AFPS is incompatible with AWIPS II, no way around it. That said, for most of the methods used
by AFPS, there is either an equivalent Java or Python method that can be used to accomplish the same thing. It's

fairly straightforward, but if you find you need help translating a former AFPS call to the right call in AWIPS 1I, let
me know.
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Raylheon
NCLADT generated TIM talking points/Q NCLADT

Govt. Comment: preProcessTool and postProcessTool need to be able to accept a variable length arg list

RTS Response: In TO10, the pre and post process methods work very similar to
how they

worked in Tool.py. That is, they retrieve the method's argument names, and then
use getArgValues() to get the argument's values.

Govt. Comment: How do procedures work? How is runProcedure.py run?

RTS Response: A new Java class in TO10 named GFEProcedure runs procedures. Running a procedure
from the command line or a cron job (i.e. not CAVE), will not
work at this time.

Govt. Comment: callSmartTool and callProcedure don't exist in awips2's SmartScript.py
RTS Response: I've remedied that in TO10, successfully ported and tested.

Govt. Comment: What is “grid access”

Govt. Comment: The ability to create, query, and archive gridded datasets outside of the default areas is
vital. This piggybacks with the above concerns. It's ok if we don't use netcdf, but we need to have something
to store to. For instance, ObjAnal reads in a series of observations points and interprets them to a uniform
grid. This grid is then saved. This grid is used both to check forecast verification in the future, and improve
the short term forecast in the operational
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Guardian for Status and Logs Rayiheos

Centralizes status monitoring for all applications Guardian

T - If the Layout (category) is set to system tray in
the configuration dialog, incoming message will
appear in a message balloon.

Stomp Message Protocal

\ <Python>

sendNotificationMsg
(command line utility)

A GFE

This is a sample message...

Configuration,.
System Log...

Command line application allows you to send
a message with a specified Category, Source, Priority,
and message text.

Acknowledge All Messages

O 3:17pM )

Alert Visualization icon in the system tray.

Right-clicking the system tray icon will being up a popup menu.
= Do Not Disturb — Prevents the Alert Popup dialog from appearing. Any messages to be acknowledged will
cause the system tray icon to flash.
= Configuration... - Shows the configuration dialog.
= System Log... - shows the System Log with all of the recent messages.

= Acknowledge All Messages — Acknowledge all of the Alert messages without bringing up the Alert Popup
dialog.
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Guardian for Status and Logs Rayiheos

Alert Visualization dialog Guardian

Alert Visualization dialog that displays the messages.

[c]| |[F][c|[15:21 pM (0) | GFE | GFE: This is a sampl|[F|
= g eSS (&
c]| F), |
A - Y Y Y (Y —————— f
Clears Message Message controls are disabled
if there is not an assigned
Displays Message Category/Source.

Shows Message Log
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Guardian for Status and Logs Bayiheon

Configuration dialog Guardian
- Alert Visualization Configuration
Layout Common Settings
Configure the CATEGORY CELL # Lovout: (02 - Text Message
category and where GFE 2 e = Shot Prorty
the message W| || be Click cell to add to category: Show Source Key
displayed in the WORKSTATION el Message Text Layout: Show Category
Alert Message | 1+ || 2 1 O Ex:anfd Popup information )

. Lengt M Log: 10
dialog (or can be = 101 ength of Message Log:  [10_[)
put in the SyStem Blimk Duration (in seconds): |5 =
tray). Audio Duration (in seconds): |5 2

_ | New.. |

Configure the /’{/ClearAll Layouts 'Remove Selection

common

Settings that Source & Priorities

apply to all oL HIGH <--- PRIORITIES --> LOw

messages. ANNOUNCER 0 1 5 3 4 5

GFE
Configure how the VORKSTATLON Text:
message will be 1, e O - - - -
displayed for each
source. This opup: - - -
includes: blinking, Audio: O 0 O O O O
audio alerts, and Log: . .
foreground & New..
background colors. | Delete | seiearounsl (w56 (] [wec][.] EM([-] [¥sc](.] [wse][-] (mm.-]
I Save & Close ] [ Cancel
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Guardian for Status and Logs Degiiem

Color dialog Guardian

Color dialog used to change the foreground/background color of the
messages on the Alert Visualization dialog. This is launched from the

configuratin dialog.

Alert Visualization Color Dialog

|-
Text Color
Red: D= (235 [2)
Green: [ | 0 [T
Blue: (D 55 [

Background Color

Red: 0= (242 [2]
Green; B (250 |5
Blue: (D il |2

Sample Text

Reversed Colors

[ Apply Colors H Cancel ]
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Guardian for Status and Logs Bayiheon
Alert Popup dialog Guardian

The Alert Popup dialog appears when the messages are configured to be a
“popup” message. These messages have to be acknowledged by the
operator.

Alert Visualization Popup Message Dialog

This is a sample message...

Dec 02 08 15:41:52 UTC | Acknowledge Selected J| Acknowledge All
e

15:21 PM (€) | GFE | GFE: This is a sample message. ..

List of all messages that have to be acknowledged.

\

Show a list of all messages that
Current message. have to be acknowledged.
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Guardian for Status and Logs Bayiheon
System Log dialog Guardian

System Log dialog launched from the system tray icon popup menu. This
dialog displays the list of messages that have been sent.

System Log

Time ~ | Priority Source Category Message

2008-12-02 15:13:05.122 1 WORKSTATIO!I WORKSTATIO! Unable to create menu item "org.eclipse.core.intern

Export Lug...l
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Guardian for Status and Logs Degiiem

System Log dialog Guardian

System Log

DOUbIe-CIiCking a Time A | Priotity Source Category Message

message W|” ShOW 2n73-12-02 15:13:05.122 1 WORKSTATIOI WORKSTATIO! Unable to create menu item "org.eclipse.core.internal registr
the full log message
with all details (like
exceptions thrown).

Export Log...

Unable to create menu item "org.eclipse.core .internal.registry.ConfigurationElementHandle@a87", command "com.raytheon.vi [

(<] [>)
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NAWIPS Transition NAWIPS

Discussion
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AWIPS-1l TO10 RiverPro: Reengineering Eevibeos

KAP: ./Jawips/system engineering/T010/kap/RiverPro_Raytheon.ppt Hydro

xDesigner GUIs
Jwhfs/src/rpf

Basis

Major Dialogs:
Ported to SWT

Carry
Comparision
Cor_prodview

River Product Formatter

INTO
View/Correct/Send Products Header
Product Generation Settings Headline
Save Product Settings Impact
VTEC Settings Offices
Prodview
H-VTEC Set .up . Prodwide
Forecast Point Information ... Recinfo [ N I
Roundup — 1/
Rpf
Saveset
Setlocs
Stageview
Summary
TOlO t k Tabular
on trac Viewinfo
vtec

Cron driven product builder

rpf_batch_main

AN

Libraryize into: *.so

vtec_util.c Jwhfs_lib/src/RPFENngine
load_templist.c Jwhfs_lib/src/RPFTemplate
display_tsl_vtec_ini.c| ./whfs_lib/src/RPFULtility

//\
Represents ~68000
lines of “c” code
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T010 Hydro Ingest Processing

Gage Precip Ingest & Alert Alarm Generation Hydro

Read only

I ReportAlarm RocChecker w

<black box>
Hydro Token File

DataLimits

AlertAlarmVal

Limit Checks

./data/sbn/shef

Prec DA~ G agepp IHFS Posting —

IHFS Posting —

\4

Prec Data

metar2shef

./data/sbn/metar 1
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