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NPOESS Data Products are formatted in HDF5. They are delivered to four weather The XML User Block for NPOESS Data Products provides a ‘quick-look’ into the The NPOESS HDF5 Metadata is organized hierarchically, from the top down in 1H5; /iPl Comn':;:nds fall intto gtVéo broid catt_egoriesr
. . . . . . . . . . . . . Dataspace Vianagemen uery runctions
centrals (NESDIS, AFWA, FNMOC, and NAVO) and the Comprehensive Large metadata of the associated HDF5 file. The User Block size is a multiple of 512 bytes order to reduce duplication of information and to take advantage of the hierarchical K) These fur?ctions Operateyon the entire dataspace
Array-data Stewardship System* (CLASS). NPOESS products are classified as and the format is specified in the Vol V of the CDFCB-X for xDRs, IPs, and ARPs and nature of HDF5 Entire dataspace is equivalent to an entire (temporal) aggregated array’s dataspace in an
Raw Data Records (RDRs), Sensor Data Records (SDRs) / Temperature Data Vol VI for Ancillary and Auxiliary data. Some of the metadata elements at this level e Root Group | N:’OESS HDF5 filelunder the "All_Data” group
. . L. . . B) Example: H55get_simple_extent_npoints
Records.(TDRs), Intermediate Products (IPs), Application Related Products (ARPs), are Mission, PIatfprm, Instrumgnt Nam.es, Number of Data Products, Collection Short eData Products _Grqup - _ Returns the number of elements in the entire Array under “All_Data” for HDES NPOESS.
and Environmental Data Records (EDRs). NPOESS Product Data Formats are Names, Aggregation Information and Timestamps. *Data Product (indicated by the specific product collection shortname) For VIIRS-IST-EDR_Gran_1, the first reference in the array (referencing the IST_Array)
documented in the NPOESS Common Data Format Control *Product Aggregation Dataset would return 768 x 3200 = 2,457,600 points.
Book — External (CDFCB-X). e *Product Granule Dataset 2. Dataspace Selection Functions — hyperslabs and points
Root Group T mmmmmmm— A) These functions operate on a hyperslab or a point selection Granue 1256 x 3200 } (ToBx3200)
_ o Group | RO B) For NPOESS HDFS5 files, the “selection” is equivalent to the rane 2 250 x20)
The file name convention is: - i granule (hyperslab)
Quality flags are stored in the HDF5 files as n number(s) of two or three dimensional, for a particular field (array) } B e STEO
Product 1D Stan Bate stapTome Clsamen oo 1-byte arrays following the structure of the data product C) The “selection” is the portion of M
Y _ _ o o the data array the reference “points” to: S
— — lJ ﬁ eThe number of arrays is dependant on the quality flag definitions, specific to each VIR 1ST-£0R Gran A1 { Tioorss, Mg o+ 5o x00[RS
E le: H5Sget_select_npoi osne e Granule 2 (256 x 3200
- ——— — data product «Determines th number o pois i  dataspace slecton S
0000 | _| 500 | _| @D | —|ateams| | o || oS | | X0 | e Each byte may contain multiple bit-level flags aanule o s portcarted ! e e
J HA T . . oQuaIity flags WiII.be ordered s_uch_that each ﬂag is entirely contaiped With!n a a5t Ay ’efe_“*"ce Inthe aray :S;J?blv;;ﬁ’m‘d
Spacecrait Data Start orbit orgin Extension singlebyte, occasionally resulting in a byte with reserved or meaningless bits would retum 256 x 3200 = 19,200 point HoRget regon”
" e e *Byte alignment is the same for every quality flag array ote tht the slect” I the AP command s shor for “selection”. o ——
First bit (left-most) is the LSB

GMODO_npp_d20030125_t070307_e070432_b00014_c20071006171144_den_OPS_SEG.h5 * See the HDF5 User's Guide release 1.6.5, Chapter 2, “The HDF5 Library and Programming Model” Section 2,

“Dataspace Function Summaries” - H5S commands

General NPOESS HDFS5 File Structure General SDR/TDR/EDR/ARP/IP UML Model Sample HDFS file in HDFView ~VIIRS lce Sample hSdump Screenshot - VIIRS
Surface Temperature (IST) EDR Ice Surface Temperature (IST) EDR
I ! . B .
gﬁﬁu'?e Root ﬁ _______________ gne or more t?ata prodtuct N e The General NPOESS HDF5 File Structure Another way to view the arrays of references (Aggregation and Granule dataset arrays)
roups may be presen . . P T
U] under the DataProducts is applied to created a model for is with the h5dump utility:
v Group SDRs, TDRs, EDRs, ARPs, and IPs HDFView is available from The HDF Group's website:
1 ! Data Product Groups http://www.hdfgroup.org/hdf-java-html/hdfview/index.html
contain individual granules ore Srown! > TR orgmet ' Granule:
AliData Th = A" G t . B Data Products pertalnlng to specrflc N_GEO_Ref and B/*Memdaﬂl--] I'-IDIE;”':"Z“CI I;r;r:m:
e *_All Group contains 5 inclusion of the GEO ) T o . s _IST— _1ST— van 1"
oo saaaie ||y e 1
) . q 1 - # -
_1_’ file, it does not Ce tain ! Option configured at [ " DATA £
1x any metadata attributes the IDP. These <HDF5 Group»AllDatd] O Groups <@,.8): T B:71284376 {(256.8,08>-¢511,3199,8>,
< * @i et eanid (R i
SCollectianShorthiame: Al <NPOESS Data Product CollectionShortName mutually exclusive T B:71287656 {(256.0.@>—(511.3199.@8>3.
: . 2 ) Data Arrays T B:71287928 <<@,25-(0,3>3
1 [ 11 R (float, int, etc) Aggregation
, «HDF5 Group» oo
! 4’ .— <Colle§:?3r§h%rgm);ne’ﬁ” :S;:d::al[';f:]m"sm" <EDR/IP/AR«I"-|gg?IglOigE1»Shor!Name
1 1 [+Metadatall.. "]
The datasets referenced b DATH . - . R . R A
;. ! y the Both the Granule and - — DATATY? REFET
Reference Objects are the Aggregation Datasets . Lo L Lo ’—tj : '—1‘ DATA <
Daiase Aray| @0Qregations of granules contain datasets consisting i T D ooy bRy T TS D T : : o ! ,
The dataSEtS referenced by the Of an array of References <g|a?:§>e?;f:¥> :SEE‘(a)d::)allllef:]mnshortNams>_Gran_<n> MW—_ <EDR/IP/ARP CollectionShortName>_Gran_<n> <EDR/IPIA:?F;]CoIlectlonshortName_Agg 0 DR 5 y
Reference Regions are specific = : i ; ’
T T granules ! : ! . L
| | 15 1 - 1 Arrays of HDF
] ] <NPOESS Data Product CollectionShortName <NPOESS Data Product CollectionShortName b . . .
o *Gran<n> *Rag E— I E— References Note: Currently, the only way to match the object ID in the granule/aggregation
Lo E— datasets is to manually list the aggregation as shown above using h5dump or look up
. T T .
. ! ! the order in the NPOESS Data Format Control Book - External.
i | | The HDF Group will add the ability to obtain the name of the dataset a
| | . .
b reference points to in v1.8 beta.
| | +Reference Regions 1+ =t+Reference Objects
' — — o — — — — — — w— -] —— - - - — - i
b e e P P P P P PP PP PP PPN i

Sample Product Profile — VIIRS Sample Product Profile — VIIRS

General RDR UML Model General Geolocation UML Model

Ice Surface Temperature (IST) EDR Ice Surface Temperature (IST) EDR

e The General NPOESS HDE5 File Structure e The Product Profile describes the NPOESS granule.
e The General NPOESS HDF5 File Structure ) i — Provided as raw XML files in IDPS SW drops and in the CDFCB-X, not as part of the HDF5 file
is applied to created a model for RDRs +MetadatalL ] Geolocation data provided with
SDRs TDRs. EDR d1p e For Ice Surface Temperature, the observation data fields in the granule are:
1 . * 1 ] t S 5 5, analrs — IST_Array (Shown below) s
«HDFS Datasot»/ — QF1_VIIRSISTEDR (Shown below) Name | Data |Field Dimensions
+Metadata[1..Y] «HDF5 Group»AllData I(D(;'tleDngrgr:louu(?t); - QFZ_V“RS'STEDR Size [Offset
= ISTFactors/4b (0] i ic|Mi
. i ¢ ] 3 1 —QF3_V||RS|STEDR actors/4bytes Name ﬁ;trr‘;beute g(r)ir::jl:ry Dynam|cl\s/|ilzneArray I\SA;); Array
DR et DA DS Groups —ISTFactors (Scale & Offset — Shown below) IST scale/offset Yes No 2 2
Data_Products , values
! Fields Datum
[ ] UK ) 1 1 Name |Data |Field IDimensions Description |Datum|Unscaled|Unscaled |Measurement [Scaled (Scale Factor|Data Type Fill Values |Legend Entries
1 = ; Offset |Valid Valid Units Name
L ! vt " HDF5 Group HDFS5 Group Size_[Offset Range Range
«| » « » n n N n n .
— — 57 Gro <CollectionShortName> All <GEO CollectionShortName IST_Array|2bytes|0 \Name Attribute Name |Granule Boundary |Dynamic [Min Array Size |Max Array Size _ Min Max _ -
<CollectionShortName_All <Spacecraft Diary CollectionShortName <CollectionshortName +Metadata[1..*] inTrack N_Rows Yes No 256 256 Scale = first Scale = unitless |No 32.-b|t floating \Namel\/alue| |Name|VaIue
[Metadatal1 ] [Metadatall 1 - crossTrack [N_Columns  |No No 3200 3200 array element point
¢ ¢ ) Datum Offset = Offset = K
1 T 1 X ! t ) _J —1: 1 ’ Description [Datum|Unscaled|Unscaled|Measurement|Scaled[Scale ~ [Data  [Fill Values Legend Zicnagﬂta"ay
L tr ! 1" 1% 1.% 1 Offset Valid ~ |Valid  |Units Factor  Type Entries
a > <HDF5 Dataset> a > <HDF5 Dataset» «HDFS Dataset» Range |Range Name
I;—'a?::e?_a/:rsg; <Spacecraft Diary’-‘C%}I:Isect?(t)E:\sg:\ortName_Gran_n <Spacecraft Diar':,'/DCF:I IigtﬁghortName_Agg <CollectionShortName_Gran_n <3§:;Z‘;)[ES*;] onNane.A99 HDF5 Dataset HDF5 Dataset «HDF5 Dataset» Min Max
O O data L. + 5 «| » « » N -
+Metadatall..*] +Metadata[1..] +Metadata[1..*] : Dataset_Array <GEO CollectionShortName>_Gran_<n> <GEO CollectionShortName>_Agg !IE:eemSUer:quereo 213 275 K Yes ISTFactors l]jg-s?ltneu Name Va|ue| Name |Va|ue
: : v i Metadata(l " +Metadata[1..*] p 9nediNA_UINT16_FILL 65535)|
! ! b ! Integer IMiss_UINT16_FILL 65534
: : o 1! _ _|
1r 1 = ! - T ONBOARD_PT_UINT16_FILL |65533
! _ | 1| ONGROUND_PT_UINT16_FILL|65532
+Reference Regit +Reference Objects +Reference Regions [*Reference Objects | I
gions 1% | 1 ERR_UINT16_FILL 65531
1 ! ELINT_UINT16_FILL 65530
DNE_UINT16_FILL 65529
+Reference Regions +Reference Objects SOUB_U'NTJ.G_F”_L 65528

Common RDR Granule Layout Sample Product Profile — IST Quality Flag Byte 1 NPOESS HDF5 Files Summary

S - *QFs are packed in HDF5 in an unsigned 8-bit character (JCHAR). The user extracts the o The NPOESS Program delivers the official deliverable data products (RDR, SDR/TDR, EDR/ARP/IP) and
Conans umberof packed UCHARs from HDF5 and applies bit masks to extract the bit values. dynamic ancillary data and auxiliary data in HDF5 Files
B : I Fields * The HDF5 Files have an XML User Block that can be accessed without
S Contane number of 65 sizefoffset HDF5 tools - provides a “quick-look” into the metadata before opening the HDFS5 file
Area Offsets Zcp?grg]egr Lobr;:?z';ﬁ‘eanc QF1_VIIRSISTEDR 1byte |0 Name Attribute Name Granule Boundary  |Dynamic Min Array Size |Max Array Size
. . - inTrack N_Rows Yes No 256 256 . i . . . .
®RDRs are stored in the HDFS5 file as a stream B T T o TR 2 Nonprofit group funded by NASA & affiliated with Univ of lllinois « Metadata within the HDF5 files are stored as attributes
Of 8-b|t uns'gnEd CharaCters (UCHAR)' E}:%ﬁggg’ﬁrn‘f gzlsl::[:ption Datum Unsclale Unslcaled Mea§uremen Scale |Scale |Data Fill Values Legend Entries .Funded tO Support NPP/N POESS
The user extracts the UCHARSs from HDF5 and e opltor sk o %;:‘é'é’ hRAZ'n'E';e e f ;* ee -Support to AIX 5.2 0S e There are general UML Models for the NPOESS official delivered data that provide a common framework
AP of the same type in ax lame "
accesses the memory block using the - STQuaty nitess o @bt [Namelvae | [Name ATE . : e :
h h T : Enhancements to HDF View and HDFDump for Slmp||f|Ed Region e Official deliverable data products are organized by reference objects (aggregated granules) which
structure shown here. Ved : deref : ; R
e ferv ; erererencing contain one or more reference regions (individual granules),
. . Agorithm 12 unitess N0 @it [NameValue | [Name __[Value . ot 0 with some exceptions (e.g., RDR granules are reference objects due to ambiguity aggregating RDR granules)
® The operating system which generated the : Sond S ek b Modification to support Quality Flag masks P 9 9 ) guity aggregating RDR g
RDR is AIX 5.2, which uses Big Endian Sasene b iess o Wbt [Ramelvae] = e * Although data may be accessed directly through the All Data group, the Data Products group provides
byte ordering. Specific custom code may A integrated access:
be needed if the target OS uses a | | g <88 0eg) || ~ Allows the user to access both metadata and data through a common HDF5 group
different order. s [ B Bl e ~Metadata is accessed directly by reading the Attribute values
Range o e : -Datasets may be accessed by dereferencing the object ID stored in the Data Products
Eﬁ,ﬁ,}mf 3 unifless Sl (e o f e — -Group for the aggregation or granule
Range gjfglf??ange 1
Active Fire 16 nitess A5 [emefiae] [hame __ Nalue *NPOESS HDFS5 files provide flexibility for a variety of end users
Spare 7 unitless (1) bit  {Name |value :::Zh';:fuq | :
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