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1.0 INTRODUCTION

l.l Identification of Document

This is the Software Design Document (SDD) for the Moderate-
Resolution Imaging Spectroradiometer (MODIS) Level lB calibration
software. This third release corresponds to the Version 1 delivery in Ferbuary,
1996.

1.2 Scope of Document

This SDD describes the software implementation of the MODIS Level
lB calibration algorithms. These algorithms are documented in the
Algorithm Theoretical Baseline Document (ATBD), published by the MODIS
Calibration Support Team (MCST). MCST is responsible for developing the
MODIS Level lB algorithms and the software system which implements
them. This software will be installed at the National Aeronautics and Space
Administration (NASA) Goddard Spoace Flight Center(GSFC) and is expected
to have an operational lifetime on the order of 15 years. The software
development complies with NASA Earth Observing System (EOS) Data and
Information System (EOSDIS) requirements and guidelines and Science Data
Support Team (SDST) guidelines. This program is sponsored by NASA.

1.3 Purpose and Objectives of Document

The purpose of this SDD is to record the design information for the
MODIS Level lB software. This includes design rationale and trade-offs and
the selected design of the software, including

its decomposition into compilation and code units,
the design of all interfaces,
the mapping between the logical or functional design ~f the
software and its detailed design units.

1.4 Document Status and Schedule

This SDD will be updated to describe and support the software delivery
milestones below

Beta 2 Delivery October, 1994

Beta 3 Delivery April, 1995
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1.5

MODIS Level lB Detailed Design,

Version 1 Delivery

Version 2 Launch Ready Delivery

Version 2.1 l?re-Launch Update

Version 2.2 Post A&E
(Launch + 6 months)

Document Organization

Draft, June 11, 1995

February 1996

February, 1997

February, 1998

January, 1999)

Section 1 describes

Section 2 describes

Section 3 describes

Section 4 describes

Section 5 describes

the scope of this document.
L

related documents.

the design approach

the detailed design.

and tradeoffs.

the external interfaces.

Section 6 contains coding and implementation notes.

Section 7, the firmware support manual, is not applicable.

Section 8 defines abbreviations and acronyms used in this
document.

Section 9 is the glossary

Section 10 contains notes.

Section 11 contains the appendices..
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2.0 RELATED DOCUMENTATION

2.1 Parent Documents

(a) MODIS Calibration Support Team Management Plan, NASA
Technical Memorandum, under development, MODIS
Technical Report Series. -

Applicable Documents2.2

2.3

(a)

(b)

(c)

MODIS Software and Data Management Plan, NASA
Technical Memorandum, DRAFT, MODIS Technical Report
Series, April 11, 1995.

MODIS Level III Software Baseline Requirements, NASA
Technical Memorandum, under development, MODIS
Technical Report Series.

Product Specification DIDS, Detailed Design, NASA DID P400,
NASA Software Documentation Standard, Software
Engineering Program, NASA-STD-1200-91.

Information Documents

(a) MODIS Algorithm Theoretical Basis Document, 1994, NASA
Technical Memorandum, under development, MODIS
Technical Report Series.

(b) Structured Analysis and System Specification, Tom DeMarco,
Yourdon Press, 1979.

DRAFT -
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3.0 DETAILED DESIGN APPROACH

The requirements analysis used for the development of the design of
the MODIS Level lB software system was done using the DeMarco structured
analysis methodology. This methodology is described in Structured Analysis
and System Specification, Tom DeMarco, Yourdon Press, 1979. The
requirements analysis also used CADRE’s Teamwork suite of Computer
Automated Software Engineering (CASE) tools, as prescribed in Sections
4.3.1.2 and 4.2.1.1 of MODIS Software and Data Management Plan, NASA
Technical Memorandum, DRAFT, MODIS Technical Report Series, April 11,
1995.

The architecture of the design is object oriented. Object oriented
methodology encapsulates the implementation of the algorithms. This
approach allows the interfaces to remain stable, so that maintenance or
updates to the algorithms will not affect the architecture itself. This will
improve maintainability of the production system.
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4.0 DETAILED DESIGN DESCRIPTION

4.1 Compilation Unit Design

Appendix A contains the data flow diagrams generated using CADRE’s
CASE tool. These diagrams decompose the design into compilation units. The—
inputs and outputs for each unit are specified. The function for each unit is
stated in the circle for that unit. The diagrams maintain traceability from the
architectural design elements to the compilation units by using numerical
identifiers.

Tables 1 and 2 are the requirements traceability matrices. Table 1
provides the mapping from requirements to compilation units. Table 2
provides the mapping from compilation units to requirements.

Leuel 1B Software Hierarchy

1.0 LIB

I I I
1.1L1 B Setup 1.4 Write_Ll B_Scan 1.7 Close_Ll B_Granule

1.2 Read_Ll A_Scan 1.5 Write_Ll B_Granule_Header

1.3 Generate_Ll B_Scan 1.6 Close_~l A_Granule

I
I
I I 1 I

I 1.3.3 Therrnal_Calibration

I

1,3.5 Spufious_Effects

1.3.1 Reflective_Calibration
1.3.2 Apply_Reflective_Golden_Coeff I 1.3.4Apply_Thermal_Golden_Coeff

I
I

1
1.3.3.1 Effective_BB_Spectral_Radiance 1.3.3.2 Earth_Scene_Spectral_Radiance

A section(bold) = Within-Granule processing
Core Algorithm

DRAFT
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Leuel 1 B Software Hierarchy

g 2.0 Xgran_SD

I

I I
2.1 SD_Setup 2.3 Estimate_SD_Avg_Coeff

2.2 EstimateISD_Degradation 2.4 Calculate_Avg_Time 2.6 SD_Shutdowr

3,0 Xgan_SRCA

I

I I I
3.1 SRCA_Setup 3.3 SRCA_Spatial_Cal 3.5 SRCA_Shutdown

3.2 SRCA_Radiometnc_ Cal 3.4 SRCA_SpectraJ_Cal

B section(bold) = Cross-granule processing
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‘call CHECK ERR
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/**** *****************************
* *
* Joan Baden *

* MODIS/GSC/SAIC/RDC *

* baden@highwire.gsfc.nasa.gov *
* (301) 352-2128 *
* ●

***************** ****************/

I* main(int argc, char ‘argv[l) */
I*
c**********************************************************************
*

* Purpose: Top level Level lB main calibration module
*

* Description:
*

* Input parameters:
*
* int *argv
*
* char *argv[]
*

* Output parameters:
*
*

* Revision history:
*
* Revision 01.00 1995/05/16
* Prologue development, Joan Baden/RDC
* Code, Geir Kvaran, SAIC/GSC
*
*

* Team-unique header:
*
* References and Credits
* This software is developed by the MODIS Characterization Support
* Team (MCST)for the National Aeronautics and Space Administration,
* Goddard Space Flight Center, under contract NAS5-32373.
*
* HDF portions developed at the National Center for Supercomputing
* Applications at the University of Illinois at Urbana-Champaign.
*
* Design Notes
*
E~****************** ******************************************** ******

8
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1.1 setup

I
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/**** ***************..**********’*
● ●

● Jman sedan ●

‘ HODISISAIC/GSC/RDC ●

‘ heden@highwire.gsfc.nesa. gov ●

● (301) 352-2128 ●

● ●

● ******************.*.**********./

/ * status_t Setup (at

calRaram_t
c0ntrol_Pare14_t
9=JU=-=1-t
LlhJfranule_t
LIB-grenule_t
LIA_Granule_Hseder_t
LIB_Granule_Header_t
L3A_mt
LIB_Sce.n_t
SIL_t
DIL_t
SIL_t
SILt
SIL_t
DIL_t
Sl_Coeff_Rec_t
FILS
X_Grsn_Rec_t
sd_infO_t

●

argc,
● Srgv[l,
● Cal_P,
● COnt_F,
● Gecmr
● L1.A_Gran,
● LIB_Gran,
* Ll&Gran_-,
● LIB_GrSII_Hdr,
● LlA_SC5n,
● LlB_SC5n,
A [1,
B [1,
Q 11,
BB_tem [1,
L_BB_ref1[1,
o_v [1,
● SD_Trmd ,
●* cJ_f,

● X_Gran_Rec,
● SDI);

/’
C**** ********+**************** ● ********************** ********************
●

● PumJse: Calibration of of Reflective sands
●

● Description:
*
● Input parameters:
*
*
●

●

●

●

●

☛

●

☛

☛

●

●

●

●

int
Chsr
cal_parat
COntrol_Parsmt
geomrmt
Lwenul e.t
LIB_granule_t
LIA_Grenule_Header_t
LIB_Granule_Header_t
Ll&Scan_t
LIB_Scan_t
SIL_t
DIL_t
SIL_t

* SIL_t
● SIL_t
● DIL_t
● SI_Coeff_Rec_t
● FILS
● X_Gran_Rec_t
● sLinfO_t
●

argc,
● argv[l,
● Cal_P,
● COnt_P,
* Gem,
● LIA_Gran,
* LIB_Gran,
● Ll&Gran_Hdr,
* LIB_Grem_Hdr,
* Ll&Scen,
‘ LIB_SCan,
A [1,
B [1,
Q
BB_tarm :;;
L_BS_ref1[1,
o_v [1,
● SD_Trsnd,
● * sp_f,
● x_Gran_Rec,
● SDI

● Output parameters:
●

●

● Revision history:
●

● Revision 01.00 1995/05/17
● prologue, Joen Beden/PZC
. Code, Geir K—, SA2CIGSC
●

●

“ Team-unique headsr;
●

● References end Credits
● ~s softwere is daveloped by
● Team (MCST) for the National Aeronautics end space Administration,
● Gddard space Flight Center, under contract NAS5-32373.
●

the MODIS Characterization Support

* HDF portiona developed at the National Center for Supercmputing
● Applications at the University of Illinois at Urbane-Chemaign.
●

● Design Notes
●

~**+. *****+.+**********.****●***********+**************,**,**********
●I
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* *
**************** **************** * /
/●status_t APPly_The-1-prelaunch_Coef f( cal_par~t
* L&Scan_t
* LIB_Scan_t

● Cal_P,
* LIA_Scan,
● L1.l_Scan,

* Deriv~ous ekeeping_t ● DH,
● int D);*/
I*
c**********************************************************************
*

* Wse: Test calibration of ~DIS Th~l Bands.
●

* Description: Test module that enables the user
* to Hually input calibration coefficimts.
●

* Input Parmeters:
*
* cal~ar~t ● Cal_P, Prelaunch determined values
* which will be used for
* on-orbit calibration.
* LIA_Scan_t * LIA_ Scan, Level lA on-orbit *

telemet~.
● Derived_Housekeeping_t * DH, On-orbit telemetrywhich is
* in useable units.
● int D); Gives the detector being used.
*
*

* Output parameters:
*
* LIB_Scan_t * LIB_Scan, Level lB(calibrated)on-orbit
* telemetry.
*

* Revision history:
●

* Revision 01.00 1995/05/16
* Prologue development,Joan Baden/W, Dan Knowles/GSC,G. Kvaran/GSC
* Code, Geir Kvaran, SAIC/GSC
*
●

● Team-unique header:
*
● References and Credits
* This software is developed by the MODIS CharacterizationSupport
* Team (MCST)forthe Natioml Aeromutics and Space Administration,
* Goddard Space Flight Center, under contract NAS5-32373.
●

* HDF portions developed at the Natioml Center for Supercomputing
* Applications at the University of Illinois at Urbana-CWaign.
*
● Design Notes
●

~**** **********************.********.***************.**..************
‘f
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1.3.5 Spurious_Effects
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2.0 Cross Granule Solar Diffuser Processing
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1*******************.***.***.*.*..
● ●

● JOSnSeden ●

● MODISlSA3ClGSC/m ●

● bden@highwire. gsfc.nesa.gov ●

● (301)352-2128 *
● ●

☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛ ●✎☛☛✎ ☛☛☛☛☛☛☛☛☛☛❆

/*status_t SD_Setup (
●

●

●

●

●

●

☛

☛

I*

FILE ** SD Coeff_Trend—f ~
FILE ●* SD_COZffSistOry_f,
list_t ● s~coef f_history,
DIL_t SDSM_No~=F [NUM_SDSM_SANDS1,
DIL_t L_sd_i&l [MODIS_DETSC’lK)W1,
ad_infO_t ● SDI,
list_t ● * s&rec_sequmce,

—

list_t ● ● sd_recs_Out,
SD_Coef f_Rec_t ● SD_Coef f_Trend_Rec );●/

C************.****+** ●***.*+*************** ● ***.***+***.********.*.*.**
*

* Purpose: Solar Diffuser Setup..
“ Description:
●

● Input parameters:
●

● FILS
● FILE
● list_t
● DIL_t
● DIL_t
● sd_infO_t
● list_t
● list_t
● SD_Coe ff_Rec_t *
●

● ● SD Coeff_Trmd_f,
** ~—Coeff_History_f,
● —sd_coef f_history,
SD~_NOrM_SRDF [Nu!._SDSM_BANDS],
L_s&idesl [MODIS_DETmW 1,
● SDI,
*● sd_rec_swence,
● ‘ sd_recs_Out,
SD_Coef f_Trend_Rec );

* Output parazneters:
●

●

* Revision history:
●

● Revision 01.00 1995/05/16
● Frolegue, Joen Ssden/RDC
* Code, Geir Kveran, SA3C/GSC
*
●

● Tesm-uni~e header:
●

● References end Credits
● This softwere is develoti Irvthe MODIS Characterization SuDPOrt
● TeeuI (MCST)for the Nati~nal ~eronsutics end Space tiistraiion,
● Goddard Spece Flight Center, under contract NAS5-32373.
●

● HDF portions developed at the National Cmter for Supercomputtig
● Applications at the University of Illinois at Urbans-~ign.
●

* ksign Notes
●

m**** ****************************************************************
+/
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/**** ****.***.*...*+**.***.*******
● ●

● J- Saden ●

● MODIS /W C/GSC/~ ●

● tidsn@highwire. gsfc.msa. gov ●

● (301) 352-2128 ●

● ●

● ***************** ●******e*+*****/

~*status_t Estimate-SD-Degrada$~tin~_tlist_t ● sd_rec_sequence,
● S01,

● float
●

SD_Degradation[~SD~ 1[~SDMODESl ,
kolat Mode_Found [NIJM_SD_MODESl ,

● DIL_t SDSM_NorIU_BRDF[~SDSM_~] );
●

I*
c**** ********** ********************************************************
* —

● Furpose: Estimate
●

“ Description:
●

● Input parameters:
*
● list_t
* sd_infO_t
* float
* bool esn_t
● DIL_t
●

Solar Diffuser xradat ion

● sd_rec_sewence,
● SDI,
SD_Mgradst ion [NUM_SDSM_-S 1[NUM_SD_MODES1,
Mode_Found [NUM_SD_MODES 1,
SDSM_NOrm_BmF [~_SD=_~S 1);

● Output parameters:
*
.

‘ Revision history:
*
● Revision 01.00 1995/05/16
* ~ologue, Joen Sedm/PDC
● Code, Geir Kveren, SAIC/GSC
●

●

● Team-unique header:
●

● References end Credits
● This softwere is developd by the MODIS Character zation Support
● Tem (MCST)for the National Aerorisutics and Space Administration,
● Goddard Space Flight Csnter, under contract NAS5-32373.
●

● HDF port ions developsd at the National Center for SuParcwut ing
● Applications at the University of Illinois at ur~-maign.
●

● Design Notes
●

~****************** ● *************..******** ● **..*.***.*******.*** ● *.*

‘f
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/* ’***************+*.. *.=+. . ..~**7
● ●

‘ Joan &den
‘ t40DIS/SAIC/GSC/R!X .

‘ bden@highwire. gsfc nasa qov +
‘ (301) 352-2128 ,
● ,
● ☛ ☛ ☛ ☛ ☛ ☛✎☛☛✎☛✎✌☛ ✌ ✎✌✌ ✌ ✎✌✌ ✌✌✌ ✌✎✎ ✌ ✎✎✎ ✌

/’ status_t Estirrate_SD_Avg_COeff( list_t
*

“ sd_rec_sewence,
sd_info_:

●

‘ SDI,
DIL_t

●

L_sd_ideal [MODIS_DSTEHORS] ,
float

1[~SD_MODES ],
SD_Degradation [M_ SD~_W,TS

● boale&y_t Mode_Fc,u.d [ml_sD_MoDEs ]

DRAFT
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I*
C+.***.***************** ● *****+*.********,****** ● **,*******,***********
*
●

●

●

●

●

●

●

●

●

☛

●

☛

●

●

● ✌

-se: Estimate

Description:

Input parameters:

list_t
sd_i.nfO_t
DIL_t
float
boolat
float
float

Output parameters:
●

Solar Diffuser Average Coefficients.

● sd_rec_swence,
● SDI,
L_s&idaal [MODIS_D~RSl,

~S 1[NUM_SDJODES 1,SD_Dagradation[M
Mtie_Found [~SDXODSS 1
Avg_Gein [MODIS~WD~~Rsl , ‘
Avg_Bias [MODIS_~IVE_D~RS] );

●

+ Rsvision histoxy:
*
● Revision 01.00 1995/05/16
● Prologue development, Joan Saden/W
● Code, Gair Kvarsn, SAIC/GSC
●

●

● Team-uni~e header:
*
● Refermces and Crsdi ts
● This software is developed by the MODIS Characterization Su~ort
* Team (MCST)for the National Aeronautics and Space Atinistration,
● Goddard Space Flight Csnter, under contract NAS5-32373.
*
* ~F portions developsd at the National Canter for Supercomuting
● ~lications at the University of Illinois at Urbana-Char@paign.
*
* Dssign Notes
*
~+***************** ● **************************....*.** .**************

‘1
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f*. ********..**.****..**********..
● ●

● Joan Sedsn ●

● UODISlSA2C/GSCl~ ●

● beden@highwire. gsfc.msa. gov ●

● [301) 352-2128 ●

● ●

.,**,*..********. ●*******.**+****f

/ *status_t Calc_Avg_Time ( list_t * sd_rec_sewence,
● float ● avg_t ime); ●I

f’c***********+**********************.***..******************************
●

●

●

●

●

●

●

●

●

●

●

●

●

☛

☛

☛

☛

●

☛

☛

●

●

☛

●

●

☛

●

●

☛

☛

☛

☛

-se: Calculates the average time of the SD record sequence.

Description:

Input parameters:

list_t ● sd_rec_sequsnce,
float * avg_time;

Output parameters:

Revision history:

Revision 01.00 1995/05/16
Prologue develowent, Joan Saden/W
Code, Geir Kvaran, SAIC /GSC

Team-uniWe header:

Re ferances end Credits
This software is developed by the MODIS Characterization Support
TaaIu (MCST)for the National Aeromutics and Space Administration,
Goddard Space Flight Center, under contract NAS5-32373.

HDF port ions developsd at the National Center for SuWrceMPUt ing
Applications at the University of Illinois at Urbana-C-sign.

ksign Notes

~+****.************ ● ✎☛☛☛☛☛☛☛☛☛☞☛☛☛☛☛☛☛☛☛☛ ☛✌☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛☛ ● ☛✎✎✎✎

●I

—

.
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/**** ********...*..*,. . . . . . . . . . . . .
● ✎

☛ JoaD Baden .

* MODIS/WC /GSC/~ ●

* bda@highwire. gsfc .nasa.gov “
* (301) 352-2128 .
. .
*..*******.**. ..................+.
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/ ●status_t
●

●

●

●

●

●

●

●

‘1
I*

MODIS Level I B Detailed Design,

~te_SD_Coef f_Rec ( Sl_coef f_Rac_t
s&infO_t
list_t
kOlean_t
flint
float
float
float
float

Draft, June 11, 1995

● SD_Coef f_Rec,
● SDI,
● sd r=—seauence.
M&-Jo= [=BDMD=] ,
Aw__iII [MODIS~W~RSl ,
Av’g_BiaS [MODIS~W~RSl ,
B_O [MODIS~IVER ETBcl’oRsl,
B_l [MODIS_RE~~ ~Rsl ,
aw_the) ;Rsl);

—

c****************************.******.****+*****************************
●

; FurPose: Update Solar Dif fuaer Coefficient Record.

● &scription:
●

● 2nput parameters:
●

● ~_COef f_Rec_t ● SD_Coef f_Rac,
● sd_inf O_t * SDI,
● list_t ● s<rec_seWance,
● beolmt Mode_Found [x.SD_MODES ],
● float Avg_Gain [MODIS_~2VS_D~RS 1,
● float Avg_Bias [MODIS_~IVS_DSTECTORS 1,
● float B_o [MODIS_RS~~_D~F.S ],
● float B_l [MODIS_W~~_D~W 1,
● float avg_time) ;RSl);
●

● Output parameters:
*
●

● Revision history:
*
* Revision 01.00 1995/05/16
* Frologue, Joan R. Badan/RDC
● Code, Geir E. Kvaran, SAIC/GSC
●

●

* T--unique header:
●

* References end Cradi ts
● This software is developd by the MODIS Character zation Support
● T- (MCST]for the Natioml Aeronautics and Space Administration,
* Goddard Space Flight Canter, under contract NAS5-32373.
●

+ HDF portions developed at the National Center for Supercomputing
* Applications at the University of Illinois at Urbana-_aign.
*
* &sign Notes
●

~******************. ● **************..***.*** ******.*.**********.**.. ●

‘1
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● ✌

● Jw Saden .

● MODIS /SAIC/GSC/W ,

● bden@highwlre. gsfc .r.asago\, ●

● (301) 352-2128 ●

● *
● ****.****,.+. .................../

/*status_t SD_ S:hutdo\\m( SD_Coef f_Rec_t * SD_Coef E_Tren5_Rec,

40
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FIE
FILs

● SD_COef f _Trand_f,
● SD_COefffiistOry_f );‘1

c.*** ***********************************************.**********,***.***
●

● -se: ROutfie iS =~tecf in the event of Solar Diffuser shutting down.
●

‘ Description:
●

● Input parameters:
●

● SD_COef f_Rec_t ●

● FI~ ●

● FILE ●

●

● Output parameters:
*
●

● Revision history:
●

~_COef f_Trend._Rec,
=_Coef f_Trmd_f,
sl_cOeff_HistOry_f );

● Revision 01.00 1995/05/16
● Frolme, Joan &den/PDC
● Code, Geir Kvaran, SAIC/GSC
●

●

● Teem-uniwe header:
●

* References and Credits
● This software is develo~ by the MODIS Characterization Support
* Team (MCST)for the Nat ional Aeronautics and mace Administrateion,
● tidard Space Flight Center, under contract w5-32373.
●

* HDF portions developed at the Natioml Canter for Supercomputing
● Applications at the hiversity of Illinois at Urbana-Chautpaign.
*
● Dasign Notes
●

m******++********** ● +***+*********+***********+ ● +*.***.************* *
“/
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3.4 SRCfl_SDectral Cal

47

DRAFT



48

DRAFT



MODIS Level lB Detailed Design, Draft, June 11, 1995

Classes of Look-up Tables

Blackbody Radiance
Irradiance of the Sun
A(Thermal Gain)
B(Thermal Offset)
Blackbody Reflected Radiance
Solar Diffuser Coefficients
Detector BRDF
Q(Nonlinear Thermal Term)
Blackbody emissivity
Blackbody Term
Calibration Parameters
Reflective Detector Information
Within Orbit Variability
Blackbody Rho
Earth-view Rho
Relative Spectral Response (RSR)
Solar Diffuser Coefficient History
Solar Diffuser Coefficients
Solar Diffuser Information
Solar Diffuser Stability Monitor
BRDF
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TOOLS
k . . . . . . . . . . . . . . . . . . . ...4

Memory (SDP Toolkit)
Allocate
Free

SMF (SDP Toolkit)
Transmit messages

Files (SDP Toolkit)
Open
Close
Build file names
Read
Write

Granules
Define
Initialize
Fill
Manipulate headers
Manipulate data
Transform to HDF format
Show

scans
Define
Initialize
Fill
Manipulate headers
Manipulate data
Show

Lists
Define
Initialize
Store record
Remove list
Insert list
Next list
Reset to top of list
Join list

. . . . . . . . . . . . . . . . . -. .*...-

Look-up Tables
Single-Indexed
Double_Indexed

Create
Write
Clean up
Read
Initialize
Show
Multiply
Integrate
Set a character string
Extract an entry (or value)

Arrays !

4.2 Detailed Design of Compilation Units

The PDL goes here at detailed design phase.
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5.0 EXTERNAL INTERFACE DETAILED DESIGN

The MODIS Level lB software system is required by ECS to produce all
archivable data products in Hierarchical Data Format (HDF).

5.1 Interface Allocation Design

5.2 Physical Interface Design

Data Product Description?
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6.0 CODING AND IMPLEMENTATION NOTES

TBS during coding phase.
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7.0 FIRMWARE SUPPORT MANUAL

Not Applicable.
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8.0 ABBREVIATIONS AND ACRONYMS

CASE
ECS
EOS
EOSDIS
GSFC —

MCST
MODIS
NASA
PDL
SDD

SDST
TBs

Computer Aided Software Engineering
EOS Core System
Earth Observing System
EOS Data and Mormation System
Goddard Space Flight Center
MODIS Characterization Support Team
Moderate Resolution Imaging Spectroradiometer
National Aeronautics and Space Administration
Program Design Language
Software Design Document

Science Data Support Team
To be supplied
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9.0 GLOSSARY
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10.0 NOTES
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11.0 APPENDICES

A. Requirements Traceability Matrix
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Matrix

Requirement

IFO1 Initiate Execution
IF02 Deleted
IF03 Terminate Execution
upon Completion
IF04 Input Data
IF05 Ancillary Input Data
IF06 Input Data Limitation
IF07 Create Level lB Data
Product
IF08
IF09
IF1O
IF1l
IF12
IF13
IF14
IF15
IF16
IF17
IF18
IF19

Create Metadata
Append Metadata
MODIS Processing Log
Concurrent Execution
Termination Report
Alarm Messages.
Overlapping Data
Sun Angles
Pixel Angles
Lunar Vector
Normal Termination.
Abnormal

Termination
FNO1 Processing Scope.

FN02 Reprocessing
FN03 Solar Diffuser
FN04 Solar Diffuser
Stability Monitor
FN05 SRCA Radiometric
Mode
FN06 SRCA Spatial Mode

FN07 SRCA Spectral Mode

FN08 Space View
FN09 Black Body
FN1O Lunar Look

Software Module

1.0 LIB

1.0 LIB

1.2 Read_LIA_Scan
1.1 Setup
1.1 Setup
1.3 Generate_Ll B_Scan
1.5 Write_L 1B_Granule_Header

1.5 Write_L 1B_ Granule_Header
All Modules
1.LIB
1.0 LIB
All Modules
1.3.3 Thermal_Calibration

1.0 LIB
1.0 LIB

Team Leader Working Agreement
3.3.4
ECS Requirement EOSD 1040 .
2 Xgran_SD
2 Xgran_SD

3 Xgran_SRCA
3.2 SRCA_Radiometric_Cal
3 Xgran_SRCA
3.2 SRCA_Spatial_Cal
3 Xgran_SRCA
3.2 SRCA_Spectral_Cal
1.3.3 Thermal_Calibration
1.3.3 Thermal_ Calibration
MODIS Level lB ATBD
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FN1l Calibration
Coefficients
FN12 Calibration Updates

FN13 Earth View Data

Requirement

FN14 Deleted
FN15 Engineering Data.
FN16 Quality Assurance

FN17 Input Data
Verification
FN18 Metadata Contents

FN19 Data Format

FN20 Data Contents

FN21 Calibration Sources

FN22 Non-Nominal
Conditions
FN23 Radiance Sensor Data
FN24 Infrared Sensor Data
FN25 Reflectance Sensor
Data
PRO1 Error Recovery
PR02 Trending
PR03 Error Abort
ORO1 Scope
0R02 Toolkits
0R03 Maintainability
0R04 Portability
0R05 Reliability

2 Xgran_SD
3 Xgran_SRCA
2 Xgran_SD
3 Xgran_SRCA
1.3.1 Reflective Calibration
1.3.3 Thermal_Calibration

Software Module

1.0 LIB
1.3 Generate_LIB_Scan
2 Xgran_SD
3 Xgran_SRCA
1.1 Setup

1.4 Write LIB_Scan
1.5 Write L 1B_ Granule_ Header
1.4 Write LIB_Scan
1.5 Write LIB_ Granule_Header
1.4 Write LIB_Scan
1.5 Write L 1B_ Granule_Header
1.3.1 Reflective_ Calibration
1.3.3 Thermal_Calibration
1.3.5 Spurious_Effects
2 Xgran_SD
3 Xgran_SRCA

1.3.1 Reflective_Calibration
1.3.3 Thermal_Calibration
1.3.1 Reflective_Calibration .

All Modules
2 Xgran_SD
All Modules
All Modules
All Modules
All Modules
All Modules
All Modules
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