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DRAFT

MODIS SDST Trackina List

This MODIS SDST Tracking List is intended to keep track of
individual items of work to be done. The Tracking List items are
generally more specific, near-tern, and detailed than the
Deliverables listed in Appendix A, and they supplement the Action
Items carried in the weekly SDST Presentation Handouts. Often
there will be overlap between Action Items, Deliverables, and the
Tracking List items.

911115.01 Develop a Glossary/Data Dictionary for MODIS starting
from PDS. (Define lat, ion, chlorophyll, pixel,
coordinate systems, etc.)

911115.02 Plan for transferring MAS data to the Version O DAAC.

911122 At Level-lB, keep geolocation based upon position and
attitude. Append anchor points, DEM anchor points, and
any other geolocation information we generate.

911206 Standardize on the use of Cadre, MicroSoft Project,
MicroSoft Word, Excel, Windows 3.1 and Postscript.

920103.01 See what Frank McGarry, Code 530, has in the way of
software engineering tools that we could experiment
with.

920103.02 Understand and apply Total Quality Management (TQM).

920103.03 Adopt a file naming convention, state what it is, and
use it consistently.

920110.01 Handout has preliminary draft of TLCF Plan. Use this
as starting point for draft due in June.

920124.01 Assure that the Budget, FY 1992 Work Plan, schedule,
and the Project Plan are all consistent.

920131.01 Come up with a set of Organizational Ethics.

920221.01 Find out if anyone is planning to deliver code from IBM
computers. (Mike King’s cloud code is one case.) (J.
P. Muller has code in C++.)

920226.01 Emphasize Level-2 Processing shell design activity (in
c) .

MODIS SDST
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920228.01 Develop an approach to changing Data Product
Prioritization.

-fl.,1~.

.,.

.

920228.03 Check with John Barker on the calibration algorithms
after the SBRC PDR (Ott 1992) . (Who from the SDST will
go to this PDR?)

920313.01 Review the Code 420 Software Management Plan.

a
U&Au u

920320.02 Prepare a list of SDST

920320.03 Develop Milestones for
processing system.

deliverables.

generating an MAS proto-

1
. WA

920320.05

920324.01

920324.02

Get Frank McGarry to come and talk to the SDST about
tools they use.

Develop a plan for generating a work plan going down to
the two-week level.

Identify risks in porting code.

920327.02

920327.03

920403.04

920403.01

Ted Meyer and Stan Scott in Code 423 will take over
Rich Bredeson’s duties.

Develop an MAS schedule covering 2 or 3 years.
Estimate manpower and computer resource requirements
for MAS processing. Identify ancillary data.

Determine launch date for MODIS PM. Work up schedule
for PM algorithms, if there are any which are different
from AM. (Also consider AM-PM algorithms which will
require data from both MODIS AM and PM.)

Consider possible ways of generating test data sets
which will
simulator,
etc. )

thoroughly test algorithms.
scan cube simulator, science

(Packet
data sets,

M~IS\PLANS\TRACK ING.001MDOIS SDST
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DRAFT

920403.02 Break the SDST schedule down to the next level of
detail.

920403.03 Put together a list of tools that are available (low
priority).

920403.04 Have a configuration management system in place when we
have code to control.

920403.05 Find out if anyone has
support of Mike King) .

920403.06 Get SLIP working on an

netCDF working on the Mac (for

LTP IRIS or a SUN (Ed Masuoka).

920403.07 Install FORTRAN-LINT on an LTP SGI computer with Xll
rev 4 windowing (Shahin Samadi) .

920403.08 Coordinate all work through Will Webster and/or Al
Fleig.

920403.09 Find out if we can pass by reference rather than by
value (SGI Fortran) .

920403.10 Let TMs and others know how to get in-situ data for
FIRE and other MAS experiments.

920407.02

920410.01

920410.02

%’: 1
UL . w

e

When we get code, compare load map list of variables,
called functions, etc. with internal documentation.

Lloyd Carpenter talk with Al Fleig about the list of
risks.

Adopt a set of documentation procedures (including
identification, version, date, author, etc.) for use on
all SDST documents (guidelines, schedules, plans,
etc.).

MODIS SDST
L [oyd Carpenter 3
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DRAFT 

Appendix A: MODIS SDST Deliverables 

Deliverable Due Date 

1 EOS Deliverables 
1.1 MODIS Software and Data Management Plan Jun 1992 
1.2 MODIS Team Leader Computing Facility Plan Jun 1992 

2 MODIS SDST Deliverables 
2.1 Schedule Apr 1992 
2.2 Project Plan ? 
2.3 Executive Information Summary ? 
2.4 Instantaneous Field of View (IFOV) Plots ? 

3 MODIS Airborne Simulator (MAS) 
3.1 Version 1 Software (V1.0) Nov 1991 
3.2 Data Users Guide (V1.0) Jan 1992 
3.3 Data Catalog Jun 1992 
3.4 Version 1 Metadata Jun 1992 
3.5 Level-l Processed Data Jan 1992 

4 MODIS Level-l System 
4.1 
4.2 

4.3 

4.4 

Level-l Software Development Plan 
D Version, Level-l System 
4.2.1 Level-1A PDR Report 
4.2.2 Level-1B PDR Report 

Jan 
Apr 

4.2.3 Level-1A & -lB CDR Report Jan 
4.2.4 Level-1A & -lB Test Plan Ott 
4.2.5 Level-1A & -lB Users Guide 
4.2.6 Level-1A & -lB System Description 
4.2.7 Level-1A & -lB System Delivery Jul 
VI, Level-l System 
4.3.1 Level-1A & -lB CDR Report Jan 
4.3.2 Level-1A & -lB Test Plan Ott 
4.3.3 Level-1A & -lB Users Guide 
4.3.4 Level-1A & -lB System Description 
4.3.5 Level-1A & -lB System Delivery Jul 
VI, Level-l System 
4.4.1 Level-1A & -lB CDR Report Jan 
4.4.2 Level-1A & -lB Test Plan Ott 
4.4.3 Level-1A & -lB Users Guide 
4.4.4 Level-1A & -lB System Description 
4.4.5 Level-1A C -lB System Delivery Jul 

? 

1993 
1993 
1994 
1994 

? 
? 

1995 

1995 
1995 

? 
? 

1996 

1996 
1996 

? 
? 

1997 

MODIS SDST 
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5 MODIS Level-2/3 System
5.1 Coding Guidelines for MODIS TM Science

5.2

5.3
5.4
5.5

MODIS SDST
L [ oyd Carpenter

Algorithms
5.1.1 First Draft
5.1.2 Second Draft
5.1.3 B
5.1.4 V1
5.1.5 V2
MODIS Level-2 Processing Shell
5.2.1 SRR
5.2.2 PDR
5.2.3 CDR
5.2.4 B
5.2.5 VI
5.2.6 V2
TM Algorithm Integration Plan
TM Algorithm Test Plan
SDST System Delivery to PGS
5.5.1 Beta
5.5.2 VI
5.5.3 V2
5.5.4 First Post Launch

5

Apr 1992
Jan 1993
Jul 1993
Jul 1994
Jul 1995

Apr 1993
Ott 1993
Apr 1994
Jan 1995
Jan 1996
Jan 1997

?
?

Jul 1995
Jul 1996
Jul 1997
Ott 1998
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MODIS Airborne Simulator status (’LiamGumlev\

Progress UDto 23 April 1992

(1) MAS data usage by Dorothy Hall’s group

Dorothy Hall called me early this w=k and mentioned a problem her group smmed to be
having with the MAS hvel-1 data. Apparently the image data from channel 2 (31-OCT-91)
was saturating at a value of 255 over snow covered regions. Also they muld not see any data
in channels 7 through 12. They asked if I could help identify the problem.

Janet Chen from Dorothy’s group reloaded the first flight track from the 31-OCT-91 MAS
flight and I copied it back onto LTPIRIS2. After examination of subset images, it appeared
that data from all the channels was as expected. Although channel 2 was saturating, the value
was about 21.6 radiance units (2160 as stored). Data was contained in channels 7 through 12
however in channels 7-9 the data was extremely noisy. The problem appeal to be that when
the data was read into EASI/PACE, the 16 bit values were converted to 8 bit values. However
there was no easy way to tell what the original 16 bit radiance values were.

For this reason I wrote a short program called red-cd~ which allows the user to dump
individual pixel radiance data from a specified channel and scanline withinan MAS Level-1
me. This is a useful utility for any MAS data usersoithas been uploaded to the MAS FTP
site. Sample output from this program is shown overleaf, along with a code listing.

(2) Black body data averaging during Level-1 calibration processing

During the Science Team M~ting, Paul Menzel recommended that along track averaging of
the MAS black body counts be done to lessen line-to-line calibration variation (i.e. striping) in
the calibrated IR channels. Consequently some effort has bmn directed at characterizing the
black body noise and investigating smoothing approaches.

Since all Level-O blackbody data has b~n retained in the Level-1 datasets, there was no need
to go back to the Level-O data for testing smoothing approaches (although that may be
desirable for operational smoothing). I wrote a short program called rea.d-bb which allows the
user to dump the black body data contained within a MAS Level-1 file. Sample output from
this program is shown overleaf.

As a fust step, I examined the black body data from the 05-DEC-91 FIRE flight. To verify
the source of the noise in the black body counts, I plotted the black body counts and
temperatures separately (shown overleaf). These clearly show that the black body count
variation is caused by single sample noise in the scanner. The temperatures varied by less than
0.05C for the region examined.

Considering the small variation s~n in the black body temperatures, it may be necessary to go
to larger smoothing windows (e.g. up to 50 scan lines) rather than the 9 line smoothing shown.
A common approach must be agr~ upon and then used for all Level-1 processing, rather than
mrrecting each individual image until it looks ‘good enough’.

(3) MAS integration and testing at Ames

The latest information is that the MAS will return to Ames on May 15th for integration and
testing, prior to the ASTEX deployment at the beginning of June. Mike Kng has requested
that Tom Arnold and myself go out to Ames during this period to coincide with Chris Moeller,

MODIS SDST Fn&y Meeting Repon 24 April 1992
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who W help in the instrument check-out and advise Tom and myself on MAS Quick View
System (QVS) procedures for use during ASTEX.

MODIS SDST Fnde.j’ Meeting Rcpofl 24 April 1992
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SamDle ou~ut from read-cdf

Enter MAS Level-l B net CDF file name : 310ct91-01. cdf

Enter channel, record : 2,2100

Scant ine HHMMSSSS BBIT BB2T Gain S[ope Intercept

13001 19265600 -22.22 -2.99 0.50 9.190000E-02 0.0000 OOE+OD

Enter pixell, pixe12 : 200,300

17.55 15.53 14.06 19.21 21.41 18.84 16.45 16.63

19.39 9.65 5.24 4.69 5.05 7.44 5.97 8.36

10.02 8.36 4.87 4.50 4.50 5.24 4.69 4.14

5.97 4.87 11.86 13.14 10.75 14.24 13.33 19.57

17.74 16.27 15.71 10.94 14.06 15.35 18.10 10.20

8.55 18.29 14.98 12.41 11.30 19.39 20.31 17.92

20.13 15.53 13.69 20.49 78.29 18.84 15.71 19.57

21.78 21.60 2?.78 21.60 21.60 21.60 2?.60 21.60

20.86 20.13 20.49 16.08 12.41 5.97 10.38 16.27

17.74 9.47 15.53 23.07 21.41 21.60 21.60 20.49

21.96

Enter pixell, pixe12 : -1 -1

Enter channel, record : 7,2100

ScanLine HHMMSSSS BBIT BB2T Gain Slope Intercept

13001 19265600 -22.22 -2.99 1.00 7.595765E-03 5.489122E-02

Enter pixell, pixe12 : 200,300

0.49 0.40 0.39 0.39 0.39 0.38 0.28 0.34

0.21 0.09 0.09 0.05 0.05 0.05 0.05 0.05

0.12 0.05 0.05 0.05 0.16 0.26 0.36 0.45

0.56 0.45 0.51 0.58 0.59 0.59 0.63 0.72

0.75 0.73 0.76 0.75 0.78 0.65 0.62 0.67

0.47 0.56 0.42 0.24 0.34 0.43 0.48 0.43

0.22 0.28 0.31 0.21 0.25 0.25 0.31 0.31

0.49 0.44 0.47 0.53 0.58 0.57 0.68 0.71

0.55 0.64 0.69 0.78 0.76 0.80 0.77 0.84

0.81 0.83 0.76 0.76 0.62 0.52 0.41 0.38

0.34

Enter pixell, pixe12 : -1 -1

Enter channel, record : 12,2100

Scan(ine HHMMSSSS BBIT BB2T Gain Slope Intercept

13001 19265600 -22.22 -2.99 1.00 1.454648E-01 2.890211E+01

Enter pixell, pixet2 : 200,300

79.23 82.43 81.41 81.27 80.11 82.29 81 .S6 82.14

78.21 73.71 76.32 75.01 71.96 73.71 74.72 78.51

80.69 77.20 74.43 76.03 77.05 77.63 78.36 82,58

88.83 84.76 82.72 80.69 80.40 83.16 85.78 84.62

81.41 80.83 81.27 85.49 83.89 82.29 82.58 87.38

84.76 83.89 82.87 81.71 83.45 85.49 86.80 84.18

84.47 86.36 88.25 85.92 84.76 87.67 87.09 89.27

86.80 84.76 83.60 83.02 83.74 84.76 87.23 83.16

83.02 83.16 84.91 86.22 86.36 88.25 85.34 85.05

86.36 85.49 84.62 83.31 83.60 82.43 82.29 82.00

83.74

Lat Lon

38.89 -120.14

19.02 21.78

11.30 11.49

4.69 6.16

22.33 19.76

2.48 4.50

19.21 19.57

18,47 21.60

21.60 21.60

8.73 10.57

19.02 21.23

Lat L on

38.89 -120.14

0.28 0.26

0.05 0.05

0.44 0.51

0.79 0.78

0.69 0.50

0.37 0.37

0.33 0.35

0.60 0.56

0.78 0.82

0.40 0.43

Lat Lon

38.89 -120.14

80.69 82.00

80.83 79.81

82.00 81.41

83.45 83.16

90.14 82.00

86.07 84.32

86.22 84.91

82.58 82.58

85.34 85.49

85.63 85.05

MODISSDSTFn&y M&tingRepoti24 April1992
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cw###MH#u###########M# &########M###### ###########################
c
c PROGRAH READ-COF
c
c Purpose: To resd selected contents of a HAS level-1~
c netCOF f(ight track file, and a[iow the user to
c vfew catlbrated radiances for Individual pixels.
c
c Revised: 21-APR-1992
c
c Author: Liam Guzttey, RDC
c
c Language: FORTRAN-77
c
c updates:
c
c Notes:
c This code has been cqfled and executed successful
c Si[icon Graphfcs Iris (Irix 3.3.2) and DEC VAX (VNS !.$
c platfornts. The netCDF library used was versfon 2.02.
c
c To cqile on the Iris:
c
c % f77 -vms_cc -o read-cdf read- calf. f libnetcdf. a Iibsun. a—
c
c asauning the files netcdf. inc,
c in the current directory.
c
c 10 c~ile on the VAX:
c
c $ fortran read-cdf. for
c $ [fnk msa~, netcdf/[ib
c

ihetcdf. a. Ii bsun. a are

c asaunfng the ffles netcdf. fnc, netcdf. o(b sre in the current
c directory.
c
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ---------

include Inetcdf.lnc J

integer cdffd, ndfms, nvsrs, nattg, recdim, rcode, dims(z,
mindex( 2 )

inte er headid, anchld, scanid, rnteidr timeid, dateid, bbltid,
!M2t d, gainid, s(opid, intrid, p(atid, plonid, senzid, senaid,

solzfd, solaid, alatid, alonid, ahedid, aa(tid, dataid, framid,
thunid, bendid, ro[lid, &lcid, bb2cid, apitid

character filnam*72, dimnam*72

integer*2 ratel, Mltl, bb2tl, gainl
inte ●r*4 scanl, tfmal, datet

!real 4 alatl, atonl, slopl, intrl

Integer record, charnel, start( 3 ), count( 3 )

fnteger*2 data(ine( 716 ), pixell, pixe12, pixel

c -------- . . . . . . . . . ------------ . . . . . . . . . ---------------------- . . . . . . . . . . .

c set error options (verbose messages, exit on error)

call ncpopt( ncverbos + ncfatal )

c open netcdf fi(e

REM-@F. F 4-23-92 ll:44a

urite( * 10 )
10 format( i Enter HAS Leve(-lU netCOF fite name : t S )

read( ●, 15 ) filnam
15 formot( a72 )

cdf id = ncopn( f i (nam, ncnowrf t, rcode )

c- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

c

c

c
c

c

iquire about contents of netcdf f i Ie

cal[ ncincf( cdfid, ndima, nvara, natts, recdim, rcode )

get fdla for desfred data ftems

headid = ncvid( cdfid,
anchid = ncvfd( cdf id,
framid = ncvid( cdfid,
scan{d = ncvid( cdfid,
thmid = ncvfd( cdfid,
rateid = ncvid( cdfid,
timeid = ncvid( cdfid,
bendid = ncvid( cdfid,
rollid = ncvid( cdfid,
dateid = ncvid( cdfid,
bbltid = ncvfd( cdfid,
bb2tld = ncvid( cdfid,
gainfd = ncvid( cdfid,
bblcid = ncvid( cdfid,
bb2cid = ncvid( cdfid,
slopid = ncvid( cdfid,
intrid = ncvid( cdfid,
platfd = ncvid( cdfid,
g~~;;~ = ncvid( cdfid,

= ncvid( cdfid,
senaid = ncvid( cdffd,
ao(zid = ncvid( cdfid,
solatd = ncvid( cdfid,
alatid = ncvfd( cdfid,
alonfd = ncvfd( cdfid,
ahedid = ncvid( cdfid,
apitid = ncvid( cdfid,
dataid = ncvid( cdfid,

‘DataSetHeader C,
‘AnchorPt Index 1,
!OataFramaStatust,
$ScanL ineCounter 1,
lThtiee(Sui tchea~,
lScanRate~,
‘GF4Tima~,
lS-Bendlndicatort
lAircraftRo( (Coun!l,
lYearSOa fYeart,

TlElkUdyl ~rature~,
‘BlkBdy21~raturei,

::X:$::::::::
I B I kBdy2C~ts 1,
lCalibrat ionSlopel,
‘Ca[ ibrationInterceptt,
lPfxel Latitudet
‘Pixel longitudei
t Sensor Zeni thAng(el
‘ SensorAz imuthAng[ef,
‘Sol arZenithAnglel
~So\nrAzimthAngt ef,
lAircraft Latitudet
lAircraft Longitudel,
‘Aircra ftlleadingt,
‘AircraftPitch J,
!Calibrat~atal,

rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcocke )
rcode )
rcode )
rccxfe )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )
rcode )

reset error option since we may have an old file uith
mis-spe((ing ‘AircraftA[titidel

call ncpopt( O )

aaltid = ncvid( cdfid, lAircraftAl tftudel, rcccfe )
ff( rcode .ne. O ) then
aaitld = ncvid( cdfid, lAircraftA ltltidel, rcocte )
endff

cat ( ncpopt( ncverboa + ncfatai )

get size of un(imited dfmens!on (t!ma is dimension 1)

call ncdiq( cdfid, 1, dimam, dimsiz, rcode )

if( dimsiz .It. 1 ) then

stop ‘Error: O data records in thfa fi~e~

endi f
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c

20

c

c

c
c

c

c
c

c
c

c

c

c
c
c

get data iteme for desfred record and channel

Cent 1m

wrlte( ●, ‘( “ Enter charnel, record : “ $ )’ )
read( ●, ● ) charnel, record

scan I tne &r

cat I ncvgt t ( cdf id, acanid, record,

time (HHMSSS)
cal I ncvgtl( cdf id, t Imeid, record,

black body t and 2 t~ratures for
( degreen C x 100 )

mindex( 1 ) = channel
mtndex( 2 ) = record
call ncvgtl( cdfld, bbltld, mlndex,
call ncvgtl( cdfid, bb2tid, mlndex,

gain for desired charnel ( x 1000 )

call ncvgtl( cdf~d, galnid, mindex,

scanl, rcode )

timel, rcode )

des i red channel

bbltl, rcode )
M2tl, rcode )

gainl, rcode )

cal ibratlon slope for desired charnel
( same mits es ca( ibrated redlance )

ca{l ncvgtl( cdfid, mlopld, mindex, IIlopl, rcode )

cal Ibration Interce t for desired chamet
f( acmemits as ca[ brated radfance )

catt ncvgtl( cdfld, tntrld, mindex, Intrl, rcode )

nadir (~itude (degrees, East positive, Greenulch=O)

ceil ncvgtl( cdfld, alonid, record, alonl, rcode )

nadir latitude (degrees, North poaltive)

call ncvgtl( cdfid, a(atld, record, alatl, rcode )

cai Ibrated data for this charnel ( x 100 nearest integer )
(mi I I lUatts / square centimeter / steradlan / micron (VI S/NIR) )
(mllliUatttI / square centimeter / steradlan / ~ave~r (IR) )

start( 1 ) = 1
start( 2 ) = charnel
start( 3 ) = record
cmt( 1 ) = 716
coult(2)=l
coult(3)=l

call ncvgt( cdfid, data{d, stsrt, coult, data(ine, rcode )

c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --------- . . . . . . . . . . . . . . . . . . . . . . . . . . . .

c write formetted output

write( ●, ‘( “ Scanllne HHwssss BBIT BB21 Gain~c,
& “ Slope Intercept Let Lonll )1 )

.—
REM-~F. f 4-23-92 11:440

40

c

‘( Ix, i8, 1X i8, lx f6.2, lx f6.2, lx, f4.2,
6 !;:tf~;i.6 lx, 1Pe13.& O f7. ~, 1X f7.\ )’

/& scanl, time!, o.01 ● rea[( ~ltt ) 6.ot ● ree ( ~tt ),
& 0.001 * rea(( gainl ), slopl, intrl, a(atl, a(ortl

cent I we

urite( ●, ‘( ~1 Enter pixeil, piXe12 : “ $ )’ )
read( *, ● ) plxell, pixe12

check if ue should go back and read another record

if( pixe(l .[t. O or. plxe\2 .It. O ) go to20

write( ●, ‘( 10( lx, i6 ) )1 )
& ( data(ine( pixei ), pixe( = pixe(l, pixe(2 )

go to 40
c-- . . . . . . . . . . . . . . . . . . ---------------- . . . . . . . . . . . . -------- . . . . . . . . . . . . . . .

end

cU##U###U#U###M~#MU###~
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Sample ou~ut from read-bb

Enter HAS Leve(-l B net CDF fi~e nam : 310ct91-01. cdf

Enter channel ntir to unpack : 2

Enter start record, end record, step : 2100,2110,1

Record Scanline HHMMSSSS BBIT BB2T BBIC BB2C S[ope

2100 13001 19265600 -22.22 -2.99 5 4 9.190000E-02

2101 13002 19265600 -22.22 -2.99 5 6 9.190000E-02

2102 13003 19265600 -22.22 -2.99 5 5 9.190000E-02

2103 13004 19265600 -22.22 -2.99 5 5 9.190000E-02

2104 13005 19265600 -22.22 -2.99 5 4 9.190000E-02

2105 13006 19265700 -22.22 -2.99 5 6 9.190000E-02

2106 13007 19265700 -22.22 -2.99 5 5 9.190000E-02

2107 13008 19265700 -22.22 -3.00 5 4 9.?90000E-02

2108 13009 19265700 -22.22 -3.00 5 7 9.190000E-02

2109 13010 19265700 -22.22 -2.99 5 6 9.190000E-02

2110 13011 19265700 -22.22 -2.99 5 4 9.190000E-02

Enter channel nhr to unpack : 7

Enter start record, end record, step : 21 00,2110, I

Record Scanline HHHRSSSS BBIT BB2T BBIC BB2C slope

2100 13001 19265600 -22.22 -2.99 0 14 7.595765E-03

2101 13002 19265600 -22.22 -2.99 7 10 3.544690E-02

2102 13003 19265600 -22.22 -2.99 17 15 O.,0000OOE+OO

2103 13004 19265600 -22.22 -2.99 1 19 5.907817E-03

2104 13005 19265600 -22.22 -2.99 3 11 1.329259E-02

2105 13006 19265700 -22.22 -2.99 2 10 1.329259E-02

2106 13007 19265700 -22.22 -2.99 0 17 6.255336E-03

2107 13008 19265700 -22.22 -3.00 0 22 4.829850E-03

2108 13009 19265700 -22.22 -3.00 0 20 5.312835E-03

2109 13010 19265700 -22.22 -2.99 1 23 4.833668E-03

2110 13011 19265700 -22.22 -2.99 1 42 2.593676E-03

Enter channel ntir to unpack : 12

Enter start record, end record, step : 2100,2110,1

Record Scan~ine HHHMSSSS BBIT BB2T BBIC BB2C slope

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

13001 19265600 -22.22

13002 19265600 -22.22

13003 19265600 -22.22

13004 19265600 -22.22

13005 19265600 -22.22

13006 19265700 -22.22

13007 19265700 -22.22

13008 19265700 -22.22

13009 19265700 -22.22

13010 19265700 -22.22

13011 19265700 -22.22

-2.99

-2.99

-2.99

-2.99

-2.99

-2.99

-2.99

-3.00

-3.00

-2.99

-2.99

200 364 1.454648E-01

194 365 1.395101E-01

203 359 1.529245E-01

201 360 1.500392E-01

204 362 1.509888E-01

198 366 1.420013E-01

195 371 1.355467E-01

193 364 1.394302E-01

184 362 1.339470E-01

206 361 1.539111E-01

197 363 1.437122E-01

Intercept

O. 0000 OOE+OO

O. 0000 OOE+OO

0. 0000 OOE+OO

0. 0000 OOE+OO

O. 0000 OOE+OO

O. 0000 OOE+OO

O. 0000 OOE+OO

0. 0000 OOE+OO

0. 0000 OOE+OO

0. 0000 OOE+OO

0. OOOOOOE+OO

Intercept

5.489122E-02

-1.932371E-01

O. 0000 OOE+OO

L.898340E-02

1.501346E-02

2. 830604E-02

5.489122E-02

5.489122E-02

5.489122E-02

5.005755E-02

5. 229754E-02

Intercept

2.890211E+01

3. O93O1OE+O1

2.695137E+01

2.783719E+01

2.719335E+01

2.987880E+01

3.156344E+01

3.1085 O4E+O1

3.334882E+01

2. 628937E+01

2.968375E+01

MODIS SDST Friday McctingRcpon24 Apti 1992

LiamE.Guxxdey
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MODIS Science Data Support Team (SDST)
Coding Reco~endations for the MODIS Science Team

Research

In this draft, several
codinq in FORTRAN Since

(D-T)

J. J. Pan
and Data Systems Corporation
(301) 982-3738

recommendations are listed for structured
many of the team members will use FOR~

to de;elop their programs. A good structured design in coding will
make the code easy to read, maintain, and test.

A special effort must be made to avoid, in advance, any potent~al
problems which could arise in individual programs when performing
system integration. The following paragraphs provide some exmples
of “poor” and “good” coding.

1. Data Evaluation and File Manipulation

Basically there are three components in a program (Fig. 1),
(1) Input -- Read data,
(2) Algorithm -- Compute solution, and
(3) output -- Write solution.

In the input procedure, a flag is recommended to indicate whether
the input data is valid or not. The flag might indicate

. data type -- e.g., integer, real, etc.

. data size -- e.g., data volume or array size, and

. data range -- e.g., the minimum and maximum values of valid
data.

Example:

Read(5,*, Error=99) (Data(K), K=I,Length)
..............

99 Write(6,20)
20 Fomat(” Error in Input Data ...”)

..**.... ......

If the input data is invalid, an appropriate action, such as to
print an error message and stop execration, will be taken.

The output data from the algoritti computation will be formatted
appropriately, particularly if a subsequent processing or display
is necessary. This step is heavily dependent on the data flow in
the whole system.

~ IS/SDST
J. J. Pan

Coding Recm./Draft O
April 23, 19921
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Complete the OPEN and CLOSE files statements in a program
internally. Also, specify the input and output file names,
rather than use the default file name (e.g., FORO08.DAT) .
For example, an OPEN statement using a VAX system might be

NO=8
Input = ‘Image.dat’
Open(Unit=No, File=Input, Status=’Old’, Access=’Direct’,
$ Recl=256)

2. Structured Coding

The following three basic coding structures will be sufficient
for most scientific programs (Fig .2)

(1) Sequential,
(2) Selection, and
(3) Iteration.

There is a single entry and a single exit in each structure. This
will make the code easier to test. Decompose a lengthy subroutine
into several smaller subroutines for easy maintenance.

3. IF-TH~ Selection Structure

Here are several recommendations in IF-THEN structure.

(1) Avoid IF-THEN-IF structure, use IF-THEN-ELSE-IF structure.

Poor Good

IF (M .GT. N) THEN IF (M .LT. N) THEN
IF (I .GT. J) THEN M=N

M=I ELSE IF (I. GT. J) THEN
ELSE M=J

M=J ELSE
ENDIF M=I

ELSE ENDIF
M=N

ENDIF

mIs/sosl
J. J. Pm 2

tii~.R~./Draft O.
~il 22, 1922



(2)

(3)

(4)

(5)

Avoid null THEN statement.

Poor

IF (N .LE. O) THEN
ELSE N = N-1

ENDIF

Avoid arithmetic IF, use

Poor

logical

10

20

30
99

IF (N) 10, 20, 30
N= N+3
GO TO 99
N= N+2
GO TO 99
N= N+l
CONTINUE

Avoid GOTO statement.

Good

IF (N .GT. O) N = N-1

IF.

Good

IF (N .LT. O) THEN
N= N+3

ELSE IF (N .EQ. O)
N =N+2

ELSE
N =N+l

ENDIF

THEN

Avoid the comparison of two real numbers in an IF statement.

Poor Good

IF (A .EQ. B) THEN
........

EPS=O.00001
IF (ABS(A-B) .LE. EPS) THEN

Code Readability

Make the code easy to read
create a unit matrix A,

mlsm
J. J. Pm

DO 25 I = 1, N
D025J=1, N

25 A(I,J) = (1/J) * (J/1)

3

understand. For example,

Good

to

DO 25 I = 1, N
D015J=1, N

15 A(I,J) = 0.0
25 A(I,I) = 1.0

Ceding.R~ /Dmft 0.
~il 22,.1922



5. Code Checking.

(1) Initialize all variables and arrays at the appropriate
locations.

(2) Check the computational accuracy carefully when double
precision is required for some variables.

(3) Check the values of variables to avoid underflow and
overflow problems.

. .

19



— Valid data ~ Solution
Read Data * Algorithm * Write Solution

F

/\.

Flag

Flag is used to
control invalid
input data

Compute
the solution

AnFormat
solution

Write to
output files

Figure 1. Data Flow Diagram In Structured Design

20



-- Single entry, Single exit --

1. Sequential: S1; S2; S3

S1 S2 S3

2. Selection: IF B THEN S1
ELSE S2

END IF

T F

S1 S2

&
I

t

3. Iteration: WHILE B DO S

T

s

I

t

Figure 2. A sufficient set of structured coding

21
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1 Introduction

1.1 Purpose

The purpose of this MODIS Software and Data Management Plan is to
address the policy of the MODIS Science Team for management of
the MODIS science data and the software which will be developed
for the purpose of processing these data and generating data
products on an operational basis. This software and data
management policy will be coordinated with the EOS Project to
assure consistency with the requirements of the EOSDIS. A
complete life-cycle approach to MODIS software and data
management is essential, considering the relative time scales of
the EOS mission and technology advancement.

1.2 Scope

This MODIS Software and Data Management Plan will define the
nature of the software to be developed for processing MODIS
science data, and it will outline the procedures to be followed
in software development, porting, integration, testing,
validation, maintenance, modification, and documentation. A
configuration management system plan will-be included for the
Protection and assurance of the MODIS operational software and
data products.

The plan will also describe the manner in which the MODIS
instrument data will be acquired, calibrated, validated, earth
located, processed, archived and distributed to the science
users, within the EOSDIS data management structure. The
end-to-end data flow from its origin at the MODIS instrument to
the science product archival and distribution will be described
in the EOSDIS context.

The collection and management of input data, ancillary data and
data from external sources will be described as they relate to
the processing and production of MODIS products. The manner in
which reference data for ground control points, digital elevation
and terrain models, atmospheric models, coastline definitions,
etc. will be collected and integrated into the system will be
specified.

The Plan will describe the output products to be produced,
including standard, ~icklook, browse, and special products. The
descriptions will include the volume, product level, and format
of the output data. The use of IWG approved standard formats
will be emphasized.

MODIS SDST
Lloyd Carpenter 1

MODIS\PLANS\SU_DATA.OOl
Apri L 23, 1992
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The software development and validation schedule will be
consistent with the EOS Science Software Development Schedule. It
will be based upon three initial software versions prior to
1aunch:

B Test migration from the SCF to the EOSDIS, exercise
interfaces, and test execution in operational
environment.

VI Correct any problems in the B Version, complete
operator interface, generate all messages.

V2 Software ready for launch. Final integration, test of
operations procedures, training of operations staff.

Each delivery will include software, test data, user’s guide,
operations guide, and software version description.

Consideration will be given to the processing and management of
quick look data for field experiments, targets of opportunity and
special investigations. A plan will be provided for the
generation and delivery of metadata and browse products.

The responsibilities of the MODIS Science Data Support Team will
be identified in terms of data product requirements, operational
scenarios, algorithm integration and testing, design and
implementation of the operational processing system, data product
validation, integration of computer resources, and development of
documentation during the definition, prelaunch and postlaunch
phases.

2 MODIS Mission Overview
2.1 Mission Objectives
2.2 Scientific Objectives

3 MODIS Instrument Overview
3.1 Experimental Objectives
3.2 Instrumentation
3.3 Purpose
3.4 Operation/Data

4 MODIS End-to-End
4.1 Space Segment
4.2 Ground Segment

Modes

Data Flow

4.3 Science User Segment

MODISSDST
Lloyd Carpenter

MDDIS\PLANS\SU_DATA .001
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5 MODIS Software and Data Policy Overview 

6 MODIS Science Software 
6.1 

6.2 

6.3 
6.4 

Level-l Software 
6.1.1 Level-1A Design 
6.1.2 Level-1B Design 
6.1.3 Code Development 
6.1.4 Test Plan & Test Data Development 
6.1.5 Test and Delivery to ECS 
Level-2 Software 
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Configuration Management 

7 MODIS Data Processing 
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8 MODIS Data Storage and Archiving 
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8.1.4 Software and Documentation 

8.2 Data Archive 
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