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Comm entson Num ericalE rror
n Sum m ation
® Computers sore data as biary num bers ones and zeros) 1 a setam ount
of com puterm em ory. The am ount of space depends on the com puter
system and settings in the program

® Examplk:an integerm Jhthave the space for16 onesand zewos pits).

® This siuation m eans there isa lin fton how biy orsm alla num ber can
be, and be stored nmemory. W hy?

® Foritegers, the firstbinary digit sused asa sbn  or—).

e If there are n binary digits, that leavesn - 1 digits form agnitude.
® Zew isone of albw ablke num bers, therefore the largestm agninde
is equalto one ss than the num ber of possible num bers.

® The fomuk forthe brgest ntegerm agnitude 3527+ - 1.

e TIfyou are calulhting a sum of ltegervalues, this isa key lin itng
factor. Example: sum of allECM W F surface pressures, nunisof Pa,
foreach six hourperiod over40 years.

® How canyou dealw ih this problm ?
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O pening B nary D ata Files

® W hen opening a sendard IEEE or FORTRAN binary file use the
option form = ‘unform atted”’ .
® Examplk:
® OPEN (67, file=filenam e ERR =30 form = tnform atted )
® W here 67 isthe numberofthe D stzeam num ber (the dentifier
of the link connecting the program and the fik),
® Filenam e is the nam e of a file ;n quotes, ora character string
that contains the nam e of the fik,
® 30 isa hbelto go o if there is an enoropening the file, and
® ‘unfom atted’ m eans biary.
® Clsing the file (severig the link) isdone as forany file.
® CLOSE (D Stream number)
® Examplk:
® CLOSE (67)

@ E——
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Biary Files

® Large data setstake up too much space fnemory) if they are sored 1
A SCII form at. There are m any alematives Iwolving biary data.
® ASCIIdata i stored as characters.
® Forexamplk, 3 14159 s stored as 7 words (7 setsof onesand
zewsorbits) :awomrd for3, anotherw ord forthe decin al,
another forone, another for4, and so one.
® Biaryusesoneword (@ certain num berofonesand zews, eg., 16
or32) to sore anum ber.
® Binary isbased onbase 2 numbers onesand zeros).
® Tntegerexamplk:
® 0001B = 1D ;0010B = 2D ; 0011B = 3D ; 0100B = 4D ; 0101B = 5D
® W here B ndicates binary and D indicates base 10 num bers that
you are used to.
® Realdata are typically stored i doublk the space of an integer. Some
of the space isused fora binary num ber, and som e foran exponent.
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Comm entson Num erical E rror

n Sum m ation
® One (good) appmach is to work w ith REAL varibles, rather than
Integers.
® Realnum bers are much more com plicated, so w e w illgo overthe
concept, but not the gory details.
® Realnum bers have the sam e num berof ones and zetos (oits) as
Integers, but they are ananged as a sign, and exponent, and a
mantissa.
® REAL numbershave aM UCH w derrange of valies; how ever, in
m any cases they can only approxin ate base 10 mumbers fvhole
num bers and fiactions) .
® Example, this approxin ation iswhy w e don’ttest if a data value is
EQUAL to aREAL m ising value.
® A ssum e that the 1ounding enor forany one additon (nasum) w il
be of sin ilar scale to allother rounding enors. Then apply your
enorpropagation formul.
® The wunding enorforx® is greater than the enor forx.
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Reading and W riting Binary Data

® Datacan be read h asa series of varibles, some of which can be

anays.
® Example:

® real4 hwind Br@59), hwind In(59), hwind u{59,159), &

. hw ind v (159,159), speed

read (67) hw nd_bn ! ReadsH *w ind bngiudes

ad(67) hwind_Bt !ReadsH *w ind htiudes

ead(67) hwid u ! ReadsH *w 1id u w ;nd com ponents

read(67) hwind v !ReadsH *w id v w nd com ponents

® The reaP4 hdicates the space nmem ory used to sore a siigle scalr
varible.A bijgernum berm eansm ore precision.

® Note that there 310 need to specify a form at. The code know show the
data 15 supposad to be form atted .

® W riing works the sam e w ay as the 'ad, butusesthe W RITE
command thatyou are fam iliarw ih.

hitp y/am g =2 edy,
bomtnt e for et @ he Floriia Sate Unbersty
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Cum ulative Probability D istribbutions

Cumulbtive probabilty distributions are the ftegral (v hich can be
gpproxin ated asa sum ) of the area underthe PDF, fiom the extreme eft
hand side of the PD F to each valie on the independent axis.

CDF(x)= f " PDF(x")dx!

Forease ofuse w ih a com puter, it is prefened to gpproxin ate thisasa sum .

1=
CDF(x;)="_(PDF (x,)bin_width(x,))
=0
Th computertem s (roonstantbin w dth), wem fhtthink of thisas
® CDF,=bin with* SUM (pdf))
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A ssignm ent #7

® Copy the code fiom assnm ent#6 to assgnment#7.
® Calubte the cum ulbtive probability of your three distrbutions.
® Assume thatyou can startw ith a w nd speedsof -10 m /&, and
Integrate (sum ) up to cum ulative probability corresponding to a
w Ind speed greaterthan the ow er Iin it.
® The highestw ind speed bin to consierhas an upper Iin tof
60m /5.
® Note:youw illhave to modify the code to dealw ith w nd speeds as
w as-10m /.
® A smallerbinw fthw illresuk in a smootherCDF .
® 3)W rie the three cum ulative probebilites to files. W rite the bin center
and the conresponding probability .
® 4) Pbtthe three cum uktive probability distributions on one pbot.
® 5)Tum 1 the code and plotA dd code to dynam ically allbocate an anay
of speed data. See previbus exampke.
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