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EXIEI oY &

lext Records, and Persistence

character - open / close / inquire - access - form - iostat - namelist

READING THE WORLD

open (newunit=u, ...,

i

do

ostat=1o0s)

read(u, *, lostat=ios)

if

end do

(is_iostat end(ios))

exit
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14.1 [0 NI}
=HH XH =23} trim

character (len=10) :: first "Grace"

character (len=10) :: last = "Hopper"

character (len=21) :: full

full = trim(first) // " " // trim(last)

first H7F HH2 H{ot= 102t
2 3 4

len trim = 5 len = 10

first = [Grace ] trim = [Grace]

full = [Grace Hopper] substring = [Grace]

S x{=2| 7tA =}

"Grace" 7|0 9 CiA ZHO| [2t£0] & 10AHE HR et
Ch. A 20|17t 7g0[2t HE SE AILEO| k52
2 02 ZICH

trim 1} // o =&

O O=x 110 OHH
E O

tim = 5 S A™S| M ABILE. trim(first) // " "
// trim(last) 2 TtO{7F HE2| B X| = a2k 80| "Grace
Hopper" & =L

len 1} len_trim 2| 7+
len(first) = A Al B2

len_trim(first) = 98 =X}
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/ adjustr(s)

adjustl (s)

true. ™ F0f A

O™ 0. back

= =AM S
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ol

N

10

set Off =
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=X}, iachar

.achar = = —
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ASCII 2

/ iachar (c)

achar (1)
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character (len=*), parameter :: text "

chara

print
print
print
print
print

dot =
print
path =

d

fortran 2018 "

"data/input.csv"

cter (len=*), parameter :: path =
"len =", len (text) ! 16

"len trim =", len trim(text) ! 14

"index =", index(path, ".") 111

"scan =", scan(path, "/.") 5

"verify=", verify("12345x", "0123456789") )

index (path, ".", back=.true.)

*, "extension= [", path(dot+l:), "]"

"data/input.csv" 2| QIHIA

a © a i n P
2 3 4 5 6 7 8
scan - 5 index (back) - 11

11 12 13 14

path(12:) - csv

character(len=%*)

1 Z20|5 HASH| ol 280 Y= =21gt0

2N 24t =5 U7t AS22 HOoHECL

A

back=.true. 2] &gt

=AE E0MFEH AHFEZ BAMSICH B20| FHO| o2

7 440 QU0 = (directory.vl/data.input.csv) 7t LEZE
SHE R L E2AE 25| A=t

H O XHEE ZXHE
. SHoZ Hots ZE0M



character (len=:), allocatable :: Hi @QHEZ KT

9% THIOA 910 SOl 2Xt 27|17 AHSHK| YO, 0
22| H(LE B Z7 AY g0l L8 HAES o8 + o

Ct,
X 37| X|’8 (len=:)
=AtEol ZO|E ALY A[EO| OtHl, AKX HAET Y= A AH &
Aot = ol
S X = HiH|
o =)
n7g Zo| ghAluto| J4E 2 AtO|L}
7t X g0 M| BIAE ZOo[RtE

-1
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FCH O|=HEE AEHOIIAM AAHLE HAMSEH M OHEOIM @ =
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14.2 [0 H|]

CHixt 28fofl el 20| 7t mek=2Cf

character (len=:), allocatable :: name, greeting

HELY 37| xhF L
= "Ada" ! len = 3 "Ada" & CHR5tH 20| 3 2= 4 &1, "Margaret" =
= "Margaret" ! len = 8 2 A& ML ot

CH @5t 7= 3HIO|EE Kot 8Hf0|EE e
Ct. 1d Z20[2] o x{fZO[Lt ZFO[ SiLt.
greeting = ""
do i =1, 3

greeting = greeting // "ha"

end do ! len = 6, "hahaha"
MEH =¥ AF
Ul Z2XHE = A|AS] FZOMCE X}2| XFAOf A =22 O]
o 2QICt Ur=0iCH Hot7t 2 - 4 — 6 HIO|[E=Z 0

greeting O| Xj2tLt= 1pd 2|5 HAIZE SRt

=7 12| 23| 38|

mww " ha" " haha" " hahaha "

len = 0 len = 2 len = 4 len E.IIOIE.I I.I I I E_g EHE
20|g B2t HAES KXY DO LL [ AF M
L RxC

len = 3 [Ada] len = 8 [Margaret] len = 6 [hahaha]



14.3 ¥4 N o

HE - E - oA

HO|E HE= oje el =
E2E £4) HO|HE SYHOT HSA mtUo| MEHE ZARSIALE LR Blo|E =
2, QlE o] 91X 8 EXBHCE.

Co1. IO g7 2 F
open (newunit = u, file

[, access = ™)

SOEX| A 13, O 22| ME X3

inquire (file = O|&, exist

close € 2 E6{0F M 22| HIHO| &2 GO

inquire 2 LY EXf FFL HZ HJEHE
_t et ol LIS (rlus — -.-I_ Lattl_ [} = o
Hi g2t 24X 7|8  E7t cia3 2 3| & (flush)El0f HO|H AP AFEl =t O|2| mofstH of 7| X 242 HEIY @F7E &
S AlS Ohi[}
TTE22 1= .

X = ULt



14.3 X| ™ X}(specifier)

jod

action —

status — I}UO| X7| AEY

| HE

ol
=l

read

old

| HE

M

write

new

readwrite

M I 2 CHM 4.

—_

oF

ofd] ASH A K|

replace

PSR Al AtS AAL

Al ot g
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scratch

=
JoO
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unknown

"replace”

I = status

AA
=

"old", HOf

212 M= status

ArE2= 2OF LIH 80
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utd A7|et UEd 2/ 40

integer :: u, 10sS nevvurﬁt u
character (1en=200) :: msg
A HoE AHsoz eS| o B u Oof MES
open (newunit=u, file="output.txt", status="replace", & Ct. 2tojE 22| 7t Hz = %%% XtEHSH= 7| 'Ol
action="write", ilostat=ios, iomsg=msq)
if (ios /= 0) then
print *, "open failed: ", trim(msqg)
error stop 1
end if
iostat = ios

write(u, '(a)') "first line"

438 0, 123 27| IR B2 w2 5 W Alof
£ 00| Ofdl 1Q o2 AES YL

=

output.txt written - first line / second line

iomsg = msg + error stop

MEFSID Q2 Qp|E| 2 SIHOAM Al QUA| THYS Hf2

°|7 1= " " o — =TT — = — O == " " 7"0

21710f| = status="old SIEAL O 40 HE ~ oirt Hligrrmjlts;onF (IJI:TnleoIE :I._ .1_4
(o) =

ot

Ot
In
1]
od
0
2t
rE
fot
m
M
% >
> >
2




14.3 [Of| H[]
inquire — EX| 511 0|2 = Qlstr}

logical :: found exist = found

ool 2M =2 Exfot=X gol =2y H0f MYt

—

integer :: fsize

inquire (file="output.txt", exist=found, size=fsize) UASH true, R2H false.
if (found) then
print *, "output.txt exists, size =", fsize, "bytes"
else
print *, "output.txt not found"
end if

size = fsize

o0l MQdte MM 225 HIO|E |2 E™eiCt o}
Q0| o™ My7| Z+o| BrzhEl 4= QU0 HEEA| exist
2F SHH| M OF Lt

output.txt exists, size = 23 bytes missing.txt exists: F

i 21 O] ofL|Z} 23 H}O|EQI7}

"first line" 10 HIO[E +1 (7h) =11
"second line" 11 HIO|E +1 (&) =12

U MF S22 S CHECH

11 + 12 = 23 bytes




form — M 34

formatted

1 220 csv HE2|2 7|27k AFRo| g 4= = ASCH 2R}
ot . 27,

ne
u
rE
fot

stream unformatted
nHE YIAETH Ot HLSE HIOIE SEC = FFoCt EM X|H2 HZ22[2| Ol GO|HE et o] &F 7| S3iCt W=D @XH7F K| Tt
2 Qof fIX|of ZA| H2%tch, HE7|2 2 & gl

4 7tx] =gat 8

sequential x

sequential x formatted unformatted stream x formatted stream x unformatted
HAE - csv N2 222 =0l 7t H T MEEE= S AL At HAE LIRO|M HIO|E THe| K & Xl BiES O Tl HEi=
S 2 mUolLt 21 4 Mo S MEHUCH} ChAl glo] See Of7} o o MK|S ChA| MX| M. e o A £E2 7|2
L. (. Fa YR ohLY.

[t FZLPIE AOf] rewindu) & X HEZEZE E/Z5/1, backspace(u) = BF ¥ Fl= E2/HLf — 37/E Z=2£ Y= F B 9= I Htwo-pass)0f ZLf

L
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H| A Al A

m
1L
0
t
o

real (real64) :: out(5) = [1.0 real64, 2.0 realo4d, 3.0 real64,
4.0 realcd, 5.0 real64d]

open (newunit=u, file="values.bin", access="stream", &
form="unformatted", status="replace", action="write")
write (u) out PN ESEPNESPN 7 e dut

close (u)

open (newunit=u, file="values.bin", access="stream", &
form="unformatted", status="old", action="read")
do i =1, 5
read (u) v
end do

8 HIO|E x 5 7| = 40 H|O|E
Z2 HO|E S HAER XMYSIH 2Rt WY 7|S 7t F7tHE|of
|8t

&

O MY

X2 EXIE L IO CPU 2 MK 2T H=2|o)
8HIO|E QA HO|EIS ClAAR XF 2ARIDE 7|2 &5
7t f= eabEICt

FEHEO| AH HE

e
A& A 27| 22 80| it &4 O[S OpX|Sf H|EHA|

A2 SAIE|0f CHA| 98 Of BEALH QX7 M7 K| &
Lrf

Az B 27

O[Tl HO[HE £22 & = 8lH &2 Me ME Al X8t
ANEY mH4(realod)t 20| S St Y= A ABHOF SHCt

[etA] 0] 48
Of7| &Y H{DCt AIC|0t 20| Z2f, 3 AIAROA B
IS £ 7|B0M 2 A8 + UCL BREI| BESL ooy
2 Bl



145 €=8 2F o< N

integer

read(u, *, iostat=ios) my var I QEJE LI ZE2MO0| HEX| Ae=r)

if (ios /= 0) then
. 22 Nz =X

is iostat end(ios)

Moz TEIMEX 2olstt £0o|H o 9l Co|E 7t giCHs 520
D2 97| REE BRI ZUSE 20}

is iostat eor (ios)

HIFZ Q=3 & oM 2222 E(EOR)O| =2} =X| =HQlotCh HFT 6=
HiE 810] Bots A7(|2HE L0 11 A= A O0L,

rlo
A

EIZ 918 ), do R3t 2=

|5t is_jostat_end 7} 0| g

HOl FXHS gl HIAIX|

iomsg=msg ot 2XHLE HTHEZE 59| Al
A8 0|8 HAEE ot 2012 mobs 4 Qirt

o2l 24 Al FoHH M

Yol PRI AYEIRS O BHT S RS Yir

|
= 1= s
2 HHF ALt error stop 22 2[R0 HEE ©HSIL 2
oA S=ESHCL.

.
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EOF &dX|2 7I*H G|o|E 7|

open (newunit=u, file="output.txt", status="old", action="read")

do £t &=
count = 0
do HtE A E X|HSHK| %=Lt read(u, '(a), iostat=ios)
read(u, '(a)', iostat=ios) line line O| _‘.5_F %% g—lo'l line Oﬂ X‘|J8_"|'—I é;EH :T".E% ios Oﬂ
if (is_iostat end(ios)) exit %J%%éfth
if (ios /= 0) then
print *, "read error code:", ios
exit
end if
count = count + 1 is_iostat_end 2 &
endp:i;nt (10,": ",a)', count, trim(line) _TL|-%| :‘E:'-Oﬂ E':E" |'|_ i O-|| 0|_|' FEH _‘?'_57|' %F7|—T'—, jé'
et of B4t A2 Y exit 2 AMEH TS WL
=L,

1: first line
2: second line
total lines = 2

EOF 2t 79| 11 &

jos 740 O] OFL|PIA IH B OFLI2HE AAl @B Lt

(=
=
=)

08t

- O SR|CH HARO| Ot T ey Ic=
== U/E/ = == HO/{/,_i ﬂ/i,—t lL/ /(7'//(7 [f/O/E/E l_fZ'/O/]// l_i IS ‘EI [/ ;_6_‘|__X1| El;x—oj_l:'_ S Ry et =
=




14.6 namelist

MALE 80| /5 222 Hojstr}

AAE DX CHA +& dlLte] 2§o=
Ao 2F MAE mhARF sl Oj7H

namelist /AE0|&,/ ®Hz1, B2, ... &sim config

n steps = 500
read (u, nml=_1F0|& [, iostat=H=]) = 0.005

gravity = 9.80665

SEH 44 Ao A%} Held S AE ofE

82| 448 AA0| SERYSH| 1 9% S AE 7|gto] HEx WAolal =2 a2y 2% THO|Lt K| A4 N2 & 12 T
A2 2algict ShLiol A TAR AHE g 2otz MYY|Z OfH4E DN 2ES ¢ Tavt gick MELY ATO| BABS o
BHH CHol ALtale 8 ME 4+ ol Mot E 4 ek mo) 2 ALE Bl 20| 2t THYBiCt

ge &ad1z0/8 = A& H+3 = g 2 /221 ) 2 £F2 EEL) namelist 12122 B+ 270} HZE ALO[0f &L



14.6 [0l HI]
278 ool glole =X R # X

namelist /sim config/ n steps, dt, gravity

config.nml O] 1= mj

n steps 100 L MAHA T2 cannot open config: No such file
dt 0.01 realo4d using defaults
gravity 9.81 realé64 n_steps = 100 dt = 1.0E-002

open (newunit=u, file="config.nml", status="old", &
action="read", iostat=ios, iomsg=msqg)
if (ios /= 0) then

print *, "cannot open config: ", trim(msg)

config.nml O] Q! = i

print *, "using defaults"
else n steps = 500
= 5.0E-003

gravity = 9.80665

read(u, nml=sim config, iostat=ios, iomsg=msg)

if (ios /= 0) print *, "namelist warning: ", trim(msg)

ot2/of 210/ HIEY =2 20/ i HAIXE &0l d J[Zgl o= A= 0/of ZiLf. If
o] glel 1 gto] ZlZgls #o/Er

T 71X 3o 24
%7

@ MANA 7|28 &Y @ open - read ¥ZE 0 iostat Lt
iomsg HYX|



14.6 [OIH|]
QIE csv & O] O|3EH L|j7]

! pass 1: B& =& Mct @&l o8 & AYHT7|)
open (newunit=u, file="sensor.csv", status="old", action="read")

read(u, '(a)') header

read(u, *, iostat=ios) d, t
if (is _iostat end(ios)) exit
=n + 1
end do

allocate (day(n), temp(n), smooth(n))

! pass 2: 2N @ A=Ct
rewind (u)
read(u, '(a)') header

hi = min(n, i1 + half)
sum (temp (lo:hi)) / real(hi - lo + 1, real64)
end do

samples read: 14 smoothed.csv written

A — —
25 XY 20| E nty
read(u, *) d, t = A4S X|ESHA| Ot St 2 HE
QIABITE csv WS 71 ohy 80| d=

two-pass 2} rewind

HIZS SHo =2 oTot2{T & /5 X LOtoF oot

X EHMO 2 J~E M| D allocate $F T, rewind 2 =
PIEE X o= E[Z2{ 2Kt EHMO|M gt= Xi 2L

FAH XNz

HI S O ZojAf lElA HQIS HOILIX| $EE max(1, i-
half) @ min(n, i+half) 2 9% 9| QAT 23S
Wt

L BF == read(u, (a)) header £ HAl £ 2ol= 710/ O] GJA)
Of OHNEIX/ LY
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Fortran O| HE2}5t1 Python O] 1 ZIC}

Fortran smoothing, Python plotting 0| =7} A8l ASEM
— = |_ [N =)
25 -
HAl 7| 2(raw)0fl = MM ER9| LO|=7F 0 A
AE ZBrg 97| OfFCE 31 O|SHRES /A J
= ML Ehy| = 0| X7 E|0f 2AkSE AbS HRO| =
) el EICt
= 15 -
IS
g
953 10 -
5 -
ZtERtE|2E & © A (124+13.1)/2 =
0 : : : : : : : , : , , , , ] : AX= M H T (124+13.1+15.8)/3 =

1 2 3 4 5 6 7 8 9 10 11 12 13 14 . =30 x|t}
day

—e—raw ==3-point average

X 2= G0/HEZ 50 B35 ZIFE smoothed.csv 2 LY&ZH 7 IZLCF



o] dS AKX R Hd F0f| S=Ct

integer ::

character (1len=200) :: header

real ::

read(u, '(a)') header
read(u, *, iostat=ios) d,
if (ios /= 0) then
print *, "read failed, code =", ios
end if

open (newunit=u, file="sensor.csv", status="old", action="read")
read(u, *) d, t AR E2

8|lH "day, temperature"

Fortran runtime error:
Bad integer for item 1 in list input

1 12.3999996

= 7h%| ol 7

DOHAN AHASHO| ooz AHOIQle MAF a2k AlSH

[LEN — R | E_(I%Iol HA——E |:|'LL|—EI_ [N e} |_|-E|_|E|- :LE-ILI- Eof A| @ IL|')<E>| XI_-|0_” -6—_”[_' rﬂ.%_g_ _E_ ?_.“_:Iglﬁ“:l_
d 7t ez doE AN 4 FHE 7|ICte|=0], H A2 @ A7 220 jostat 2 K| &S Che|X| S|
‘day” & H$2 #HEshs IHOM 72 2{gHo] LB item 1 i - e
2 H2 1 ®4 d & 7t2|7ch -

nt2 o] ofof A= Bf= read 7F OFL/Ef open EfAI0JA] FE=LF — 2= open 2f read 9f iostat 2f iomsg = B HY A/ SFLF.



|
i Xel B ==
=Xt o A=
« A2 107 Zo|7t 7|20|H B2 42 QLERO| 3o o ItYL open(ZtEH newunit) - Y& — close =AM Z L}
2 MYZTICH FH2 //, B2 EXE2 si). £ 10 status - action 2 YA|SCL inquire 2 EX-37| & 0|
2| EESHCt
o A M= LHE g len, len_trim, trim, adjustl, index,
scan, verify, repeat. . gU=Ege X":L(sequentlal / stream)2t ™Al (formatted /
SiChyle o o ruol unformatted)l| & H2 2 Z2CL HAE gmﬂi 25 Alls=
° = ojl'S — |'E character(len=) aIIocatabIeJ—:—LEH |=|0'” III' x|_ HHI_E %?_I' X‘lxl'O'" [ HlA_I)u o ME' |—| | 7|Q|‘|
2} 4O|7 Atso 2 S I Y==0o| Moot siC}

- 2= YSZHO iostat( ré'ﬁ ™ iomsg)= £0|,
is_iostat_end Z EOF & Tt

o namelist 2 O7HEHFE QF A7 TtAUN A Q| Ha=
HICA| HY 7|29 2 X7|3}3tC}




14% Or2 2|

— =

=

character(len=20) :: city = "Busan" & M35t1 len I
o ZtE ==l XI0|E =Qlstat.

g1t 0|52 W= LYHLOF /7 2 0] TH| 0|F= TS0 =&}
2t

7|2 o 8US 2% Y

"2025-06-14" O A & & EXtE1t LI 9
T2 225 &=let

SHIts 2XL0| "a" E CHA H 0|0 E0] "aaaaa" € RtED
2t CHA Q] len & =3t}

ZXotE 37|18, Yo

H57o OfA1S 80/t — LFe RoA = H &2 TH= 50/ZFC.

namelist 2 n, x_ min, x max & 40 F7t2 n SEs BE2 csv
E =3siet 479 mtao| giel 7|2geE,

or 1>
T

e HIES HIMA AEEH2R XS 7| B Z2O-0IM &
of &2 otet kind 7t ZOtOF & ol

O|E21t M7t S0Ot2 A3l csv & A0 471 7HE 52 AMR9|
O|E2 &2t (B read 2 M)
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