KISTI IBM Al&=®lollA] £ 52 W 2233 A9d & o, 4%
2 FEE AZdsiggs =] A Aoy #Add Had
FHAES Agxyomr A&t Hu gyFor Ayg=" £ Qe
ZR2IOHUE WA 7 Utk AN e oldd Add Hed wdEd A
FAES AFEen, o Hd JFHEL 4FE Adstae XL
Fortran 2 VisualAge C/Ct++ Ao FL3tA 2 8Hr}.

1.1 718 34

IBM Al=glell A4 dAHol e 7 HAudee 7E 54 4

NeAow gase goluees gev 2y,

1) xIf
libraries = -1x1£90,-1xlopt,-Ix1f,-Ixlomp_ser,-lm,-lc
Options = —-qnozerosize,—qsave,—qalias=intptr,—-qposition=appendold,|

qx1f90=noautodeal loc:

nosignedzero,qx1f77=intarg: intxor :persistent :noleadzero:gedit77:noblankpa
d:oldboz:softeof

2) xlf_r

libraries = -L/lib/threads,-1x1f90_r,-1xlopt,-1x1f,-1xlomp_ser,—
Ipthreads,-Ilm_r,-1lm,-lc_r,-lc,/usr/lib/libc.a
smplibraries = -L/lib/threads,-1x1f90_r,-Ixlopt,-1x1f,-1xlsmp,-lpthreads,-
Im_r,~Im,~lc_r,~lc,/usr/1ib/libc.a
options = —-qthreaded,—qnozerosize,-qsave,—-qalias=intptr,—
qposition=appendold,-qx1f90=noautodealloc:

nosignedzero, -
qx1f77=intarg:intxor :persistent :noleadzero:gedit77:noblankpad:oldboz:softe
of

3) x1f90



libraries = -1x1f90,-1xlopt,-1x1f,-1xlomp_ser,—1m,-1lc
options = —qx1f90=noautodeal loc:nosignedzero,-qfree=f90

4) xlc

libraries = -lc
options = —qansialias

5) xlc_r

libraries = -L/usr/lib/threads,-1pthreads,-1lc
options = —qansialias,-qthreaded,-D_THREAD_SAFE,-D__ VACPP_MULTI__

6) xIC

libraries2 = -L/usr/vacpp/lib,-1C,~Im,-lpthreads,-lc
options = —gansialias

| &4 e AREEHA Tt HudE o
]%QQE E3E = SAI golBdgR ol IBM Al&H Z; wEe
/etc/x1f.cfg(Fortran config %), /etc/vac.cfg(C config )t el
E3Eol glom Ago wakMe #eArt A4S F= dvk. &9
HdEole vE oAy A Asdey 2a-HEC dig ]2 54 3
ghojB el go] g &= Edtstar 9l

}O
m
lo
>~
>
ofo
D)
il
o
o
)
r

=

Ol

o

—

1.2 #A3 g4 A

Hukdel s AREsh=dl ol 7P 8] ARk Al A3

Aot HAg M FALS AAY 52 Hadey Az Avg

ZEAe] Apol7h AR, BE -0 AlFstv] -00, -02 R -03 Ak
&3

4
FEHOE FAE vz A}
2

-qoptimize=n =< -Ono.&2 XAAsH, ne & F9o 3 7HA IS

Zeth zZeage dd 4se Felsl 8 A B3 A



=

A gk,
o A AAe @es FRAQl

0.

0: w2 Hatd 2 g Hu*

20 A HAsE 9
ouzd Al g,

30 # 2w o] B HAHSE sy v Had A
A e, WA z7)E obd A5 Ha HA st #Eeln.

4: ‘-03 -qghot -gipa -garch=auto -gtune=auto -qcache=auto’ 2]
A Z ot}

5: ‘-04 —qipa=level=2" <] mj3a Z0]|T},

ol

1.2.2 -0 F< -02 AHEA19 HA 3 W8
g 29 HH3} 54 ‘:}gﬂ jﬂﬂl@r% Ty gt}
A g M w
- update9} &2

o] =
- A A FAY e ZE BE 21174
= +

=

E

- 22 o}7|¥l A (target machine)o] W3k QAAEHH ~AEH
|

=
- 2 A=Y (unrolling) 3} =

1.2.3 -03 AF-&A19] A3t 141%
g 30 HH sS4 T
- O 224 o
- AR B %

- —qgnostrict ¥4 7 AMESHH -gstrict A 9% A

- %"‘l@ﬂi AEH = —gmaxmen=-1 Aol os) HHz=E 9|
AHgEhE MRE AR Sl



1.2.4 HA3 #4¥ F4 ALEA 9 FYALE
A48 A9 A AL A48T we Foiag o
4g ane o
2.
02 5o 03 AH3 AW AL
fles=ata b gt
4458
A,

e

daiA = HA s o
-qalias= noansi =< -qgalias=nostd
2 g9 e},
oz, 028 Ay
032 AsA e,

-03 343}
Uhebrbeh nae] o)A
qcompact wAS F7I=2 A &3k},
iy,
-02¢}

rlo

.l 2

gl JMdo
& -039+ sl

HU

g EAHl §lo14A

A

al

37 Ao Tz ge] Aajo]E

-gstrict

g ArFEo Bl

-gmaxmem=—1 A3} -

EER

mlm

ow EAHe AAY -028Tt A A7)

SO -
=

o



1.3 A3 i3 A= 54

IBM XL Fortran L VisualAge C/C++ AHady &5
AzxAGd g (FAdsts Alxdy Had @ 23S Ags
Al="lo] g8 AS-E AYste Agd)oltr. agE=R, HId #H

=y
td
i)
ok
U

)

_ﬁ_
AzRQIA ) o o] Bl wet thgat 2o A9 FHEL FhE

AT 5 ek,

ZeaRe A8Y Axgel orldA, HE mE

1.3.1 ARCH
Power =2 PowerPC <QI2=EZAH
Al gkt
—qarch=isa 2o 2 A A3 Y, isax 2 F9 3d}olt},
com (7]¥-, default): RS/6000 AEe] AJxHlo|A A3 7}53F
FEE AAF | —qtune=pwr2 AL kA A o F Y E T},
auto: ALt A =79 o7 HAE A AT A 2
ppc: PowerPC o}7]8lx]e] QlAEZHS AlLslE I=E )
BHE RE Hutd Aol -qtune=604, 64H|E RE= 3yl
Aol = —qtune=pwr3 S dA|H o2 YEZT},
pwr3: POWER3 o}7|€1x o] QIZEHHE ALgete A=E A,
—qtune=pwr3 A4S dA|H o R WEIIT}.

2 Qo) ofA el Ao wEl pwr, pwr2, 604, pwrd, ... 5 A AT

[&

Agan Zzae AtEs

tlo

PN
T

1.3.2 TUNE
AQae Azgel oAy d@sy] A% AFH mee
4438 +A9T. RAH SATE G2A QA ol AN Ar)
Agd 5 el delds FAHoR NESA or, @A A4
% 2

%
gAY A% e S8 AiEA HY, 2AFY, 54

W



st=glo] of7lgl Ao oJEAQl Hs P o &S T
—qtune=machine 22 2 XA %W  machined auto, 604, pwr2, p2sc,
pwr3, pwrd, rsbdc, 5 9 3dto|t}.
—qtune=autor= HIAS= A|=HO] op7|YAE AAGT A gon,
A4E o7 e Ao e AEowr 2EH A
54 op¥AE AAGshA ¥om ARCH &4

fol A4 dnt.

—

1.3.3 CACHE
ZraRs A3t s Al=ge] A WEY dAs x
713 gk TUNE ghell whel A A€ot
—-qcache=level=n:cache_spec 2oz Z} 4 d#HHAHE EAZF
Al 43k,  cache_spec®] EAAES AT W A oA
o 2o
type=ildlc: =Eol M4, dloly 4, HEo] dHeoly =3
Aok 2 A4 B AA

line=lsz:size=sz:assoc=as: < A7|¢F WA Z7] 2 set

AN

Q.

ol

—

associativity 74
cost=c: 704 w|zo st CPU A}o]E Hole] H| LS A A

CACHE 732 ARCH % TUNE &Aool oA AAQHEz ®BE A4}~
¥ohe sAw, Astdel 8 FeepelAt x7 0 FHel ueh
TROAS gF W4T 5 d= —ghot FE -gsmp A AFET

= A TFERE AASE CACHE 540 f&3HA 2 3= AUt}

1.3.4 64/32
GAHE X ZOo 3PHE mEo o=y RIS 93t Z= AAHS
27 gk,
-q32 & -4 AA s},
-q64= AIX V49l AIX V5olA Az tE ujz duE AN =2
Astes IoE FHiA EF dgd dart v Feol



utgl T e A 5l o geolrEgE wEY] 98 um
5t

tlo

TH M=y WY Asgdd Aay 5 b sds == Ay

—-gsmp[=[no]auto: [noJomp: [nolopt:fine tuning] F2l o =2 X A3},

autow FE FIo} & WYt Jbs Fel dis) Asdrt

AREAEO] A AJo] AFS) 2 A9 Qlo] WHEH I=E AEoR

A st = A A gkt

omp= A efel Al AH&A7E W] WHstE A8sH7] 918 OpenMP
1.0 o] &4 (language extension)S AFESH HFiES FHE3A
A= HEsty a5 A ES A A g

opt SMP Aol 7IE #ow HadYdA wHst 9 HASE
ANBY | HAH3}= B H 0w -02 -qhot &} FUET).

1.3.6 SMP 34 AFgA]9] FoALEH
WP AT §HAL AFEE wlo] FoAHE W AL a¥o gou gr
- —qsmp AL ALgEH] Aol HHE 2L vl Au= Ao A -ghot
S Apgate] TRl Ant @ Ad o)A §F2 AT},

- —gqsmp wAS AR Wi Y T B Ede 2ded A9de

- ol A " ROl A" we VEHoR AxE
oA BE f85 ZZAAES AFEEIA HE 2dd do=
A8 = Ao}, FEI ZRAM FHU HS o AgsE
Abg-3Faa &= Aol ofyEhd | PARTHDSU OMP_NUM_THREADS®} &

%

WRE ALgaA et

- MXvlz HAE9 Fe EFom  Axaglell} wEE
A8 (dedicated)dfA] AF-g3tchw SPINSSF YIELDS &7 W49 s
0oz HAAMA 2=} sleep-waiting REZE AYs= S HXH



=
Zol: ARE 2 4 Au
- OpenP RIS WA wE AYelRRE UMY PR
urh 48l 97 984 A28 24 glel -qsmpmnoopt FHE
At
1.4 718} ¥4
A4 A9 GHel 040 05 AR {0l e A4 va A9
FA 9 V1 R8s AHEE S AR SAEA 0 duw AR

1.4.1 HOT(High Order Transformations) 4 - Fortran
-ghot [=[no]vectoer | arraypad[=n]]o = A A
AAHTFO] A A, E(statement) ST #2 FIO #jd Ao 9]
HAstd A, AMA/BL vA(miss)E Zo17] % dwxg 9%
MA, st=dle] Z@] 3 X (prefetch)e] HZA AME, 1d/st9} float
T3 ANk 78 fFAE fH FH FEE
"y A5, Aws, AAEs

=1
ol ne g ol gal7] Sl Qele] £

3ot 59 A o
B ZHf(intrinsic)

5% Sy,

ofrt
o

1.4.2 TPA (Inter-Procedural Analysis) <4
|

ALyt H3 @A A  -qipal=level=n inline= | fine
tuning] &2 A| A

A gdolv T B4 3 T HA TR TR ZEAA
7ke] A% #AE T4 HAAsE AT Jdon HAS HelE

level=0: T 213 F33le} =3l T2 AR A5 43}

level=1: ¢l12}o]d(inlining)d} A A <l dolg ujj



level=2:  AAAXA HAH 4, EF3}(specialization),
Z2AA A5 dHolE BE ‘%’4

inline=: ¢12to]d ] A3k Ab&a x4

fine tuning: ThelB.dg] m=9 Y= wA], T2 a= 333
&, JAdRRE HHo] B

1.4.3 PDF (Profile-Directed Feedback) ¥4
-qpdf13} -qpdf22 A4
—qpdf1& TRl Aol 5F doly FHS gle) A&,
qpdf2= FRE delHE AMgslA HAsE o Abgsth. T
S el Al @Al A A AREgh)
- —qpdf1¥} A AT 2 H3
- AR dojHE B3 T2 23
- -—qgpdf29} A AL ® "Ha KXLF 7.1.1, VA C/C+
V6l A= -qpdf29} A=A Q)

1.4.4 A3 344 34

COMPACT: -q[nolcompact® A A3}, Ago] AFAd o A A7t
Ass S HF A= A7E AT

INLINE:  —Q[+names | -names Nz AAQste, ¢ olgo=
detelds SAgT. Hapd B FA Aol ARS 7hs sttt

UNROLL: —gl[nolunroll® A A3, ZyHozn £x A=dL A (-
029} -03o 4= kA4 oz &d3})dt.

INLGLUE:  —q[nolinlglue® A7g3tw, 34 XQH 3 FHo=
A= el gk Fell AR EE ‘glue’ IZ=ol g
olg}olsit}, ¥QIE gluet -qtune=pwr4ol|A] 7]¥-4

TBTABLE: 3% (traceback) HolE BH ] AFS 4T}

n

1.4.5 % 253 3448 34

FLOAT: -qflot=subopt B2 o2 X Ash, B% A25d e Ao



gt A& A A ST},
FLTTRAP: -qflttrap=imprecise | enable | ieee_exceptions ®2] o=
A A3t | [EEE 5 254 o2 (exception)5S AZEojF o7

9= A 5 9w

1.4.6 Real ¥ integer ¥ HolE g 7|& 37| XA
ol
T2l A2 FAEo| kind FEEHE HA HdHA 2 integer
I realde] W4 A7]1E AAHAY wle= -qrealsize 2 -qintsize
TS ARESHH, BE TRIWPS o]7]|F A|=F] Apoldl] o] A g uf
Alz~dmith Hapde o] 712 Wy A7)7F g27] djde] dAs e
TAE dodel 54 wtow 7hds] fAs) Bzt & o AR§-grt.
& E°, (RAY Al=®lelAE 8HFO]E real 9 integer®©]
2 ZE2IAMS oA W real ¥ integerB 7|9t
HAdE FA(EE real PO A5 £A 7hse FaAE]S, integer
B As x¥ e AT @e WA= A% wA)7 2
Aoz FItE A9 -grealsize=8 % -qintsize=8 A Al&3A
TARE AT & vt
Real® W4 -qgrealsizesbytes 2 S REAL 3 REALF ] 7]wksh
DOUBLE PRECISION, COMPLEX, DOUBLE COMPLEXE W= B A5
71 2718 AAsk, AASA dow 4uto]EE 7)ol Hr.
A foEs 49 83 AT 5 AUt
Integerd W4: -qintsize=bytes 2] o2 INTEGER, LOGICALE W4~
2 s 718 A7l AAs, ABSHA] Fom 4upo]EVL
J&o] Hr}. FA9 FoRE 2, 4, 8% AAT 4= glon, f4HE
e Agd FHA -¢64 S AAME 7] Fholle d%E

A =T

olf

B

N

1.4.7 2233 T J4 SA
STRICT: -ql[nolstrict Aoz XA, 7]E k& -009F -020 4=



-gstrict, -03, -04, -0591A4% -qnostrict®]t}. nostrict:
ARderr 5 A5 A 2 AAF de] HEEY] AAREE
5-8317] wjito] HE FFdAe s AxdE WA &5 F AUt

ALIAS  (Fortran): -qalias=[nolstd:[nolaryovrlp:others ®2]o =
AAst, A7t 54 ®FES T8 A $s FEsHA
@tk 7ty ske AS 383k

ALIAS (C, C++): -qalias=subopt Aoz A|AHsIH, T2 o]F9
Fortran A3 fFARSHAIRE ZRIEE  ARElA  Hste A%
Y] T 2HE gEaL Y.

ASSERT:  -qassert=[noldeps | itercnt=n ®2]o= X AH3}H,
deps(7]4:)+= F3zol ok WK oEA AR5, itercntv T3
W REE 7R 9] 7] ghs A8 g

INTSIZE (Fortran): -qintsize=112/4|8 2o 2 X233} INTEGER
Ao 718 3715 AA g

IGNERRNO (C,C++): -glnolignerrno @241 o= A[A3tH, errno®l #tel

e oFE AAIH.

1.4.8 Ao =go] HE= 4
LIST: —qlist® A A3, AgdolAd 54 = YLEE MEES
R
REPORT ~ (Fortran):  -qreport[=smplist] F2o=z A3,
sEutol A A T2 AEE, As WHI o F=e WIS

BAbsk= A8 A 9 AM(pseudo) Fortran IEZE ETE

INITAUTO: -qinitauto=XX H2loz xAH&w =EE 2}=(automatic)

28 MEES Foj gor 27|shehe AEE EES AN

1.5 32-bit, 64-bit application 23}



NEAo R AIXE AddelE T2 OAES 32-bit RERE A},
of 52 6dbitRE=R A77F AAHA Hods eta Avkd
Autd FA3 24 WsE A"E A " Had S -q32E
Ve 7w OBJECT_MODES 328 Al"ale] Aapdshd 32-bit
meg HAude] i, HAA FAHo -gedE FUiste] HAAsAY
OBJECT_MODEE 64= AW eto] Fupdstd 64-bit R=2 FHupdo] ¥t
o71M AW MERTE Hod JAdo] 4%t = O0BJECT_MODEE
322 AEe ¥ -g645HS AbESte] Hopdstd 64-bit RERE ATl
= A H}.

32-bit =2 ZHyUS stHA 256Mbytes oo WEIE TEE
IR A4S IBM A" ARRAE AXA Ver 1.5 27%  “4) Wi
e Aad” o duue] e A4S AHgstd H

7 A Fold M WPl ZE=E 64bit®E FH9Y & o Fortrand 749
mpx1f_r(Fortran 77), mpx1f90_r(Fortran 90), mpx1f95_r(Fortran 95), C
o (C++9] A9 mpcc_r(C), mpCC_r(C++)e} #o] thread-enabled A
2AYE(r)E AFEslof dth= Zolth. wEeF WPIFEE 64bit=E b
koo mpx1fE AFEE A9 o3 22 oflg] WARE B Folt).

[zootun@nobel mpi_pi_test]# make all
mpx1f —-q64 -qtune=pwr4 —qarch=pwr4 -c mpi_pi.f
«+ pi_reduce === End of Compilation 1 ===
1501-510 Compilation successful for file mpi_pi.f.
mpx1f —g64 —qtune=pwr4 —qarch=pwr4 -c pi_sub.f
% dboard === End of Compilation 1 ===
1501-510 Compilation successful for file pi_sub.f.
mpx1f —q64 —-qtune=pwr4 —qarch=pwr4 mpi_pi.o pi_sub.o —o mpi_pi
1d: 0711-328 ERROR: Undefined initfini symbol: poe_remote_main
1d: 0711-317 ERROR: Undefined symbol: .mpi_init
1d: 0711-317 ERROR: Undefined symbol: .mpi_comm_rank
1d: 0711-317 ERROR: Undefined symbol: .mpi_comm_size
1d: 0711-317 ERROR: Undefined symbol: .mpi_reduce
1d: 0711-317 ERROR: Undefined symbol: .mpi_finalize
Id: 0711-345 Use the -bloadmap or -bnoquiet option to obtain more
information.
make: 1254-004 The error code from the last command is 8.




Stop.

g o] e A5 AL E mpxlf_r& AR&Steof .

[zootun@nobel mpi_pi_test]# make all
mpx1f_r —-q64 —-qtune=pwr4 —qarch=pwr4 -c mpi_pi.f
x% pi_reduce === End of Compilation 1 ===
1501-510 Compilation successful for file mpi_pi.f.
mpxlf_r —-q64 —qtune=pwr4 —qarch=pwr4 -c pi_sub.f
#* dboard === End of Compilation 1 ===
1501-510 Compilation successful for file pi_sub.f.
mpx1f_r —-q64 —qtune=pwr4 —qarch=pwr4 mpi_pi.o pi_sub.o —o mpi_pi




2. Makefile A}-&

2.1 Why make?

CY Fortran®o 2 ZAJ ¥ source codes AA| A8 7ls3gh 2oz
HE7] SEiME A v 22 5 9ArE 8stt.

(1) Compiler® compile®}3LE 7 object programs WHET},

(2) libraryyd 2 ## Jd& 93978 linkingZg S ).

oju] JNAHAAA EFAFlel source program®] 4 H A ALY
of WAGTE, 1 oyt dAdje] F ZE I ofe] Abgro] o] %}
= A5 Bom, g e gtde] ofe] e sl AvkE o]
TAo] & 7Y 0431 ol dFE = F AT wEpA o]
4

ins

i

O

(S )
ol

1

Hodg oo
)
s
& Lo

< +9 g #HEstEs o, NExprF Z2ae] Ay st
A TEae] gntE _/,:z‘sgoﬂq_ 3% JAEE 3= utility?l make’} =
eath, mzawg FASE B ARwd 2 FEE E oe
A2 make T2 Mo AGsn AA Z2aHe] FAElE make’t @IS
L5 gt o2fdk RAo®w 93Uzt ARAS 753 FHdo] Makefile

=
=& makefileo]t}.

2.2 make 7|EALEH

% make

rir
o,
o
D)
offt
o
i
.
%)
e
tlo

Makefileo]t} makefileo] dA tjalEg o] 9l
glojA Ay},

$ make [target]

o,
o

MakefileWe] EW3+ targeto]y actionS A A3} make THE-9]



label 9] o5& &

Ex) make clean: make install

$ make -f [filename]

Makefile®Z Makefileo]t} makefileo] ofd T & wPo]&S ALE

At

i

< o

$ make -s

MakefileZ7to] &3 %+ outputo] 7] Ao ¢9 oxd AR&3c}.

2.3 Makefiled] 7]& &4

target . . . : dependency . . .
[TAB] action 1 . . . . .
[TAB] action 2 . . . . .

Ex)
output.o : output.c XYplane.c target : output.o
dependency : output.c Xlplane.c

xlc -c output.o output.c XYplane.c action : x/c¢ -c¢
output .o output.c X¥plane.c

Target command’b ¥ & wEo] A= Ay gd=2Za, H454¢

(object file)olub Aau}d(executable file)o] Hr}.

Dependency+

targetoll ©]FEsk= U ol™ | dependencyol] U= Tl W&ol FAHEA
v o] 73Al Alzko]l WA actiono] commandEo] AR A o]
b, o714 actiong Aol w] & <ol [TAB]o = A|2}sHAl dhojof 3}

=

w3l o] 4] actione 2 EEldtl. dee] actione ALR9] shelldh
o]
(]

d& 7HA thE action®]




go] Alztetuvict makeE A3 directory® s/ IHot.

cd /user
rm a.out

o] A% /user? a.outS AT Aol ofyt AA makeE A2 U]
£ 9 a.outS AHASHA "l o]2A 314 oW o 2 Prlo

2 directory® #4188 4 Att.

cd /user; rm a.out

=
=

rlo

cd /user \
rm a.out

A2 targetF-wo HAgdol; Agudtt & 4 Q=
7A9-o] WA= target : dependency F-ol label? & X Qit}f. o™
B 7k £ B the o9k &2 F9-7t "

clean:
rm —-rf *.0 a.out

Makefileo] 919} o] AojHlo] Jofa & w b} o] AAL & % v

$ make clean
rm —f *.0 a.out

9w ok # & AW ZFo] vl wj7hH] FA o= &) A sie),

o
4

=
TAE

# THIS IS A COMMENT




2.4 7+t Makefile Z/d3}7]

Programe]dts= ZE IS compiledttin JFAEA. FAATULS
input.c, sum.c, mean.c, output.c®]™ output.ci= XYplane.cE Z+Z3}H,
A AgPutde /usr/lib/libc.aS FZ3t}. Programeldles A3utd S

Ageteld T e $4L v dde] elolPaof Fr.

$ xlc -c input.c

$ xlc -c sum.c

$ xlc -c mean.c

$ xlc -o output.o output.c XYplane.c

$ xlc -o program input.o sum.o mean.o output.o /usr/lib/libc.a

e B8-S AFstele Makefiled A ® AT 5 At

program : input.o sum.o mean.o output.o
xlc -0 program input.o sum.o mean.o output.o \
/usr/1ib/libc.a
output.o : output.c XYplane.c
xlc -c output.o output.c XYplane.c
input.o ! input.c
xlc -c¢ input.c
Sum.o : sum.c
xlc -c sum.c
mean.o -mean.c
xlc -c mean.c

SISICICISIGRS SN Of el

ol A 919 Makefiles ¥+ &4 23 H A},
@ programs YHE7] 9
o] F g3t}

@ programs T=7] YA xlc compiler® Q3 U e HdE B

5 compiledtt},
@ 294 =olA Hde] o]F& v & Ayt EAgong \ & AL
s =74 A3, JA programs WHE7] fEiA = vl i

object fileol%= libc.a’} EL3}t}.

& input.o, sum.o, mean.o, output.o Yl 7§¢]



@ programe THEV] 98] Fad vl el U F output.oE WHE]
A= e ¢ o] Fastrt.

® output.oZ TE7] Y&l xlcE output.c® XYplance.cE compiledt
o},

® input.oE THE7] 93 input.c7} ZL3}C}.

@ Input.o= WE7] Y3l xlcE input.cE compiledlof

®O@OMN A= ®@DANA et Z2 &S whEstA Hrt.

=
=
=
=

o,

g},

o714 @<} o] dependency -3 AT W AR EHAE A
do] o717} o8& 71 =, IBM ¢ compiler?l xlcE A& 7

=
G olgf? A vt ol GA 5 A

$xlc -M test.c

e} o] APS dH test.uFdol test.cd JETA O Y= FA9
o]Zo] 7|F5 o] HR test.cet E=TA AE A
o= A Makefileo] ZA % F test.c’} oJH IS x5}

filed} 22 1A dependencyE A4 & 4+ o},

2.5 Macro

Macro ©]& = 214

macroE AH&E W= ${macro ©lE}elyt $(macro ©]F)OE ARESHH,

A2l macros Ao ) LEFK thdd el aE A&HE.



CC=x1c
CFLAGS= -g -0
SOURCE = a.c b.c c.c d.c
output : ${SOURCE}
${cC}r ${CFLAGS} -o output ${SOURCE}

=

macro Aol AL ARl e EAdw v FE gl

SOURCE = a.c b.c c.c d.c
OBJECTS = ${SOURCE: .c=.0}

o] 7141 OBJECTS = ${SOURCE: .c=.0}+= OBJECTS = a.0 b.o c.o d.o9} &
ou)7} "}, S Makefile2 macroE AF&3sle] Fu ®H7] £ WALt

OBJECTS = main.o read.o write.o
test © $(OBJECTS)
xlc —o test $(OBJECTS)
main.o : io.h main.c
xlc —c main.c
read.o : io.h read.c
xlc —-c read.c
write.o: io.h write.c
xlc —c write.c

clean :

rm $(OBECTS)

2.5.1 58 macro

ddo] updatest’] FEALY @el At
W4 macroZ 2231 AT}, Makefileg o
olmg ztzhe] ou| g I YolFolof g,

1) $ AR 9= A target Y o] =

Ex)

83 AL SFERAE Ageto]
Ef::]] 1

A HolE% sk b 2 A9

main.o : io.h main.c




xlc —¢ $*.c
read.o : 10.h read.c
xlc —¢ $*.c

99 A= T thet 2 oulst Ak,

main.o : io.h main.c

xlc —c main.c
read.o : i0.h read.c

xlc —c read.c

Fal 9l target W] o] F

o

2) S0 A ALE
Ex)

OBJECTS = main.o read.o write.o
test : $(OBJECTS)
xlc -0 $@ $(OBJECTS)

o] oAl thew e w7z} A,

OBJECTS = main.o read.o write.o
test : $(OBJECTS)
xlc —o test $(OBJECTS)

3) $<, 7 ¢ AAY target FLRY O FHTo| FAEHAY AAE 3
A olF, A5l wat §<¢F $?2& FESte] AR E AN Ao Erhar
LA A

Ex)

OBJECTS = main.o read.o write.o
test : $(OBJECTS)
xlc -o test $(OBJECTS)

xlec —¢ §<




Al oS3 2, Aol main.c, read.c write.cE 3L}
testebe AATLS AAAZL & A& Aolvk. a7 5 whef Ha o o3|
read.c& 9Kt AT sopd, AAIZEO] testghe A utdH T

2 Ao}, 28 $<EF= macroo] 93l read.c

= AFEgdsor st AS LAl read.cE A HILI} T testTE A

0_L4

2.6 A2 3 (Suffix rule)

UNIXONA] AFE3lE dukd ol &4zl FATd ] uet 4= o225
13 v do] gtk makexbA| o] &AL AR o R AQlES FAEF
gt = Qlth. o E £
A2 compiledtth. oFA R F$ HEHE rule> make’} AHA
Ao 7FA AL ruleol] whel A sk},

|

HEo A% [filename].c HUL [filename].o

M

${CC} ${CFLAGS} -c $<

=]
ob)
=
(@)
=
4
=2
>
2
2
2,
o
t
2
Lo
ol
K
32
rir
do
o
D)
=
o
o
f
=
H
i)
'L
ui

¥ o] .

$make -p

$(CC) $(CFLAGS) -c $<

$(GET) $(GFLAGS) —p $< > $=.c
$(CC) $(CFLAGS) -c¢ $*.c

-rm —f $*.c




S(GET) $(GFLAGS) —p $< > $+.c

.C.o :
$(CCC) $(CCFLAGS) —c $<
.f.o 3
$(FC) $(FFLAGS) —c $<
f~.0 :
$(GET) $(GFLAGS) -p $< > $x.f
$(FC) $(FFLAGS) —c $=.f
-rm —f $=.f
A= i

$(GET) $(GFLAGS) -p $< > $@

Makefile W¥-oll4 .SUFFIXES macro®] #< Al€a] =
offl Fgate] Aito] AFHoR FAS A HH, FHAE K oy
42 2 S ALEAE SUFIXESd 9] At +A45 wat. JdF &5
o] test.oE AAT7] Y& test.cE compiled HIA| test.fE compile
& ZAA = SUFFIXESOI A F Z5E o= FAd wEt}. TargetFi#

of &7} 3k vk o= A9 Adudo]l & 3 JHe] source file®

TS0 2= A9 object fileZbA| WHe B o7} ¢l7] wio] vl= 23 3}
ds e T JEF e Aol

o

${CC} ${CFLAGS} ${LDFLAGS} $< -0 $@

2.7 Makefile <A

d A 1




Makefiled H-%-4-E] macro/™ o] “d2]/dependency =A% ZHAdsA #

o},

HHHHHHHHE macro HHHHHHHHHHH
.SUFFIXES : .c¢ .o

CC = xlc

CFLAGS = -g

OBJS = main.o read.o write.o
SRCS = $(OBJS:.o=.c)

MAKE = make

RM = rm

RMFLAGS = —-f

TARGET = read_write

HHHHHHHH T T8 0] O HHHHHAHHHH
$(TARGET): $(OBJS)
$(CC) -0 $@ $(OBJS)
new :
touch $(SRCS) ; $(MAKE)
clean :
$(RM) $(RMFLAGS) $(OBJS) $(TARGET) core

HHHEHEHE dependency ##HHHIHIHE
main.o : io.h main.c

read.o @ io.h read.c

write.o : io.h write.c

AA A9l Makefile o] FA4Ag @ FE3} 9] macro, WHo] A9
dependency = & Ht}. o] Ao A= dependency HEo ZF LS

A3 & w DR E &= head file S EAIS FAT.

oA 2

HHHHHHH macro #HHHHHHHHHHHH

OBJECTS = main.o read.o write.o

CC = xlc

CFLAGS = -03 —-g -c¢ -qarch=pwr4 -qtune=pwr4 -qcache=pwr4

LDFLAGS = -03 -qgarch=pwr4 -qtune=pwr4 -qcache=pwr4

INC = -I/home/user/include Fmmmmmm= include = F7F
TARGET = read_write




i T T 0] T O HHHHHHHHHHH
$(TARGET) : $(OBJECTS)
$(CC) —o $(TARGET) $(LDFLAGS) $(OBJECTS)

.0 S S A i )
$(CC) $(INC) $(CFLAGS) $<

clean :
rm —rf $(OBJECTS) $(TARGET) core

H####HH dependency ####HHHH

main.o : io.h main.c
read.o : 10.h read.c
write.o : 10.h write.c

o] oAl A= SUFFIXES macro & ARE3E Zo] olye} Wudo] Ao
el A3 A FHE TS, olFA & ol fi= AAE B
1

o
& = Xl AFY & uw $(INC) = -I/home/user/include & X 3}s}a

2
o] make WF-ollA ApAA o m Aot = A A oR HAds
g & Q7] wiEeltt. YwrH o make WF &gt FHe] g7t
AGdE o AgsteE Hod FAT @o] tE7] wie flek ol
i AR g FERS FEEke] ARgetH, o= Al AbgetE Ao
AgEh. =3 SUFFIXES macro & ARESH 23 A4 4 13
TE A o] AR A AR A rAS A Aol g
o A 3

o8] 7le] directory ol A& makefile & dH7Ho 433t ] vt} H
& .

.SUFFIXES : .c .o
CC = xlc

CFLAGS = -02 -g
MAKE = make

all : DataBase Test




DataBase:

Test :

cd db ; $(MAKE)

cd test ; $(MAKE)




Makefile Quick A}-&H

.8.

Az A=V BAY S8 ZEE fJesi Audsty] flelAl Makefiles

| #h ool s W82 ARSAE Makefiled] o]
= & S M olE o8 4 gl=E A Aol
o S AR AR o oﬂxﬂoﬂﬁ 0.0,0.0,0,0,@ F&& AHA 2=
W oETh AREARE ot e adE
bz s}ur FoIg He BHe] 4o w
=®, 0, @)oﬂﬂ O‘E—E—A TUE A TAB 715 ol 8alA] Hol Fofof

.SUFFIXES: .f

HAHHHHHHH macro #HHHHHHHHHHHH

SRC = main.f read.f write.f )
OBJ = $(SRC: f=0) @
FC = xIf ®)
FFLAGS = —03 -qarch=pwr4 -qtune=pwr4 -qcache=auto -————————- @
LDFLAGS = $(FFLAGS) -bmaxdata:0x80000000 ®
LIBS = —lmass —less ®

TARGET = read_write @

i T T 0] T O HHHHHHHHHH
$(TARGET) : $(OBJ)
$(FC) -o $(TARGET) $(LDFLAGS) $(LIBS) $(OBJ) -®

.f.o:

$(FC) $(FFLAGS) -c $< ©)
clean :

rm —f $(OBJ) $(TARGET) @




9ok 2ol Makefile o Ao ®o] 218 © &3} o] make
Sastd axmes) S AAEo] object HAFo] A E Y

o9}
o
=
—+
QO
=
O
(e

O
= o

S
L
©
(@]
o
rlo
)
1=
e
-
i,
sl
O,
H
(@p}
2

Iy
me

=
OB] H-Ho&= f &2 EvE A2~ IZ9 object ZEE 0 E

g .
FC F-itols AMg2 Z=e] Fiel meh A8 Hodds
Yol 3 #t}. (xle, xler, xIf, xIf_r, xI1f90, xI1f90_r,
mpcc, mpxlf mpx1f90, 5%

FFLAGS Y-tellv= ALdFAS Yo Foh. 9 oA e
&% KISTI IBM Al 2=¥lo A A% == A8t SHoltt,
FFLAGS -l = AT 84 99 HA(IDA AHEE =
FAL F71E S k. 32bit oM E 71EH o= 256MB 7HA]
Abg-gk =49 99} o] -bmaxdata:0x80000000 A&
AHE-E 79 32bit ol A HOIl 2GB 7HA] AREE = 3L
BA(IDA F7H o8 AMgate gholBeg & A8 &
read_write Ul AlEx7F 3t Adad o585 ¥

AT, o7l o7k olFe® Ayupdo] A

i
o

facs

2=
T

it

it

e

A2aEg ARY F AU AA Fe ot 5HF
FAYT FE U
ArFEE AV s FEolt. hxzE=el Al

g427F F > F.o, &7 .90 = .£90.0)

Agol mEt AxzIE HAAE oA A @jof & AS-
$make clean & FHH o} #o] object I}
APutds BT AAEHA .

object FUES FA(IDAA YL S WA =

o

$ 1s

Makefile main.f read.f write.f




$ cat Makefile
CSUFFIXES: .f

HtHHHHI macro #HHHHHHIHHIHE
SRC = main.f read.f write.f
0BJ = $(SRC:f=0)

FC = xIf

FFLAGS = —-03 —qarch=pwr4 -qtune=pwr4 -qcache=auto
LDFLAGS = $(FFLAGS) -bmaxdata:0x80000000

LIBS = -Imass —lessl

TARGET = read_write
i TE T O] Td O] HHHHHHHHHH

S(TARGET) : $(OBJ)
$(FC) -0 $(TARGET) $(LDFLAGS) $(LIBS) $(OBJ)

.f.o

$(FC) $(FFLAGS) —c $<
clean :

rm —f $(OBJ) $(TARGET)
% make

x1f -03 —qarch=pwr4 -qtune=pwr4 —-qcache=auto -c
% main === End of Compilation 1 ===
1501-510 Compilation successful for file main.f.

x1f -03 —qarch=pwr4 -qtune=pwr4 —-qcache=auto -c
% read === End of Compilation 1 ===
1501-510 Compilation successful for file read.f.

x1f -03 -qarch=pwr4 -qtune=pwr4 -qcache=auto -c
% write === End of Compilation 1 ===
1501-510 Compilation successful for file write.f.

xlf -o read_write -03 -qarch=pwr4 -qtune=pwr4
bmaxdata:0x80000000 -Imass —lessl main.o read.o write.o

$ 1s
Makefile main.o read.o write.f
main. f read. f read_write write.o

main.f

read.f

write.f

—qcache=auto

Sk read.f Aol FAHHAS Wl A makeE FAHTHA HW A&

AAE A% S Aol olueh thed 2ol read.f WU A%

olof 3t read.o(object FL)S wHETY. I T HA(d) A M=




read.o L3} 7]E9] object HUE(main.o, write.o0)S ©]-&3te] A3y}
Ade WEA Hu. (FAEHA e F=Eo fisiaE ol W3y gl7]

==
ol oAl A & e glo]l 71E9] object HES AR o] & F
o)

)\}\T;]—-)
$ 1s
Makefile main.o read.o write.f
main. f read. f read_write write.o
$ touch read.f
$ make
x1f -03 —-qarch=pwr4 -qtune=pwr4 -qcache=auto -c read.f
% read === End of Compilation 1 ===

1501-510 Compilation successful for file read.f.
x1f -o read_write -03 —qarch=pwr4 -qtune=pwr4 -qcache=auto =
bmaxdata:0x80000000 -Imass —lessl main.o read.o write.o

Aol mebd Axze JAE A2 Had soF & PS5 ofefs} ol
make clean & st 1 Aojol we} object A} LYAE B
ApAlskAl .

$ 1s
Makefile main.o read.o write.f
main. f read. f read_write write.o

$ make clean
rm —f main.o read.o write.o read_write
$ 1s

Makefile main.f read. f write.f

Makefile AF&Hol tfgh R} 2pAe W82 IBM 7|4 3ol A=
A

(http://www.supercomput ing.re.kr/bbs/bbs.php?bo_table=data&page=3&w
r_id=20)



3. U¥A AE

3.1 dbx(Debug on UNIX) A}-&H

L

o 7]& C, C++, Fortran, Pascal
o ALY FFe WAL 7149

A A ATl E A FE

)
o
N
do
:Oé
z
&
o
&
2]
re,
[
=
=

D

oy

.
ko)

Q.
=1

7]t B Fxol WAL FAE AL s ohde] dA e

20

1=

o]-&3ste] dbxE &3 HHA Al Al B hA 7] EAA Uy
L )

™

d A 213 debug.f

program debug

integer :: i=0

do while(i .ge. 0)
call printit(i)
i =1itl

enddo

end

subroutine printit(j)
print *, j
End




3.1.1 dbx A&

dbxE ol&stol tMAL sty A ZEIdS HAgd & o Had

sA0l g & Folof @),
‘[my_id@nobel my_id]$ x1f90 -g debug.f -o debug |

db

<

5 AlFsh7] HEA o Al 7EA] WAoo &3] ARgET. (1R J/E
= AgA o= AH&E T A I3
U (executable)S €A ¢ow

= Aot} 712 #4S a.oute]t}.

e
M

Og(:cs
%

N

[my_id@nobel my_id]$ dbx [executable]
[my_id@nobel my_id]$ dbx -r [executable] : executableS H}= A&PA|7] 2} s
o

[my_id@nobel my_id]$ dbx -a process_id : ©oJn] AfFm 9]

ouasts & o

ol
[H

21

o

Tt #Ze] dbxE AP AT

[my_id@nobel my_id]$ dbx debug
Type 'help' for help.

reading symbolic information ...
(dbx)

WA (dbx)help T+ (dbx)h = A3A7|A. dbxollA  AME 73
Haojel FA 5 2EVE YERd Aot oo} o] AlEA=

AAEA help(h)E ]88 Zog st WHo] Jd2EE Fud 5 U

3.2.2 dx & ol &¥ T2y HA
‘rn” EE rT @Hel® o8s) nes gol Tzadg A3

Al AL

(dbx)run
0

1

2




o] Z=IFe] H2 o] 1007k vt
7FRskAE. -4 Ctrl+CE ©] &3
Wl 2718 o) Fo] 2o AYS Ak i

HEo] listE o] g dbhxE TEIW Ax FEE ZF WMT9 o

HoFET),

(dbx)list 1, 10

1 program debug
2 integer:: i=0

3 do while(i .ge. 0)

4 call printit(i)

5 1=1+1

6 enddo

7 end

8

9 subroutine printit(j)
10 print *, j

list Waolol = M5g A4alx ow JEAew 10814 Kol

N
=)

T
rfo
S
ol

list <subroutine>% 3} A3k subroutine ©]&°] A&
o] 2 RolFEth, oA W i7F 273tE vE =(3¥)d HWEHo] st
=

(e}
ko)
tio

o] &&) B o|AXIINEE X AJ

R

e

(dbx) stop at 3
[2] stop at "debug.f":3
(dbx)

run HEoE o] &l ZEIAHE thr] APA LT

(dbx) run

[ debug |

[3] stopped in debug at line 3 in file "debug.f"
do while(i .ge. 0)

(dbx)




v AMBERE printit 23 printitd] AGWE jo]  dFS
FA43817] (trace) 918 T3 o] trace HAAE AFE-3ht,

(dbx) trace i

[4] trace i

(dbx) trace printit

[5] trace printit
(dbx) trace j

[6] trace j

(dbx)

g 7ds Qs 2ds & 4 de ZE AHe| stopd traceE A
TR oA status MHEOAE o]&d 1 AHES s = 5 Q.

trace?} stop A8 delete M H o] (delete <status number>)= 2}A4| & 4=

o]
PR

(dbx) status
[3] stop at "debug.f":3

[4] trace i

[5] trace printit

[6] trace j

(dbx)

Mol “step” Wi ‘5" & olgdhe] mzaw 4xE @ % A
APA| AR, step <count>E FH A AHI countTHE 2] 5 S

=
dgstd, B3 WEo] nextl A FHR TIPS HAPsAR
H

o7t & &4 AYSAT nexttE AMEFE YFAdAS 1Y Hu
]

AYA7]= 2ol H o] Q).

(dbx) step

stopped in debug at line 4 in file "debug.f"
4 call printit(i)

(dbx)

(dbx) step

initially (at line 10 in "debug.f"): i=0

calling printit(j = 0) from function debug
[5] stopped in printit at line 10 in file "debug.f"
10 print *, j




Aol = step HWHES F W A, spHdAM AgEWE  [5]7F
=950l MBFE printite] TEHAS e ZAHS HAASH] 98l
A HE trace AHYS JEHL 9

ATt
cont HEE A stop A A =
T S A 2o YA

stop A& WY 2ROl

(dbx) cont
0
returning from printit
after line 5 in "debug.f": 1 =1
after line 11 in "debug.f": j=1
calling printit(j = 1) from function debug
1
returning from printit
after line 5 in "debug.f": 1 =2
after line 11 in "debug.f": ] =2
calling printit(j = 2) from function debug
2
returning from printit
after line 5 in "debug.f": 1 =3
after line 11 in "debug.f": ] =3
calling printit(j = 3) from function debug

3.2.3 £223E AR 4 gHo] 43
‘edit” WHolE o] §5W dbxAhg Fol £sIE Aol bt
R

L
oS ol fajel 4 Walol: Aed 4 k.
(dbx) sh

consul t@nobel : /system/center/consul t/debug>

consul t@nobel : /system/center/consult/debug> exit
(dbx)

3.2.4 dbx ¢ F=
AREARE flek 22 e AA FE “debug.f” o ZARS Y 5
Ao dbx A& A7) skl @@ “quit” Ee “q" & ol&dHh




(dbx) quit

3.2.5 783 Hyo S
oo dbxolH G AR S 9l 1

%
promptdell Al help & H=EHstH AT F 9
o 1!

- LIST

(dbx) list ArFEE HAFEL

(dbx) list 23,25 23U A Zol A 25WA E71A] HojEtt
(dbx) list foo foo & HAE

(dbx) file [file_name] A YA E file_namel 2 o] F 3T}

(dbx) func [function_name] & /X & function_namelZ o] st}

(dbx) where A AAE G+
- PRINT
(dbx) print [expression] expression®] AI}E HFT}
(dbx) print [variable] variabled S HoAFT
functiond returnzk<
(dbx) print [function_name]
Bz
- ASSIGN
(dbx) assign variable = variable®] expression®] & Y&
expression
— BREAKPOINT

(dbx) stop at [source_line_number] [if condition] : condition®] W%

source_line_numbero| A HFEEE HYo|AIZAEE AAST},




(dbx) stop at "[file_name]":[source_line_number] [if condition]

conditiono] Wr5EW EA5A 9 WA FoA HFES HYo|ANXJES
d gt
(dbx) stop if [condition] : condition®] FWEEHH HELEE

HYol|a¥AEE AATr}

(dbx) stop if [variable] :variable®] 3Zko] wlHA HWH WHWHEEE
Bl AXJEE HH gttt
(dbx) status : BE B oI XJEE HoFT}
(dbx) delete break_point_number : W&o st HHUO|AXJEE
2Tt BHEo]AEJNERNTE statusZ2 & & U},

B7HA &gt

(dbx) cont : TS BO|AFAIEY mE
(dbx) step : =

(dbx) next : ZE 3 Folu} &= ¢tol glow g4 E7bx] W3}

71e} dbxe} A AAg AFSHolY, HHE < Auw oo 4
H ol & Fastr] npgtrt,
http://publibn.boulder.ibm.com/doc_link/en_US/a_doc_lib/aixprggd/genp

rogc/using_dbx_debug.htm

3.2 xldb AF&H

xldbe dbxoll XYE$ 7)¥ke] GUI Sl o] ~E #e Ho=x dhxé}

[e)
-
f"——,—1J+V 011—“‘:',31 _/,\__'_Zoﬂ/\-} 3 gjﬂ__o E]ZH7]——6]_

PR AnF =
oIt xldbe= HWA ARES HolFw, HH vud A]ls 3L 5
AE= ot o] e Ae9-E AFgrt. o7|Ae Aol dbx AHEHE
Avaty] s ALgE Al debug. fS ©]83dko] xldbe] AZEE tiHF,
TR A4S 2%

3.2.1 xldb ¢ A3}

A AWF xloadle ARAIE @ FASA ADES DF BN



AlzEle] 2739 == Euld g th

=

A Tt Al A

3]

79l

5
“

vz wgo] Folof g,

[my_id@nobel my_id]$ x1db debug

AnE

e X ATt

3.1 xidb

]

N
!
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wA
22!

“__>n i

HEF-ol A

MES AL e AN FAN Qi

T
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oz

™
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a2 FA dE =EEs B o v = 4299 ol ule
e e w7k Qo] vk dEMESRE MBS 42 Qi)
[exit] - exit from the help window
[index] - go to the master help index
[return] - return to the previous help text
3.2.2 xldb 9 &% 470
xldbi= &&gEd oS FE4 yHAd RES Awsty F 7HA
g medd dal] dels ol ot vEuv. vEAow AdgH=
Lzagee] g REdA dels diegs tsd 2.
3.1 xidb
—-—> Source shows a source file
-—> Locals shows the current local variables
——> (Globals shows the global variables
—> Breakpoints lists the breakpoints set
-—> Files lists the program's files compiled -g
——> Subprograms lists the program's subprograms compiled -g
-—> (Callers shows the subprogram traceback
——> Commands lists the xldb commands
-—> Help shows help information
——> Messages shows debugger messages

3.2.3 debug.f & A3} i1

xldb7F Ad2 5 Ao 4 shde] AxUdxEeE BHah HAeA
AR7E BASE FES A Zzadex Adya e HHos
Uebdth, AWM= dx9-o WHolE Faste]  falt-s” 7R @ F4
TS Ageid HeM s Teado] AyEs YHols uel
ol AU B0 -~ g ol gt 3 F& FYshW 13|
Ho]AXJNEVF AAH L gk o SE8tH 1 Fato] Ho|AXIET}
3 A o}



3.2 xldb

zEafe] AgEm W= W e 2Ed FEdE dE9
Uele dAe deo]AxES] g HyoAXIE

T A}k, continue(alt-c), step(alt-s), next(alt-n) &< ™HH
sto] RIS APArIE  IBIA =Rl 21e EHud e

Q
o =
FEEHo] Yeh asss Aol BRsthy edit(alt-e) BH=
KR

71E} xldbe} AdE AAS AFgHolY, HH
Ho] A& Farslr] upgirt
http://www.cineca.it/manuali/sp3/x1db/xldb.html

i

oba ke theel 9




4. Run—time errorg =&

4.1 Run-time error?d &

Rio ALgAelA et e At AL mRge my
2 AT WA e AT FHFE A WS ojele A,
Aete) oled WAL SRF ARE FAGE AU )
5 meo} guel Baw doluE AgslE Ad ¥
ot Zelih el

=]
= o714 1 &S A,

Wi ARGAE] 1 AAd MeE soRde el o F
Sed Fo8 222 Frh AEY oe WA YPEE minde =
A2 BANLE 2 MReld] $ed Y BE AL Fadump) 3
ov], AHEAE dbx, pdbx5 Ol UHMAE ol g3 ;oIRAL BHF}m Lz
a9 oF 992 22 & dvh webd ZEade A%y & 9 A
A g $HS ALgs molnd Ulg tn7 Aol AsAES sk 2
o %

4.2 Operand Range  Errors(ORE)/Segmentation

Violation Fault

TE AAE g HAE Bloluh= Q1A digh W] ARgolu A
o] A|EE+& 79 segmentation fault H+= ORE &/7F wAsch. 18y,
= ol ZRE Ho] Ay = Al Al Q[T TASHA %
a JTI AAGA eF7F B sl ARgAFEo]l @] ]l
Ast7] o HA Pt

B Al2=Blell A& EA7F Ak o1
T AL 5t7] e i vid ] e

-qextchk #H3d FHE A3},

—

d
=

tio

Aol A wxele] dHolgE AFd

A Fol AARES s



ggo dAlE 109 By BEeka gl AnTdda Was Wele
Moy 2o YolE g sel b 0F7 g ERagolt,
1 program ore

2 implicit none

3 integer:: m, i, errcode

4 integer, dimension(10):: n

5 real, allocatable, dimension(:) :: r

6

7  common n,m In,m are adjacent in memory

3

9 m=1

10 call sub !sub has an error that clobbers m
11 print *,'m:', m !see the value of m

12

13 allocate(r(100)) lallocate a 100-element array
15 do i=1,200 'write beyond allocated memory
16 r(i) = float(i)

17 end do

18

19 deallocate(r)

20 end program ore

21

22

23 subroutine sub

24 implicit none

25 integer:: i

26 integer, dimension(10):: q

27

28 common q

29

30 do i=1,50 !Clobber memory by exceeding

31 q(i) =1 larray bounds

32 enddo

33 end subroutine sub

Aol ZrOME tad o] Hydsta APAA HuAdS sfrE A

BEE subl] Q77 3= AAE Fohdly] & Aot

$ x1f90 -0 ore ore.f -g
#xx ore === End of Compilation 1 ===




% sub === End of Compilation 2 ===
1501-510 Compilation successful for file ore.f
% ore
m: 11
Segmentation fault (core dumped)

olAl v #o] -C -gextchk A4S F7bstal Hutdsto] Hu A2 @
B o F7E A 31™ 2RelS "B Aol vtz AAE] Kol & Aolt},

$ x1f90 -C -gextchk -o ore ore.f -g

¥ ore === End of Compilation 1 ===

#*x sub === End of Compilation 2 ===

1501-510 Compilation successful for file ore.f
$ ore

Trace/BPT trap (core dumped)

$ dbx ore core

Type ‘help’ for help.

reading symbolic information -
[using memory in core]

Trace/BPT trap in sub at line 31 in file “ore.f”
31 q(i)=i larray bounds
(dbx)where
sub(), line 31 in “ore.f”
ore(), line 10 in “ore.f”
(dbx)

B Al&=glofl M= AEmEee]  dAE 28| Segmentation
Violation @77} 2T ¢ vk, 32H|E REo|AM Zenne]d] 7=
3ABE HA ) low P FA

-bmaxstacks o]g3al FH i 256MB7FA] AFES 4= ATt

w

4.2.2 Floating Point Exceptions(FPE)

FPE:= OREX.Th= tl® 17} vl ). FPEE ZEE A4 Axbo] Al:
| el

XL Fortran< 7] 0= FPEC A &+=t}t. 7} 092 U5 o



Aol A=, o] Ay A2 Zbzt INFSF NaNQo] Z#E Holn X2
B ARG obF¥ EAE YEA &3 oF old3 AiE o] &dhe=
O ditel 9FS vA T Aaks vheo] Wb

AREARE FPE Ael= o] BAshe ZRIOMY /S 21T

$x1f -qflttrap=exceptions:enable source.f

Aot o] AvdE 22 a3E 2 GH exception©] FAFS w o]}
dS Aty S HEA "ok AGE 4 UdE exceptions TR
Fdg=

(@ OVERFLOW : &st7|el v+ 2 gko] A

(@ UNDERFLOW : 0°¢] opd gtolA|wk Yi o} 002 B I
NE 49

@ ZERODIVIDE : 0°] o} kS 002 Jy7|E8 AEsts A9

@ INVALID : INF-INF, 0.0/0.0, &2 Alu< 5 A=A &= Al
o] Al¥= A

® INEXACT : &4 o= Qs ALt gto] F&etAl A=A &+

A7 EE = A

FPE7} Al 218 o A (Fortran) 9} 2843

PROGRAM FPE
REAL a, b, ¢
a=20.0

b =1/a
c=1/b
PRINT*, b, ¢
END

$ fpe
INF  0.0000000000E+00

FPE 2+

mlm

HAsks Aty v A



$ x1f -0 fpe —g -qflttrap=zerodivide:enable fpe.f
Trace/BPT trap (core dumped)

S dbx fpe core

Type ‘help’ for help.

reading symbolic information ---

[using memory in core]

Trace/BPT trap in _main at line 4

4 b=1/a
(dbx)where
| main(), line 4 in “fpe.f”
(dbx)

J_:’L

= = I
=H3les & 4 Q).
KeX

T

WA= AF&- ol Al (Fortran) 9} 2134 3}

s At 2713F HA @2 Wes T UE FPEQ dlle] ¥
al

o Ay FA -qinitautosFFE F716hH %27]3 5% ¢k WG di3]

PROGRAM NOINIT
REAL a, b

b = 2.0%*a
PRINT*, b

END

$ x1f -qinitauto=FF -o noinit noinit.f

«* noinit === End of Compilation 1 ===

1501-510 Compilation successful for file noinit.f
$ noinit

-NaNQ




5. pdbx

5.1 pdbx&?

pdbx= WHE ZEIe AREstr] A dbxE S H AT Al
ol HWHIAAA YWAE TtsetEs syl 98l AFEHE poe
ofFgAel el shtelth. dbxell uigk AvlE 2002 4ARE7] 1B
71=AE FEstr] v,

pdbxE AME3le] tiW S detr] fsiAe B Z2aHs A
A, Zzaode] Hupdy Ay A4S dAHsE Aol st

o 273 A 3}7]: pdbxE A& YeiME TR
Avd & W g ZH2E ARREoF Y. FaE UH
A HAads & wol= HH3 F4HS 08 AMEs
Aol Fuh. HAstd A=A pdbxE ARESHd, ZEE Aot

e T2 dn

5% o o
fr to wo

o 7t wrol ml HAREH]: poeft #el pdbx SEEZEILO
JEJA Qke] 7} oM A aiEofof k.
o U3 3 A

pdbxE poed| A WrolEol= A RE SH Z 2= ALY, poed A9
FAMSFE 2 AFES)

5.2 pdbx subcommand

pdbxol| A A}-&3}= subcommandt dbxoll A ARE3}E= subcommand9} THH-E

v)s=8ty  dbxoll ¢l 2 7FA] pdbx subcommand’} F7 ] 9T, pdbx
X EIXEA A= subcommand= HHE|AT HAA| e dF A
B30 8" 4 t}. pdbx subcommandE E3I Ao JlESEE
AeE Bl~3 35S A pdbxe] W37 (command context)e]&l T},



pdbx subcommandi: context sensitived Z ¥} context insensitivedk

Aoz UE 4 v}, pdbxE context sensitivedt WHOE Ea A

HHey g v23E A AleJskAl ¥k, context insensitivegh
= HEEE Y F335h pdbx WA F#el #ostA Hr).

pdbx  subcommandE  context sensitive(3E. 1)%  HI}  context

insensitive(3E. 2)8 o8 FiEste] thael Aes] F3lrt.

5.1 Context sensitive pdbx subcommands

This subcommand: Is used to:

alias [alias_name
alias AA38laL EAI8HY]

string]
attach <[all | Fol poe 1o AW EE QA B
task_list]> ‘:]‘ﬂ}] (Dde)% attachéﬂ‘r/]r.

attach® EE B]|AI2HE pdbxE #3t}.
detach OMA A2 FEHAT poe AH> A%

e Ral=

dbxH e A% grEE EYslal s gk
dhelp [dbx_command] Ap =
group <action> 1% A7 . actionol: add, change, delete, list7}

Sick. wlze] M9lE A7) A A gt

[group_name] 29 Had HEE HH(-) B Z2()E

[task_list] ARg-ste] i= o g},
helo [subiect] pdbx Eol = FA grESf a5 gt
eip Lsubject g 59 2ear.
on <lgroup | taskl> | g4 fgelA Age Bray gaa aFoR
[ command ] W A4S vytE gE
quit pdbx 23 FT&
A 9dZEE pdbx subcommandES A A 1T},
source <cmd_file> F9]: o] WL sensitive comnmandsE ¥ e 4=
AT},
tasks [long] e A ¢t RE Az thE ARE SHs)

unalias alias_name | XA ¥ aliasE AT},




5.2 Context insensitive pdbx subcommands

This Subcommand: Is used to:
delete stop? traceH o= AHAY By omaXAE
Egolx ¥RIEE AHASE WE. oMIE RS
<[event_list|*| Q3L &l A F olWIE HIE Hu F2(0)
EE ddG)®E 72 LE1r EaEal ]JME A4 3t7]
altl> 7191 o[ME WEE A Foh aAolnt T en,
QA w=oA Aa ol dbxAlAdel thall dbxEE el =

A AbgetES g, ?JZ% dbx M A T} AFg-A} ALo] 2]
FAE 9ESlE pdbx A WAl dSHA BE LFE
AL o s AR Foy7t F sttt

dbx <dbx_command> F9]: o] Ho]E k9] pdbx ‘353301%‘?— ofy e} ojFe
dbx #HolE A& = St dbx WHE BT
context sensitivedtth. AF&3F 4= Gl dbx WHAARE
clear, detach, edit, mulproc, prompt, run, rerun,
screen, U §lo] AFEE = she} 2 AEC] 9l

Ao17} A AE BAAE pdbx7} THA] Aol stE= 6}%

hook
s

list [line_number |

line_number, EZRAA e AR Aagde] sxgels SHE
line_number | B
procedure]

A W] 7t wso] TS Joad 3= HWH .
load <program> o] WL pdxA el & Blaad] @& W ALE

|
[program_arguments] Fedt. ARS BAsHA o™, pdbxe @A

print <[expression

| R @ FYSAG ZRAAE sl
EEAAREE B e e et B

procedure]>

A2 SANA stopd traceH]E AAFFE B#o]la
&

o]~ ¥RIES YAES EY 3ty WH.
status [all] « 1m0 = - 3 o =
all” & AH&std dA Wasd dgdy F3asiA

e oHES e ¢ v}

Heo]d ¥QEE A3t Byola YQEE MHAH
stop Aol Aol Teagas PEA 3 HS

Rigiass

Eglo]l2 ¥RJIEE At Efo)x XAEE
trace xzRado] Ae FY o o] A HoA ZRa ]




B2 == g23 18-S unhookdHt). unhook:
unhook B3 = B3 1F0] pdbxe] Ao ZH-E "ot
AP == G},
where Aol LR A A} o] FAEE gt
Cirl-c> A WEd A Ay F2l B2 S w A
re pdbx7} olell Tl Ao} 71A A &),

5.2 pdbx A]2H3}7]

pdbx+= normal R =9} attach =2 AlZE 4= 9T, normal EE+=
pdbxe} 7 LT E WL A FEE Aolw attach EEE 9
AYPH Je Zrad pdbxE I A3 A7I= ot 7|4 od
w4 7% 5L normal EE9F attachBRE FollA shbe] REont
AR g e AR AT o] FiE2 FHolA A Al

normal ~ EX=olX  pdbxE  ARESte]  SEZ 2ol AFHM
S&ZEa g Aoje] A
zmEpele]l A o] Hr. A& EW, C
Fortran®| 4] program w35 TS wolt}. Fortrang
ol flthd, pdbx= 7]
HQl FHES E3bsial
o]tk pdbx= HbE A FE7F "

pdbx ARERS dolrr] #fste], pi @S AMNEE Us ZERIHES
A = ARG SR

=

+1 PROGRAM pi_cal

+2 INCLUDE 'mpif.h'

+3 INTEGER ierr,nprocs,myrank,tag
+4  INTEGER status(MPI_STATUS_SIZE)
+5 INTEGER in_circle, tpoints

+6 REAL pi,seed,x,y,r,recv

+7

+8 tpoints = 1000000000




+9

+10 CALL MPI_INIT(Cierr)

+11 CALL MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)
+12 CALL MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
+13

+14 incircle = 0

+15 seed = 0.5

+16 CALL SRAND(seed * myrank)

+17

+18 do j = myrank + 1, tpoints, nprocs

+19 x = RANDO) - 0.5

+20 y = RANDO) - 0.5

+21 r = SQRT(x*x + y*y)

+22 if(r<0.5) then

123 in_circle = in_circle + 1
+24 endif

+25 enddo

+26

+27 pi= 4.0 * in_circle/tpoints

+28

+29 IF(myrank /= 0) THEN

+30 CALL MPI_SEND(pi,1,MPI_REAL,0,1,MPI_COMM_WORLD,ierr)
+31 ENDIF

+32

+33 if(myrank == 0) then

+34 do j = 1, nprocs-1

+35 call MPI_RECV(recv,1,MPI_REAL,j,1,MPI_COMM_WORLD,status,ierr)
+36 pi=pitrecv

+37 enddo

+38 print *, 'pi = ', pi

+39 endif

+40 call MPI_FINALIZE(ierr)

+41 end

1

N
ofs
rlr

5.2.1 Normal Mode
normal EIZo|Al pdbxE AlZEhe W2 ®WEH 2ol SPMD(Single
T

Program Multiple Data) E@o|tfk Hi= MPMD(Multiple Program Multiple
Data) Edojife] ulebd 1 o] Gzttt SPMD RdoM = 3o
Zzaol wElA e 7t mtox APHH, WP R M=

m_h

L

Iy




°
E I
oY,
rul

o}, P ool WA pdbxE AIAFEE $
gE]del ZHAPES load doF Fh. pdbxE AHARY AUA=R
Halx] FUTHH V|EHom AA tHEP oA Z2aE A Hr.

pdbx [program [program_optionsl] [poe options] [-c command file]
[-d nesting depth) (-1 directory | -1 directory]...] [-F] [=x]

e/

W2 pdbxE AlFSte WHo|th. pdbxE AlFHE Program <
At Al HH, ofje] wWAAE HoFH  FHEH 7Y »Eo
sz 23] load FT}.

[consult@nobela ex]$ pdbx exam
pdbx Version 3, Release 2 —— May 5 2004 14:06:57

0:reading symbolic information ...

0:[1] stopped in pi_cal at line 8 ($t1)

0: 8 tpoints = 1000000000
0031-504 Partition loaded ...

pdbx(all)

o] WAIA7} WAL T Fell pdbx ZFZETZF AlF
]

attach == pdbxE HL38E e L3 ).

pdbx —a poe process id |limited poe options] [-c command file]l [—d
nesting depthl [-1 directory [ -1 directory]...] [-F] [—x]




et A ZEA20 ANFE AZTE 5 9L, o]& Fa MP_PROCS
Has FaR @ 4 oAk, T chostfile Z#2E AME3HY] host
list 98] o]F& SHEA AR %= Avk. o]2]gk poe Wl thgh
= U9 B2 AMWE [BN Parallel Environment for AIX: Operation and Use,
Volume 1, Using the Parallel Operating Environment. Appendix B.
page. 1315 Z+zZ3tH =},
Tl ML poe TS 37] 9JEiA PATH &
pdbx= @A w2 F= ks

z =
a-=
A= Fhe] £ Addd =S gAlE)

5.2.2 Attach Mode
pdbxE @A AdgEm e Wy Tz giE] UWAS TtsaEE

=
Sk attach modeE A|F3til ATk, o] FEE dWHoR M=
7to

xZg o] IAAY, A Ajre] o A= T2 ol tiWIio] A&
Hr}. attach REZ AFE3stE pdbxeE Al AdFQ £ Zzaas

TRoHA il AdEHE AHelA ntE "WA R ARRE = ).
HE &8 ZRIHS poedl 93] #He] HE= FEA oA AY HE=R
attach modegs AF&3}7] 9alA], poe’t A ¥+ ZZAM 2~ IDE Yolof
gt ofEjet ol ps WHEOE o83 ZTEAX IDE gl 1 1D
st ZaAlzd dis) oA Ades FAE F Ao, = poe’t
AT = PID(SI7| A=, 2629880)5 3HQlstal pdbxE attach REER
APtz S VERA Blo|t).

[consult@nobela ex]$ ps —ef |grep poe

consult 2629880 6512800 0 16:28:07 pts/157 0:00 poe
consult 3981514 6512800 1 16:28:36 pts/157 0:00 grep poe
[consult@nobela ex]$ pdbx —a 2629880

attach RER pdx® Azl H@, A8 5 Qe FY fsE7)



¥A=Y AFEEE #lold B2 PAGER -7 4o

=
=
T Ao VEAHOE pg e = AA O] HY

o8} A
pdoxs W 4oz FHH B2 WEd PAES wlFn ALe,
shubel 2t} 2glel A2k W, poedl O3 AHE PARAL de oA

pdbxi= olgid ARE HoE F A "Ho. pdbxol FHEE] 93
g aEo] HEXFHS MAEstAl =W, attach Aol AlZEW | ojuj=
o] FI7hY AAE g 471 Qlvh. detach HHEHS
offle H=AE Aw A tE HaAs Fehe

rl

A Ol 7}%5}3}.

pdbxi= AElE E|2Fo] attachE Al HH, olgA AEH HAAE
A& HEFal pdbxe] Ao]E WA "k A poe S EIETZaWE <o
e HaaES AEsiA ddo] =w, pdbxe= D poe §8& ZEIIFO

B MEE o]&3lo], attach Hode 2= RS FASHA .

5.2.2.1 Attach screen
olg= attach mode® pdbxE Adst= AHH o2 Fo yeElUYE pdbx
attach screen® 253 UERA AHolt},

[consult@nobela ex]$ ps —ef |grep poe

consult 2629880 6512800 0 16:28:07 pts/157 0:00 poe
consult 3981514 6512800 1 16:28:36 pts/157 0:00 grep poe
[consult@nobela ex]$ pdbx -a 26298830

pdbx Version 3, Release 2 —— May 5 2004 14:06:57

To begin debugging in attach mode, select a task or tasks to attach.

Task IP Addr Node PID Program
0 150.183.7.102 nobelb 1097874 exam
1 150.183.7.102 nobelb 2343022 exam
2 150.183.7.102 nobelb 1638406 exam
3 150.183.7.102 nobelb 2048068 exam

At the pdbx prompt enter the "attach" command followed by a
list of tasks or "all". (ex. "attach 2 4 5-7" or "attach all")
You may also type "help" for more information or "quit" to exit




the debugger without attaching.

pdbx (none)

pdbx attach screens> Ej2=9] g 2E} 7} glaT9 HHE HAS,
® Task - B9 HE
® [P - HixFe} ofEgAlolde] AdAyHI e == ofoly
T
(&A= nobelbe] 27 AlGANA 4709] cpus AHE3FATH)
Node - BjZ==18} ofZgjAlo] o] AaAH AL = =9 o] F
PID - Z} =E5oA Aagss Z2A2 1D

Program - 7} TofA A Q&= T2 o] F

attach RE= i7]§]— % /g-]q]oﬂ/\iy E]—% 1"—; 7]—%] Ué%‘-% A}%é}oﬂ

T2aRs U Ze2 A4d 5 Qo

attach all
OR
attach task /ist

pdbx H#Ho] Fo|Ex attach RE=o|A Ado] 7}53 ASo] 7] wfEd
o] HA| g2 AHolA AdS s w dgrt EAsr| = g

attach EZolA EBj2=3E load 3HA FATIZHE help WHoL}h quit
HHE52 AFEE 4 gt} attach EE=2 B39 load7t HA &
BEiolA el quit BHES S&ZEIAHY s HFEA & 5 s dEHUt
ol pdbxE WA U717] 91§ H = ot}

5.2.2.2 & AR FAE

attach == -g FAS AHgstA 2 A9 Ho] Assts=
ANE WAL s,q—sﬂzﬂ Abgo] FEe. dAuk, olwl AL

ol 71 glrt.

st

=
= BHE

a-a
il



PRI R - 5 HAsE $40 08 A ARESte] AHukdHa
A= ZEE Aol Zhestt. AR, HAstE A== UHAE o
wAE AN F Y. dE 59, ﬂﬁﬁ}% AEE #Rle] MEE
mapping 8}7] wiol -7} &zt ah= #hele) Wmel vE 4

5.2.2.3 3 #&<(command line) Argument

attach R=2 TS & wf AMEE 5= gl WE 2! argument 7F 3
attach RE=& AZS 8 o AL £ gl @ argument
AREatAl B W, pdbxe ol WAIAIE W7 AR E A ek AREE S
= argumentE2E FRIFZ A 0]%, argument©l] td AA  pdbx
SEJA Aol Fo] A}, o= pdbx7} poed] T EA~ IDE AFESHAL QAL
AA Ay QojA FEEZEIHA g HARE /R SHA &7

ol th.

5.3 B}E]A load 3}7]

AHEAZE pdbxE AREE] WY o fwAe Fsted, A
FE S load 3ok g}, normal EEe|A pdbxE AlZHe W) ZR 19
olFa "AlsHYH, oln HHE]Fe] Zh BlAHE load ® AEIZE HH
Rbef A dgkvhd, load W& ARESEO] load dtolof ghvh. IHE]A
A= pdbx ol o] e HjAAES EEET. ol dEA
B~ g2 pdbx7F hostlist LS ZFALY A ujy Ao
HETor ofFojxtt. FHE|HA Bj==9] 4= pdbx WHol P o
-procs =& 1A PAE AU MP_PROCS 37 W42 A A Hr).

ob#l pdbx WHEol= EE EjzFo] ZEIe] load 7] el AR
7Fs 3 ool

® alias

® group



® help
® Joad
® quit
® source
® tasks
® unalias
53 load
Sl A M load 3}7] 283t 9E]A load 37|
CHECK
He o] ofep Zo] Hof drid, | SET
R2E  ®g237F load H A= | dA TE]Mde]  09lA 477}%1 57119
L = Hag2  FA0] Qoi A3, HE2Z
0ol o] =213 o|5 L programl®]™
pdbx(all) B2 104 471%] Eil"ﬁgl ol
programZ2}3l 714 S i
e} ol all® A Aol  HXA
Ui, ofe} o] AL 3o | ENTER
RE HAIE load & F Yrt. on 0
ENTER
ENTER load programl
on all ENTER
ENTER group add groupa 1-4
load programlprogram_option] ENTER
ol9} o]l WA T2 IEAM on groupa
ole] wE gz load o7 ENTER
“Partition  loaded.. <} —% load program2

) B e e O

5.3.1 Z dest
tasks EOE ©]
AT, tasks W#H FHol
Ho, IP T4, olF Fo| A0,

ol#= tasks ¢ tasks long H#

%A

g3 e w




[consult@nobela ex]$ pdbx exam —procs 4
pdbx Version 3, Release 2 —— May 5 2004 14:06:57

‘reading symbolic information ...

‘reading symbolic information ...

‘reading symbolic information ...

‘reading symbolic information ...

:[1] stopped in pi_cal at line 8 ($t1)

8 tpoints = 1000000000

:[1] stopped in pi_cal at line 8 ($t1)

8 tpoints = 1000000000

:[1] stopped in pi_cal at line 8 ($t1)

8 tpoints = 1000000000

:[1] stopped in pi_cal at line 8 ($t1)
3¢ 8 tpoints = 1000000000

0031-504 Partition loaded ...

W OO H O WH DN

pdbx(all) tasks
0:D0  1:D 2D 3:D

pdbx(all) tasks long

0:Debug ready nobelb 150.183.7.102 =1l

1:Debug ready nobelb 150.183.7.102 =1l

2:Debug ready nobelb 150.183.7.102 =1l

3:Debug ready nobelb 150.183.7.102 =1l
pdbx(all)

5.3.2 1§ AA3T}H

group HWHEE Fste] Bl=a dR7F 23
dom olgA FAH 1Fol &g gz
Abg-st 4= Qlt}. task 0, task 1, tas
71438tAb. on HHE AFEEte] aF R o HAaatsd i WHIAS

= A=
AR 4 3l

sr
ki
-
o,
(i,
>~
fu
Ho
.
5
23
IS
Ll

on groupa



91e] W&ol o3 pdbxt task 0, task 1, task 201 disl WHIAES

group H#E ] E TE AEHE HaAant o5& Folgte slojt. d&
5o, AWl master/worker EZE 1A | task 02 master B~ RA,
worker B2~ 55 A|o)3tA =], 7|4 task Ot =2 FAE master
T A, o&e AHE AA task 00 WHIEE

on master
AL on 0% o eurh SdStARE, ARl Al HTE o] gl
group BHAE o] &3l b 22 B AYS T 5
o 2 1FL AHIAY EAs: 1Fd Hxas Y 5

o]
PR

o B IFS AL, EAGE aFA HAAE AT

4»

o]
PR

B 2550 o]

5.3.2.1 1§ o|E¢ £
79 olge 32&EAHET} Zojol slar dywlow AlZEH, AE
Fsksk 4= gt}

5.3.2.2 |23 Y AEQ EH
e HYE AAs7] A, A3 #9 Ham WIE F2(0)
TE g4 FEE ggeg. AEAC) gaas A



7o) 1F olF

EL ZERow TR

3

“

mlm

HS

all®} none 18

IE:]
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attached+

depel 1% oFoltt.

o] AL pdbhxoll oA AFE W, group add F=E group delete WHO| =

AFgE £ QY. a8y 1F alld attached® group change WHES

A8l o8 WAY % itk

5.3.2.3 B3 I2F9 F7}

AMzg B2IZ FASAL oul AAHe] gt Hxde] A

B2 78] e growp WHe] add &AL Abgalol F,

AHgH e obdel 2,

group add group name task Ilist

A7 group_name®] °lm Al Sdvkd, pdbx= A" Lol

2 s F7bskAl W™, group_name ©] A H AA &k, pdbxe

Mz 25S B8 "ot

5.4
groupa L& _
gaa 2e] B " o EAEHE wAA
task 6 group add groupa 6 1 task was added to group
"groupa".

tasks 6, 8, and 10 | group add groupa 6 8| 3 tasks were added to group
10 "groupa".

task 6 through 10 group add groupa | 5 tasks were added to group
6:10 "groupa".

task 6 through 10 group add groupa 6-| 5 tasks were added to group
10 "groupa".




5.3.2.4. 23 OF o2 REH EHA23 A$7]
Hxaa JFo=24HEH "H2aEs A97] YalAE group WH F delete
S-S AFES)

group delete group name [task list]

55

groupa

a5

BA3

2HA 8171

task 6 group delete groupa 6 | Task: 6 was successfully deleted
from group "groupa".
task 6, 8, group delete groupa 6 | Task: 6 was successfully
and 10 8 10 deleted from group "groupa".
Task: 8 was successfully
deleted from group "groupa".
Task: 10 was successfully
deleted from group "groupa".
tasks 6 group delete groupa Task: 6 was successfully
through 10 6:10 deleted from group "groupa".
Task: 7 was successfully
deleted from group "groupa".
Task: 8 was successfully
deleted from group "groupa".
Task: 9 was successfully
deleted from group "groupa".
Task: 10 was successfully
deleted from group "groupa".
tasks 6 group delete groupa Task: 6 was successfully
through 8 6-8 deleted from group "groupa".
Task: 7 was successfully
deleted from group "groupa".
Task: 8 was successfully
deleted from group "groupa".
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group delete groupa
oju | pdbxi= gruopa “1ES AHAISHA ® ).

F9) Abd Ao FEo] glE all == attached ZES X2 F (.

5.3.2.5. Bl&3 OF o] W73
Aolxlo] = BT I59 olES WA $siA+= groupel change
S AFEstd dd).

group change ol/d group _name new_group_name

g Eo HlAa aF9 oS growpl & BRI T groupa®
WA} A, pdbx AWME TEXE] tp&y o] st}

pdbx(all) group add groupl 1:3
0029-2040 3 tasks were added to group "groupl".

pdbx(all) group change groupl groupa
0029-2045 Group "groupl" has been renamed to "groupa'.

5.3.2.6. 23 1F &¥3l7]
g 259 g2EE 7] YeiA group HHEEY list 4 AFE3HA

i},

group list [group_namel

g ol FAE = WAA



group list

pdbx(0) group list
allTasks 0:R 1:D 2:D 3:U 4:U 5:D
6:D

7:D 8:D 9:D 10:D 11:D
evenTasks 0:R 2:D 4:1 6:D 8:D 10:R
oddTasks 1:D 3:U 5:D 7:D 9:D 11:R
master 0:R
workers 1:D 2:D 3:U 4:U 5:D 6:D
7:D

8:D 9:D 10:R 11:R

Bl W3l shte] wolzl XA H )

ot Hol=2 YR At
5.6
E A 2 H I
N not loaded | ¥Z El2=37} load HA] &2 AHH)
S starting 97 g2art AdEa Q= AFE
D debug ready | YW1 W&ol o Aol HFi HHE tir]st=
&H
R running AA B 2=a7k Alejear i, ZraHe] APl
A= A
X exited AA =7k o] SuE dH
U unhooked LA "22327} pdbx 9] Aol A WA 2 AE]
E error A Bz AHE & F e A
5.3.2.7. AE. 3§ AA3}V]

pdbx A<

S e I R
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pdbx(all)

@ 317 (command context)< RE B|AAR



B2 % v shue] sz s gESds A5yl s on
BEe ARgEA "u. =F gE o] load H7] A A EHIAAS
S

=
AAE7] el E on HHREES AHEE ¢ du. WEe el AAEd OF

B~ E0] sl pdbx: context sensitive
on {group name |task id }
0%-E] 47bA] |l 70| task@ o] FoiA gl WHZR RS tu At

st A4 WEHIAS task 12 AAE7] 8] v o] xHE

o},

(i

on 1l

pdbx H# TEIEE dA WHIA A2 dA oA thg o]
xdE}

pdbx (1)

AA Bzl de HEg@de AAsh] A VI ez HosH Sl

rr

pdbx I EXEO|X  on context_namel Z HHEIH DAL vzl g o
S 7 Ao x3tE "3 F Aolx Fyr}F “running”
A

=
deebd 2E B3 “debug ready”  AERIZE 2 wizhA] pdbx
=



o]% o] &@ AolE suA & w on WalolE Thed Lol Ag ¥

ATt

M1 o
il

< o

on {group name |task id } [subcommand]

s

task 158 37MA groupa= 17°] A E o] kil 7FAHSEAE. oluf task
3] 20A  gelo]l HEo|aAFAEE FAEtaLA drpH Aukx o
oS3 o] &},

pdbx(all) on groupa
pdbx(groupa) on 3
pdbx(3) stop at 20
3:[0] stop at "pi.f":20
pdbx(3) on groupa

pdbx(groupa)
o)A S o} o] FhastA Agst 4= ).

pdbx(groupa) on 3 stop at 20
3:[0] stop at "pi.f":20
pdbx(groupa)

shte] BjlazmEte Ad Aol

dbx9} 7o), pdbx: AF ZTRIME Aojstu RHUEE 7] A

BHYola¥AQES Eo|ANEE AHA3TL, Ho|a¥AELE AHAAH




HEA sk, L A Mo Zrad FEHE AT

T U FolEE szgd oldA Aol HHE Hol
ZeaRe] Aol iyt ARE FHs Frh. A" BHolaxIES
Eo]AYEE oWlEZ )

pdbxoll Al Bo]AFCES EFOAEAEES Algdle AL dbxolA

5.4.1 A3 T2 A o]d}7]

5.4.1.1 B o|aXJE HAs}7)

stop M#EHE A FAY RE Ao HYOAZAEES HASIE=

Zolth., RE A3l ARE HYo|AXEQE =S uw, Ao
Zr, olu] pdbx ¥ dbx WHO] S AlRdte] T2
[e]

™
=
T Atk BEo]AXRIEE Zh HaAvid dEA AAE s gl

stop if <conditiom>

stop at<source_line_number> [if <condition>]

stop in <procedure> [if <condition>]

stop <variable> [if <condition>]

stop <variable> at <source_line number> [if <condition>]

stop <variable> in <procedure> [if <condition>]

stop if <conditiom>: conditiond] FAL WEA|Z uw Adfo] HEFH
A=

stop at <source_line number>= Z~Z~2}Qlo] HH 0| XN Eo] =E uj
Aol HEFA ¥+= oo},

stop in <procedure>= ZTEAA (TS, MHFE) WEH & A



7Vedk AxElele =Esh u T2 ao] S HEA S WEojoltt
stop <variable> WHL W7l MgE u HAES HEFA ). o] RS

AR Bol Aw|sit). 71 estu source line B procedure 9179}

2ol AEHES A mrk G857 AT 5 ek,

9 FHE Agsle] oAl ZRadel gl 200 HEPo|AIIEE
sk, gt go] .

stop at 20

o] wj, pdbx:x Ho|aXAEE

WA Ao = AFEAZF AAsE Heo] A xEQ

AR B, gRolol i s So] EdEH.
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rot
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3:[0] stop at "pi.f":20

dde 7HE Ae pdxE Iu BEIEY Lzl
HeelaxESs AAd 4 glem, ofdet #E mAAE
Sk

ERROR: 0029-2081 Cannot set breakpoint or tracepoint event in

different source files.
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® stop HoUF Td 2aRdEs A= HAAl
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AbgEE WS o]l5L  fully-qualified HojoF  dcH(fully-

qualified X&ol] disiA= ofdle oE Hx). olEA fully-

qualified @S APE3te offE AR vE vHl2=IdA e
= Ae T W7l wiEelth

dE 5o, F /M9 ®j~A(task 03} task 1)= AYPFH= 23

22 SPD Z=E HA(myfile.c). task 02 funclS A 3Psla

task 12 func2E Ad3tthar 7143k},

itt;

func2()
{

1

2

3

4

5 )
6

7

8 int i;
9

1++;
which 1

0:@myfile.i (from line 1 of previous example)

1:@myfile.func2.i (from line 8 of previous example)



7t geast AR e asekele WEE stop BHL 7}
Bszo] e M the nee]a

stop if (i =25)

all:[0] stop if (i ==5)

84 task 09 W i A9 (@myfile. i)l ¥HA task 19
= func2ol A AAw AIWHG5(@myfile.func2.i) o|t}. o] A%
D}%ﬂr Zol wWg AL fully-qualifiedstAl  dFo=M

Bo]|A¥QE HAo] B do] gl o} 3},
stop if ( @myfile.i== 5)

ojm] F¥ = o|HlE HA FHE= v gt
all:[0] stop if (@myfile.i == 5)

3. stop #Eol W F u A RS Ldolrr] A= dbx
Weolo) AgMol ATE okl EAE Fzed @,
AIX 5L Version 5.1 Commands Reference Volume 2. page. 32

5.4.1.2 B3 Fa37

halt &S AHE&aiA dA HE8d0lM g5 = & Haas
Tad = 3n. ol F AW wHxaso] of" A o =Tkt
Fglol pdbxv= SEZEIFHA BiF AE & F A Ak oA

dbxoll A A% &= <control-c>9] &3¢} U3},



Bazo= s A, A4 44" B84 FashA A

5.4.1.3 Ego]A XQAE AHA3} 7]
trace WEol= AA WHIA EE HEIdA EfoliIIEE
AAggitt, oW HlA2A7F Efo|A¥RIEY =gd uw, pdbxE 1

Bjazpel] v Zzage] el teid JrE S

trace [in <procedure>] [if <condition>]

trace <source_line number> [if <condition>]

trace <procedure> [in <procedure>] [if <condition>]
trace <variable> [in <procedure>] [if <condition>]

trace <expressiom> at <source_line number> [if <condition>]

arguments §1o] AFREE tracex= TR o] AHA Ao 3l trace

AHE FAISH Hrt.

trace <source_line_number>w “273% Zz~eRlel]l == winlth trace

ARE FA S

trace [in <procedure>]E ZEXNA (&, ABFE) Yo A& 23

7hssh Azgle] =2d uf trace JHE EAIST}.

<variable> argumentst W57} WAE wf trace AHEE FAIST}. o]

wale] AR AZEE Wol AMEtt. JbsstuW source line B

procedure arguments®} o] AlgE o ZH Bl 834 AFEEH & 9t}

trace WHol= AGE ZEAA, T, hagdl, 2, BT EE
%!

’ = AL
Z79 tigk tracing ARE FHsI=E St A WHI



Bzl A 279 A 2kQle] Wia= pio]l Wik Edlolx ¥R1E 42 va3t
ol gt

trace p/ at 27

all:[1] trace pi at “pi.f” :27

o] HWIAAE E#O|AEJEY IF allere] Ejxzd AAEar, o

EYo]AF2E 3t ojHE [DE 1HAS veR L gt}

9]

1. #A ¥E3A &3 g2aEs F Aok syt AR vE ax
dd& e AS pdxE WHEIAES] el
Efo]~¥ES HAAT F glow, ofger e HAAE
9 gt

ERROR: 0029-2081 Cannot set breakpoint or tracepoint event in

different source files.

® trace WHo TY AATHAES THAE= H &I
AEH =S A4 HHEAES wAg

o file WHAE A&3t] 79 EE WHECY Y
2w S 2A AA g



3. trace WHEo ol tigt & O AAMS HHE= ALY O Version 5.1
Commands Reference Volume? page. 41 2] dbx W#o] Al-& HE L&

Aze

5.4.1.4 pdbx o|HIE #|$-7]

delete WH2 HyoladxlEY Efo]lx IIER FE3 oHIEE
A9-= FE@ololth. AHF3 29 oWlE HeE JYste] oflES] WIS
AAstaL,  FEC)oly AR EHEAIY. AAEAQL oWMEE
A E7] fA ol E 3

| Ho = By o|axQEY Efols xRIES} sty A3ts|o] Q).
o] M3 = stopd} trace WEolo] 23] oMIEV AAHE uw &7 Hr}.
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pdbx(all) status
all:[0] trace pi at "pi.f":27
all:[1] stop r at "pi.f":20

Aol sk o] A1A
sk,

e oMES

A9 & w et ol sef

on all
delete 0,1

EEE
on all
delete *

-
BEE

delete all

AA WHEHEF o pdbx oHIE FYrE=
B2 a5 e2=F9
OJHIEE H7| ¢35

status

o 3
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pdbx(all) group add evenTasks 1 357 9

0029-2040 5 tasks were added to group "evenTasks".

pdbx(all) group add oddTasks 0 2 4 6 8

0029-2040 5 tasks were added to group "oddTasks".
pdbx(all) stop at 27

all:[0] stop at "pi.f":27

pdbx(all) status all

all:[0] stop at "pi.f":27

pdbx(all) on evenTasks




pdbx(evenTasks) stop at 21
evenTasks:[0] stop at "pi.f":21
pdbx(evenTasks) on oddTasks
pdbx(oddTasks) stop at 25
oddTasks: [0] stop at "pi.f":25
pdbx(oddTasks) on all

pdbx(all) status
all:[0] stop at "pi.f":27

pdbx(all) status all

all:[0] stop at "pi.f":27
evenTasks:[0] stop at "pi.f":21
oddTasks: [0] stop at "pi.f":25

context sensitive 3FEZE

R
A HEgEd ol gl tiE oJWE ARE YEhA &=

5.4.2 X213 dlo]g F9l

dolHE =38t 1 g& E¥3k7] A7 where, print,

va bt
e oAl 2249 FoNe] EEe dlAolt,

“all”

KeR

=

% A5

(e e [e)
S = 7§T

o}

list ™ol

+1 program parallel_2D_FDM_column
+2 include 'mpif.h'

+3 parameter (m=6, n=9)

+4 dimension a(m,n), b(m,n)

+5 integer istatus(MPI_STATUS_SIZE)
+6 call MPI_INIT(ierr)

+7 call MPI_COMM_SIZE(MPI_COMM_WORLD,nprocs,ierr)

+8 call MPI_COMM_RANK(MPI_COMM_WORLD,myrank,ierr)
+9 call para_range(1l,n,nprocs,myrank,jsta, jend)
+10 jsta2 = jsta; jendl = jend

+11 if(myrank == 0) jsta2 = 2

+12 if(myrank == nprocs -1) jendl = n-1

+13 inext = myrank + 1

+14 iprev = myrank — 1




+15 if(myrank == nprocs-1) inext = MPI_PROC_NULL
+16 if(myrank == 0) iprev = MPI_PROC_NULL

+17 do j = jsta, jend

+18 do i=1,m

+19 a(i,j) =1 + 10.0 * j

+20 enddo

+21 enddo

+22 call
MPI_ISEND(a(1, jend),m,MPI_REAL, inext,1,MPI_COMM_WORLD, isendl,ierr)

+23 call MPI_ISEND(a(1,jend),m,MPI_REAL, inext,1,
MPI_COMM_WORLD, isend2,ierr)

+24 call MPI_IRECV(a(1,jsta-1),m,MPI_REAL,iprev,1,
MPI_COMM_WORLD, irecvl,ierr)

+25 call MPI_IRECV(a(1,jsta+l),m,MPI_REAL, iprev,1,

MPI_COMM_WORLD, irecv2,ierr)
+26 call MPI_WAIT(isendl,istatus,ierr)
+27 call MPI_WAIT(isend2,istatus,ierr)
+28 call MPI_WAIT(irecvl,istatus,ierr)
+29 call MPI_WAIT(irecv2,istatus,ierr)
+30 do j = jsta2 , jendl
+31 doi=2,m1

+32 b(i,j) = a(i-1,j) + a(i,j-1) + a(i,j+1) + a(i+l,j)
+33 enddo

+34 enddo

+35 call MPI_FINALIZE(ierr)

+36 end

5.4.2.1 =21
print & A&H
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FefoF 2ot
print expression::-.

print procedure ([parameters])
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® expression® = A A

procedure® AA® ZZAAES Adgsla 1 ZZAA ¥
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EEREERE FREES



g a0l AdH EFQ]S Lolry] 918 whatis WH S AFES)

pdbx(all) whatis a
0: real*4 a(6,9)
1: real=4 a(6,9)

Fortran 2ol 4] 23b9 A5 wjde] A&ES 5] s et
el g,

FAstn T2

tio

ER T



pdbx(all) stop at 30
all:[0] stop at "p2fdm.f":30

pdbx(all) cont

0:[6] stopped in parallel_2d_fdm column at line 30 in file "p2fdm.f"
($t1)

0: 30 do j = jsta2 , jendl

3:[6] stopped in parallel_2d_fdm_column at line 30 in file "p2fdm.f"
($t1)

3: 30 do j = jsta2 , jendl

2:[6] stopped in parallel_2d_fdm_column at line 30 in file "p2fdm.f"
($t1)

2. 30 do j = jsta2 , jendl

1:[6] stopped in parallel_2d_fdm_column at line 30 in file "p2fdm.f"
($t1)

1: 30 do j = jsta2 , jendl
pdbx(all) print a

0:(1,1) 11.0

0:(2,1) 12.0

0:(3,1) 13.0

0:(4,1) 14.0

0:(5,1) 15.0

0:(6,1) 16.0

0:(1,2) 21.0

0:(2,2) 22.0

0:(3,2) 23.0

0:(4,2) 24.0

0:(5,2) 25.0

0:(6,2) 26.0

0:(1,3) 31.0

0:(2,3) 32.0

0:(3,3) 33.0

0:(4,3) 34.0

0:(5,3) 35.0

0:(6,3) 36.0

0:(1,4) 0.0

W ao] Ao it I #he o Zol &9 gt




pdbx(all) on 1

pdbx(1) print a(l..2,2..3)

1:(1,2) = 0.654995859

1:(2,2) = 0.00018432668

1:(1,3) = 31.0

1:(2,3) = 32.0

1:
5.4.2.2 T2 Ax ZH3)
list HHS Axaude] AHE s =Hsr] Y3t g ool
durd oz F 7kx o g FHE #He AAHE,

® procedure IEHHIEE AFESte] TRAIAE XA, olw] AAH

ZEAA AR R ekl eARE 22 welo] Fee,

® sourceline-expression HEUEHE  ALESle] A|ZI E9
e}l S WA sourcel ine-expression + i - FAS £9
deE ol8s =49 ddS AAIH. = f= A 2
NEs Uehly] 98 Abgse, ee @A gale] oo geg

U7 918 A,

list Wael ALg Bde oedt 2

list [ procedure | sourceline—expression[, sourceline-expression]]

A3

tio

§) on <task> listZ AF8AY ordered ¥ %% JA

o] Halrh,

5.4.3 7€} H&
pdbxoll A A Qi ofelel #e Fr4He B 7pH s5e] e




help
dhelp

alias

source

5.4.3.1 pdbx HH 9 =5 A3P3}7]
help WH WS AL83F - pdbxol| Al AL 7153 WHo]E 2% &3},
pdbxoll Al AFE 7}sdk WHo] Z}Zbe] thdk A AwE duxp g

53 o] s},
help [subject]
5.4.3.2 dbx HH9 =T A3

dhelp B® 2 dbx WHolE HolEr. zhzhe] Wiolo] g F9 AAIS

7}
ARE AsiAe tedt 2ol id HEolE AR Yol 7 "

N

dhelp [dbx—command|
F9]) o] WHL dbx helpE FE3ImE AFE3l7] Ao wl=A] THE] Ao
load o glojoF v}, gk El2==7F “debug ready” JEIZF H o]

slofo Welo] Abg 7hsait.

5.4.3.3 alias A&3}7]

alias 32 ofelet 2o F4g At

alias [alias _name [alias stringl]

rieh

o
[H

master/worker ¥ I1E°] W3 H&HIH 2ol Agu= Eol



W5l E ™ on master / on worker 9+ S A F&|of gk, oju] o]
WS aliasE AH&std HeE st

58 task 02 master® task 1~32 worker® IH5AAS 3 5 alias
71e & AHES doth.

pdbx(all) group add master 0

0029-2039 One task was added to group "master".
pdbx(all) group add worker 1:3

0029-2040 3 tasks were added to group "worker".
pdbx(all) alias mas on master

pdbx(all) alias wor on worker

pdbx(all) mas

pdbx(master)

nlz 7R 2 on workers thAl worE AFEE 4= At}

AAQE alias’] s 2HAISE 7152 unalias ©]t}.

unalias mas

alias WHETS FdsHA = °]  pdbxel A

pdbx(all) alias

t where
status

st stop

step
registers
quit
print
next

map

list

Gng

— 8 B T a X »w




h help

d delete

c cont

mas on master
wor on workers
th thread

mu mutex

cv condition
attr attribute

active tasks
threads thread

5.4.3.4 Command FileZ25 8 H#o] ¢17)
source WS A A4H FAdZHE Ao WH(command) S ¢lo] EY

NEE 3t 7 AFstrt.
source command_flie

command_fileS WrEA] & o] $x]3oF 3 pdbxoll A AFEE 4
HEoly FAEo]l glojob drt. o] 7HA| alias WHo] A
W3 (command file) myalias® source WHS o]&3 v&3

o] 59 4 et

source myalias

F9)

1. ¢ EHa2E AFEste] pdox7F AlFHE of HEHIGAS 9o
Sol=E & £ UYy. EE pdbxinit Hdeo] HHES
Holwmo2ZM pdbx7t AlZkE o 7]EAoR HAHES I F
AT}

2. SIDINS w}do 23" 4= g},




5.4.4 HYF=
normal EX=9 A9 quit WHE AFEs], pdbx A F AA
A he = At attach BREY A9 quit Al detachs AF8-3H
#}. attach R=Y 45 F4T A2 detach® &S AH&sHdH A3 &<
FEE AL Aol H pdbxoll AR WA YRt quit HHEHS AE-S)
pdbxell Al Wik vom FAl] A Fl ZEAA7MA FRI7E Hnt

Aol

>~
Fo

ol

2 e

rr
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6. Fortran®} C7} =3

Fortran¥} C/C++Z 2oz FHEL @ Iz gdlo)x o] ALg" S
ATk, IBM9] x1f I A|2~ElS +
Aelgo 2z ANdy A5 wry A AL S

Fortran® C/C++ FHES #Zo] AR&st= 4
MBRFEOR HAady= HolEEe] Heoly effoltt. ot el Fortrandt
C/CHol A A& tgs e voly adEd oL A71E Asiint.

6.1 C
Fortran C 7]
(ble) E)
REAL ,REAL*4 ,REAL(KIND=4) float 4
REAL#8, REAL(KIND=8),DOUBLE
PRECISTON double, long double 8
long double (with -
REAL*16, REAL(KIND=16) qlongdouble or - 16
qldb1128)
INTEGER, INTEGER*4, int. lone int 4
INTEGER(KIND=4) L one
INTEGER#8, INTEGER(KIND=8) long long int 8
INTEGER*2 short int 2
COMPLEX, COMPLEXx4 structure of two floats 8
COMPLEX+8 structure of two 16
doubles




structure of two long

doubles 32

DOUBLE COMPLEX, COMPLEX*16

CHARACTER ofef & Far.

6.1 FortrandlA] C 38 3=

Fortran®} Co dl-¢=& dlold Bty &H= (9 AMBEFR oF
SEAR AYEE AW 719dsd FortranolA ¢ FEHE &= AL
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HA AgEn. vgol bR o7k 3l

C F¥(calc_dist)e 3=3}= Fortran X213

'FILENAME: f_main.f

PROGRAM f_calls_c
IMPLICIT NONE

REAL :: a_x, a_y, b_x, b_y
EXTERNAL calc_dist

=0.0; ay = 0.0
3.0; by = 4.0

o
>
1l

CALL calc_dist(a_x, a_y, b_x, b_y)

END PROGRAM f_calls_c

A9 FortranT 21 (f_main.f)o] &3 C T



/* FILENAME: calc_c.c */
#include <math.h>
void calc_dist(float *x1, float *yl, float *x2, float *y2)

{
float dxsq, dysq, distance;

dxsq = (xx2-#x1)*(*x2-*x1);
dysq = (#y2-xyl)=*(*y2-xyl);

distance = sqrt( dxsq + dysq );

printf("The distance between the points is %f ¥n", distance);

o] Qe F meo] P 29

$ cc —c calc_c.c
$ x1f90 -0 f_calls_c f_main.f calc_c.o

«% f calls_c === End of Compilation 1 ===
1501-510 Compilation successful for file f_main.f.
$ f_calls_c

The distance between the points is  5.00000e+00
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/% FILENAME: c_main.c */
extern void calc_dist(float*, float*, float*, float*);

void main()

{
float a_x, a_y, b_x, b_y;
ax = 0.0; a_y = 0.0;
b_x = 3.0; b_y = 4.0;
calc_dist(&a_x, &a_y, &b_x, &b_y);
¥

Ao ¢ TR (c_main.c)ol A ZZ3}+= Fortran

u
Ry

! FILENAME: calc_f.f
!

SUBROUTINE calc_dist(x1,yl,x2,y2)
IMPLICIT NONE
REAL :: x1,y1,x2,y2
REAL :: distance

distance = SQRT( (x2-x1)#**2 + (y2-yl)**2 )
PRINT *, ‘The distance between the points is , distance

END SUBROUTINE calc_dist

ol gl F == Audn 29

¢ x1£f90 —c calc_f.f

«# calc_dist === End of Compilation 1 ===
1501-510 Compilation successful for file calc_f.f.
$ cc -o c_calls_f c_main.c calc_f.o -1x1f90 ~Im

$ c_calls_f

The distance between the points is  5.00000E+00
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6.3 Fortran =& (F90)° I+ FEHY 3=

Fortran90-> =% oto] Z2ZA|AE Aok 4= Q). olgA X5 U
Aol®l  Fortran ZEAA F& < |

__modulename MOD_rout inename®] 2 0. & ZZa|oF i},

RE ¢t A% Fortran 5 (CALC_DIST)

! FILENAME: calc_mod_f.f
!

MODULE CALCULATION
CONTAINS
SUBROUTINE CALC_DIST(x1,yl,x2,y2)
IMPLICIT NONE
REAL :: x1,yl,x2,y2
REAL :: distance
distance = SQRT( (x2-x1)#**2 + (y2-yl)**2 )
PRINT #, ‘The distance between the points is’ , distance

END SUBROUTINE CALC_DIST

END MODULE CALCULATION

9ol w5 <oto] Holw Fortran FE(CALC_DIST)S &3t C X219

/* FILENAME: c_main_mod.c */




extern void __calculation MOD_calc_dist(float *, float *, float *,
float *);

void main()

{

float a_x, a_y, b_x, b_y;

a_x = 0.0; a_y = 0.0;

b.x = 3.0; b.y = 4.0;

_ calculation MOD_calc_dist(&a_x, &a_y, &b_x, &b_y);
}

ol e F Ao Az} A3

$ x1f90 —c calc_mod_f.f

+*% calculation === End of Compilation 1 ===

1501-510 Compilation successful for file calc_mod_f.f.

$ cc -0 c_calls_f_mod c_main mod.c calc_mod f.o —1x1£90 —Im
$ c_calls_f_mod

The distance between the points is  5.00000E+00

6.4 =AE A&

Fortran®} C Alo]e] &Y #AFE e A 99 o9} o] 124
7kl kvl Fortranol A CHARACTER A28 AGs = o Fx14 9
dolg Y= FI7HAQl ghol o] Ad®h, aglar, ColAe] FAES

chard 9 vjd = AFww, A 92 Zdch(null terminated).
Fortranol|A] CHARACTER &A1 3lhpe] A&HE wiolE o=
A 3 #A7F 3 nlo]EX 2xFhth, Fortran CHARACTER WH<FE C
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A S Ao dols Yehle 57 s WA
Ath. FortranolAl C FHlo| ddsle w4Ee &
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FE2E S ¢ S (TAKE_CHARS) ©.2 A &38}= Fortran =13

'FILENAME: give_chars.f
!
! Fortran &#F<
EAde

! Zg3tt}. o|uf, Fortran oA A3l CHAR(O)(EE  F0' )&= CollA]
EAde) 2e

| vhEbaie

tlo
flo

C FHoZ Adstn, C FRAA A

PROGRAM give_chars
IMPLICIT NONE
CHARACTER(LEN=1):: a(9),d
CHARACTER(LEN=8):: b,c,e
REAL:: f
EXTERNAL TAKE_CHARS
I B goA] &A= QXSS COMMON BLOCK ©]-&

COMMON//b, c,d
COMMON/c2/e, f

a(l) = 'a’
a(2) = 'pb'
a(3) = '¢'
a(4) = 'd'
a(5) = 'e'
a(6) = 'f'
a(7) = 'g'
a(8) = 'h'




PRINT *, ""
PRINT #*, "This may or may not print a(l) to a(8):"
CALL TAKE_CHARS(a)

Pa(f)oll =AY FREANE 2= A5
a(6) = CHAR(0) !C 95 ¢ #A4d T53A A4
PRINT *, ""
PRINT *, "This will print a(1l) to a(5):"
CALL TAKE_CHARS(a)
!
b="'ABCDEFGH'
c="1jklmnop'
d = CHAR(O) I C FES 9t #2449 534 A4
PR A cthFel YAIg doll T4E T53xA A4

£Q

o 1

ek d i
! b9 cAtololE wAE FREA7E §
PRINT =, ""
PRINT *, "This will print string b and c:"
CALL TAKE_CHARS(b)

| FEEAE BAD ol Hrhshel AYHE A
! string b when we pass it.

PRINT =, ""

PRINT *, "This will print string b only:"

CALL TAKE_CHARS(b // CHAR(0))  !Appends string terminator
to b

| 22349 e ¢} garbage =9

e = 'abcdefgh'
f = ATAN(1.)
PRINT *, ""

PRINT *, "This will print string e plus garbage:"
CALL TAKE_CHARS(e)

END PROGRAM give_chars

tlo
i
J8
ol
rr
«
al
sl
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/+ FILENAME: take_chars.c
Fortran xS ko] =23}
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void take_chars(char *fstring, long int fstringlen)

{




printf("The passed string is: %sin",fstring);
printf("The passed string length is: %d¥n",fstringlen);

Aol dE F Ao Az} A3

$ cc —c take_chars.c

$ x1f90 —o give_chars give_chars.f take_chars.o

% give_chars === End of Compilation 1 ===

1501-510 Compilation successful for file give_chars.f.
$ give_chars

This may or may not print a(l) to a(8):
The passed string is: abcdefgh
The passed string length is: 1

This will print a(1) to a(5):
The passed string is: abcde

The passed string length is: 1

This will print string b and c:
The passed string is: ABCDEFGHi jklmnop
The passed string length is: 8

This will print string b only:
The passed string is: ABCDEFGH
The passed string length is: 9

This will print string e plus garbage:
The passed string is: abcdefgh?I0
The passed string length is: 8

6.5 BHAFH
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7. Default data type sizes

x2aflo] ALgstE wEE Y S &7 s =& AFA2 round-off
& &7] 93] Z=dA ARESl= HaY e dolH B A7E
A3 o= AL wl$ =93tk thgol IBM XL Fortran® C/C++

A
Asrdeiel 71EAQL dele Bl Aavieh RS wAshs e
o}

=
o} .}
7.1 XL Fortran
XL FortranoA] A&+ ®HFES 7]|EAQ dHoly ©BY AV]|E &
weF k.
Type Length(bytes)
byte1 1
character 1
Complex 2 X 4
double complex1 2 X8
double precision 3
integer/logical 4
Pointer 4
Real 4

"IBM extension

A% g doly BYEY dE 1 7

=
arealsize” ¢} “-qintsize” & o]&3a] A

$ x1f -qrealsize=8 -qintsize=8 a.f

9o} #o] Hupdstd Y a.fe] EE real WHE 8ulo]E, double
precision 16H}°]E, double complexi= 2X16H}o|E, 1811 REE
integer/logical B}Y& 8ufo]lER H7|7}F WHAHCT, o] FHAL A& =}
ofs 53] 1 do] = kind7b BYHA ¥ BEE A, Wg, T



AgEnt. 919 sl o FFES
Sl 9d) 640 E(8ulOlE)R 7]V

XL Fortran FIAdH= “KIND” =
deoly ©Ejel A7IE AREATL

olF7 AAE dHeoly Ble A= HAd A4

gintsize” ¢ 93FS Wbz ¢Fi=

Type KIND | * |Length(bytes)
4 8 [2X4
complex 3 16 |2X8
16 32 |2X16
1 1 |1
integer/logic |2 2 |2
al 4 4 |4
3 3 I8
4 4 |4
real 3 3 I8
16 16 (16
A ol s sulol= 84 A9

ShaL

o]
2R

“—qrealsize” ¢

o},

“«

real (kind=8) a, b
real*8 c, d

7.2 IBM C/C++ Compiler

B A28 kel B C/CH dlolE] Ehlel slRHel 217)

2.

Type Length(bytes)
bool! 1
Char 1
wehar_t' 2
Shor t 2
Int 4
Long 4/8°
Float 4
Double 3
long double 3/16
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IC++ only
AR E BT -q64
3128 suffix AY &

IBM C/C++ AL = XL Fortrano A} o] dFdxow 7|E do|g

Bedel 2718 WAsE Aud AL AT B
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“7 5 o]g3st dolH B A7) AAHE AYIIA| = E]
Eflel disl] theFst A7]9] dloly EFES A Y3k, v A4 AHS-
float(4 H}o]E), double(8H}°]E), long double(8/168}0]E)S A|-&3}aL
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