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M 2 & HPSS(High Performance Storage System)
2.1 HPSS?e| 7

HPSS2l JIEQIEE= LBHAEOl AEZ[R AAES S AB ZZ2MAIE OF
UERAIO0ICH. HPSSE 43 QIHHIOIAE JiNle 2 UESRKA &3S &

I'E OII) o rc

Ct. TCP/IP 28t OtLI2t Fibre Channel Standard(FCS)2t ATM&E XI&SHCH At
A= M%IP CIHHOIA KECIEIN 2o HdEE MAHE=EZ OO0IHE &Gt
HPSS A HEHOZ HOIHE 1 MI| I8 network—attached AEZ2IAX
ClEIOIAE XI 450t 2UE 22 high—speed OI0IH && WER/AIE SotH
gXoz BE XNYsS oA SO HOIHE 22 Me X AIlE= OOl
IOIEDF M&ESN U=XK(faster for disk, slower for tape) el HHE ZFQ
HERIAE ASXIL AIEateXlol € UL

0%

f
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JHXl factor 20l GIOIEHSl Class of Service(COS)
Yo O88t= 2lAASN 1S9 configurationsS
Z0O0ICt. HPSSE= COS HIZILIEE 0lZ206td WY

E2 HHH set2 JIHCzE 2R[Roln UL L MY E0] HPSSZ MEHN <2
H 0|2 E2 archival systemOl MZ=ICH K AIAHOIE0ILL #THAEZHE

U= ChEA archival system2 clgtolaAs==2 ?*HEE dynamic

I
hierarchiesltH0l M&ESICH ODIEE2 MS80e=e 1 HZE XL =  highest
level(disk)0il MEECH MLSS S IS0 UAIM HEE & = ASX
of HHHH 2o HS = = lowest level(tape)Z migration ECh IILE0|
tape2 SALE =0 OIXSS U2 MYS2 M8 =S o) | 32 &2
UCH AP XL IO 2 S W 1240]

£ ot CAa=22H AHE =+ :

ot CIA0 =THotXl &F=0E 1 M2 tapelAREH disk2 migration &

Ch, deld UM QEE SAEZ dEEH &0 HPSSSH &2 archival storage

systeme DHT AFFO=Z huge volume== ZclotH =% SISl I =0l
S = JUCH NFSU g 2c&Eez HZE 23

HOZE HPSSIE 2o MYUSE 2elots R 22 JIs

- HPSS= URE AECX B2 <& AHSH AECX 2el(HSM) & At
A MBS Fgt AZEO0O0IH =2 Hict BIOIEWA = petabyteltXl2 Ol
OlHE Xc2lg = UCH

- HPSS= 14s ZFEU UAZ, HOIZ ct0l=e2l=S ALOI0l 0He 2 G0l
Bl objectsE IIESE NACH XMelsks @A BFHEL UESH
3, AECX EX S =W S0l 2lohAM e it

- HPSS= =% £=Y4 megabytel =%2 YE| network—-connected CIAAS
Z2H 938 U0IH 85 Mg = UL

- HPSS= & Hlﬁlgl U2 HAL0HA AEHD USH SSEA= 1L 0l
ts diolH Mel S22 ChYotCt. HPSS= Ol
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- HPSSS| &8 =HE network—centeredst A|AE DL S4& HESE 2l Al
ABHIOCZEH UMl S AR MIZ2SS |Eosl Melot=dl UL

- HSM2 2 HEXOI Tivoli2tel A= dHlw
(BX : http://www4.clearlake.ibm.com/hpss)

<H 1-1> HPSS%t Tivoli2l d=Hlul

- & HPSS Tivoli
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2.3 HPSS ZlAA a|H =

E

O It AlA"E H#HEFH IS0l Wet G832 201 s &
- HP(7* Compaq) AFZXt : /COMPAQ/user_id
- NEC AFZXAt @ /NEC/user_id
- PC cluster(=* Cray) AFEXF : /CRAY/user_id
- IBM AtEXt : /IBM/user_id

O MEXt= HPSS AIAEI0IA 212 400 THLAIAE
D OND (=

ClgEelE

OfA
ol
C
Hu
Dol

2.3.2 AL XL QlE{H oA

(] AISEH2 <3. AFEA CIHHIOIA> & X

O g ftp
- pftp_client(At2Xt & ClgEEel L= AKX ClHE2 & Y location

HA &8 JIs)E 01800 HPSS AIAEN &%

- SAE 0|2 core, &8 ZEE= 4021
- &= 0l : %pftp_client core 4021

O HslI
- HSIE 0IZ0dt0 HPSS AAEN &%
- 8% 0l : %hsi

O Client API
- NFS= MUIAGHAl &3

233 AHY T4
(1 KISTI #+#HEBFE AISXH HZD SLst 102 HE
O HWAREE FHBAREH HES A € L= UE & US
[ HPSS HIES HARE= ALEXDIE 222 HtE = SIS(HHSHM only)
O HEASE 263 0 <3, AFZ A AHHOIA> #X




I ASEEA Y ®area lstiule of Scence and Techralegy Inleematicn %,f |{|5_'|"|

H 3 & AIEX QlefHolA

3.1 HPSS A A Al &

%8%81 H HPSS AIAE0l access &
Al

HPSS AMHIAE 0l = A= HE0l B2
?:1% B AIABS HES KL e MEX= HPSSHES US2

@ e

! 2GHCH #_1
-z

>
Oz
ron
-

e—mail : jangog@Kkisti.re.kr
phone : 042-869-0540

S HPSS AtEX
HPSS AIAHE 2l
Ch. & FHE WARESE M

3.2 HPSS At8& #let 7|2 X3
HPSS= ALEXISOIH Cst R IEH Ol H3sttt. O & 28t A ol

5 A
X0 JtE A 018E = UL, HPSSS EE
pftp_clientOICt. pfto_client= LB fip2t RAS ZEO
2t fiplte el KISTIS #HAFEHSU HPSS MBS
UL

JtsotHl g22M OO0l 852 528 =Y
C

A

=
Tt pftp_clients A#HZBEE 2 HPSS ClA3 A4 2tel 2H HOIH d&S
tsotH E22M HPSS Ml S£5t2 42 RXSIE=E StCh. HPSSE
pftp_client 2I0l& HSI, client API(Application Program Interface) S& HMI38&t
Ct. HPSS= APl g8t AIEXIJF Z2 18 E2 Sot0 HPSS AlAE W HIOIHE

FIEES = A= JIsS MBSt

AL CIEHHIOIAE AFESH)| & HPSS AIAECZ MES HO0IHS2 “tar' &=
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3.3 HW& fip(pftp_client) AIEH
HPSS2l HEXOCI ArES X 2HHIOIAQ pftp_client= ftp2t 1 AFEE I D
sS0| SAtSL HE &Kl JIsE AL Jes &80 LBt ftpl Jlsd OE
Ol Ct.
285 UM = = A= HPSS &5 HIAE
NS pftp_cliente S8t 8455 LIEIHCH
s 4= QUCh HPSSOIA HBots ftp CIEE
| Z5tKAI2H, HPSS pftp2t HIWSHA
A 2=C0 282 e JtA 8
[0l AZ pftp_client?] AAHES 23]
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3.3.1 pftp_clientE ol&st &

O 23¢9l
O HP SMP(frontsmp), Tera cluster, IBM p690 AlAE 9]
AZEXE 28 AIAEN 27001 & £ O3 HEOUE &S

$ pftp_client core 4021

re

O NEC AlEXt= E0 U= .cshre IHEE OS2 20| =&st & |ogout
CHS CHAl login oA 212 EEONE AlZEHCH

%Vi .cshrc
HEU SN CtS2 =& st
set path = ( /sbin /usr/sbin /etc /usr/bin /usr/ucd .) S

set path = ( $path /sbin /usr/sbin /etc /usr/bin /usr/ucd .)
2 $ds & HESHC.
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O 2192 = sH €2 HAIKE 2 = ULL

Parallel block size set to 8388608.
PdataSockBufSize reset equal or below sb_max (1048576)
Connected to core.hpcnet.ne.kr.

220-

220—*************************************************
220—* *
220-* This is the HPSS 4.3 system running at KISTI =*
220—* *
220—*************************************************
220—-

220 core FTP server (HPSS 4.3 PFTPD V1.1.1 Mon Dec 3 14:30:48
KORST 2001) ready.
Name (core:ykchoi):

O "Name (core:ykchoi) : " 0l HPSS administrator22H 22 |IDE ¢
Ct. HHE & = CAl &5 2 AKX LIRH 2SS E S et

Name (core:ykchoi): ykchoi98
331 Password required for /.../kisti_cell.hpcnet.ne.kr/ykchoi98.
Password:

O H&5| HPSS X D9 WASISE AA5H [122 HAIKE 2 £

$9
[w

230 User /.../kisti_cell.hpcnet.ne.kr/ykchoi98 logged in.
Remote system type is UNIX.

Using binary mode to transfer files.

*»xxx NOTE: Server supports Parallel Features Kk KK

KA KK Auto—Parallel Substitution Enabled. #***x*

*xxx% NOTE: Protocol set to PDATA_AND_MOVER KA KK
Multinode is Disabled.

ftp>
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O 23022 AHE=E H Bl == 23 "8 a2l HPSS HE IDE 2 =
ACH (KIHIS 22 "ykchoi98").

O pwd BE0UE Ol=otH & HPSS Wl Xtalel CI=ECIE & = ULH

ftp> pwd
257 "/home/ykchoi98" is current directory.
ftp>

Y CeHel=s SR AZ et o

“home/ykchoi98"el AECIAERIS ot UCHmkdir 0 ALE). 0O
E =0 "test'dte MELHEZE UHED = HPSS LHOIA mkdir test
HHEUHE AZSHCH &Y Z2t2 0S8 “cd dir_name” FHOUE O0IE &t
fto> ZTSZE AMHUHA ZZ (A2 BFHE 20IstthHel ClgHelE 0lsot
™ “lcd dir_name” YENHE 0|2 &tC}.

ULH AP AE &Y SF0l
o

= A
= T
= A
= T
|. (=13
=

ftp> mkdir test

257 MKD command successful.

fto> cd test

250 CWD command successful.

ftp> pwd

257 "/home/ykchoi98/test" is current directory.
ftp>

(] Parallel file store — pput
O pput = 2Z2FH HPSSZ Y2 dEots BHOOILCH

fto> pput fle_name // HPSS & Cl|aEe2lol H&
=

ftp> pput file_namel file_name?

/[ HPSS & ClalE 2l CIE o152z NH&

=

ftp> pput file_namel /home/myhome/file_name/

// HPSS & CI2lE2IoF oY AFEXF XA Claigelol d&
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0l Aralel 22 ClEgel ol JAs WEsS

I

eloi =Ct.

ftp> lls

300.out pput.ksh

babo.txt pput.out
frontsmp_pput_1.txt pput_final.txt
mksparse pput_frontsmp.new.txt
pget.ksh pput_frontsmp.txt

ftp>

O HPSSz N8
300.out IS &S

ol
=

H

E

X SH
[=IPN

O™ pput HENHE ALEstC.
JlE st

b

>
H njo

ol

G E=

ftp> pput 300.out

local: 300.out remote: 300.out

200 Command Complete.

200 PORT command successful.

150 Opening BINARY mode data connection for 300.out.
226 Transfer complete.

342635 bytes sent in 0.08 seconds (4.29 Mbytes/s)
ftp>

O ls BE0E AISotdH HPSSZ W0l &&= =

o
I
o
ol
1
s0

ftp> Is

200 PORT command successful.

150 Opening ASCII mode data connection for file list.
300.out

medium

medium_Merkava

test

226 Transfer complete.

39 bytes received in 0.01 seconds (4.88 Kbytes/s)
ftp>

_10_



iSTi
O e e s MdS5E M= mpput HEHE AESHCEH =2 32
interactive mode& off o2l fotH prompt EEHE mpput2 ot J|
MOl ALESHCH 0 2201 on AEIE |SAIGHA &/™ O 0| &HH s
(HOCH ol BIAIKIOF LIt AFE2X = A y IIE =¢2{0F 8tCt.
ftp> prompt
Interactive mode off.
ftp> mpput file_names1 file_name?2 file_nameN
el JH==DF BEA L2 ER W2 0|82 {1 &0l uge o0t
AAE IJIIEE 0|=dtH S0 HelotCh
ftp> mpput *.dat
[] Parallel file retrieval — pget
O pget = HPSSZ2H 22ZZ Y= d&ctes HEWOICH
fto> pget file_name
O mtgsS &EoHI Mol Xralel HPSS ClEEel o A= S &olaf =20

200 PORT command successful.

300.out
226 Transfer complete.

150 Opening ASCII mode data connection for file list.

9 bytes received in 0.01 seconds (1.29 Kbytes/s)

ftp>
O z2Zz M58 IS MM pget HEHE AESStCH ({IJIA = 300.0ut
s dsdh 212 St

_11_
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ftp> pget 300.out

local: 300.out remote: 300.out

200 PORT command successful.

150 Opening BINARY mode data connection for 300.out (342635
bytes).

226 Transfer complete.

342635 bytes received in 1.62 seconds (205.91 Kbytes/s)

ftp>
O lls SENHE AMEotH XHale & el HIeol ds5s HE2 &olg
= QUL

O el e e sS M58 e mpget HEUHE AIEHTH
ftp> prompt
Interactive mode off.
ftp> mpget file_names
O JIet S8 - bye, del, mdel
O pftp_client E2& = bye HEWHE 0|=&tL.

ftp> bye
421 Timeout (900 seconds): closing control connection.
frontsmp [/system/super/ykchoi]l $

O HPSSOI &&= We

nio

AVHI

o

32 del SE0

]
>
0D
o
]

ftp> del pput.txt
250 DELE command successful.
ftp>

O o e mes st
modeE off otJ| ®I5
Ct. Ol 2E0t on 4tH
ol BIAIXIOF LE2EA At

HEIO AME 22 mdel2 AFESHCH interactive
O prompt @E U E mdelES ALEotIl &0l ALZgt
HE SXIGHH =S ool sHHA MESE [HOICH 2
t2Xs Al y 918 =20 St

r&"
Jar

r&"

_12_
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ftp> mdel =*.txt

mdel babo.txt? y

250 DELE command successful.
mdel frontsmp_pput_1.txt? y
250 DELE command successful.
mdel pget_final.txt? y

250 DELE command successful.
mdel put_1030.txt?

O prompt AIE =

ftp> prompt

Interactive mode off.

ftp> mdel *.txt

250 DELE command successful.
250 DELE command successful.
250 DELE command successful.
250 DELE command successful.
250 DELE command successful.

ftp>
O ftp> AEHUHA AISE = A= BE HEHE BHH 72 AISSHCH
ftp> ?
L] 1Is —Ih
O -h sd82 4&E WY COS #2 2 = UL O3 o2 L= 1100ICH
fto> Is —lh

200 PORT command successful.

150 Opening ASCIlI mode data connection for file list.
=[f=f===== 1110 2001 120 Mar 7 09:35 hpsstest.out
—TW—r————- 1110 2001 30 Mar 7
09:40hpsstest.out.020304

226 Transfer complete.

ftp>

_13_
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] pftp_client @& N

= 0] o9
ACCESS HPSS pftp_client begin interactive pftp session
quit end interactive pftp session
TERMINATE pftp
bye end interactive pftp session

pput filename

save/update filename

SAVE/UPDATE
A FILE

pput flename suba/ filename

save/update filename

suba

in subdirectory

mpput *.ext

save/update all files with extension ext

APPEND TO A FILE

append filename hpss-file

append filename to hpss—file

pget filename

retrieve filename

RETRIEVE A FILE

cd suba, pget filename

retrieve  filename from  subdirectory

suba

mpget *.ext

retrieve all files with extension ext

delete filename

delete filename

del filename

delete filename

DELETE A FILE

delete suba/filename

delete filename from subdirectory suba

mdelete suba/*.ext

delete all files with extension ext from
subdirectory suba

toggle interactive prompt for

TOGGLE PROMPT prompt mget/mput/mdelete
Is list files

LIST FILES Is —I or dir list files and file information
Is suba list files in subdirectory suba

CHANGE FILENAME

rename olaname newname

change oldname to newname

SUBDIRECTORY
COMMANDS

mkdir subdir-name

add subdir-name

mkdir suba/subdir-name

add subdir-name beneath subdirectory
suba

rmdir subdir-name

delete subdir-name

pwd

print working directory

(1 HPSS AtE Xt
O 20 XhAlgt

h=2(82)

pfto_client AF2HE IS AIOIENAN CO2

A Of

=] =1
= T

[

Ct.

http://www4.clearlake.ibm.com/hpss/index.jsp

_14_
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3.3.2 Hi X| &2t Holl M el pftp_client AFE

0=
HHiII*O*Oﬂ/dE’J HPSS AtE2 HHXl A3 E WHl 2t DEE & Adt=
HeZ ZHEGH 0I8E = UL

(] BRI A3 E
BHXI A3 E

#0| 222 HiXI AIEES SFR0 [et Zet&IC

#CS ole IBMS BIXI A3 E(LoadlLeveler)2 Z<0ICH
#!/bin/ksh

#@ job_type = serial

#@ notification = always

#@ notify_user wjnadia@kisti.re.kr

#@ class = normal

#@ resources = ConsumableCpus(1)

#@ queue

#2129 Xl A3EE SJ0l 2HBO0 s DEE & &L
pftp_client —vn << -EOF

user hoss_id hpss_pw  #HPSS HF(0I0IE, HARCS) &

mkdir alir? #XM &St DA ot= ClAEZIE tEH(EH)

cd dir? # OtE ClaEH2IZ 0lsS(s4H)

oput files # dote WS 85

cd ...

mkdir dir2

cd air?

pput file2

quit

EOF

#F2lg A2 0| AJSEEE Scl= L2l IP‘* PO X o= WOl
QUOOE &Lt GIE S /a/bUlA AIEEE Sel=0 /a/b/cHl U=
mg ME56ted ] pput /a/b/c/filedtH &ESS H(I =IOy

_15_
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3.4 HSI Al2H

pfto_client2t 20 0| AIEZ = HSI=E pftpo_client?t 8s2 Hl==dtLt SO
Helst SEES MZ8HCH M2 20 &8 CEg2E KXot 1O offl ClalEel

858 = Y= s6ES I UL

He
el
e
no
Ho
1n
pal
>
]

3.41 HSIE o8&t %
O 23¢9l
O HP SMP(frontsmp, whiparam), pc cluster, IBM p69
HBE I Y= AEXs 2 AIAEN 2201 &

O 20¢ = s 22 HAIXNE 2 = ACHTHS2 nobeldl A2 OIXI OICH.

nobela:/system/super/hpssadm> hsi
[connecting to core.hpcnet.ne.kr/1217]
DCE Principal: hpss

Password:

O HARKEE Y=HotH

nobela:/system/super/hpssadm> hsi

[connecting to core.hpcnet.ne.kr/1217]

OCE Principal: hpss

Username: hpss UID: 210 CC: 210 Copies: 1 [hsi.2.8 Sat Jun 28
03:17:02 KORST 2003]

o
2's

O "?"= hsi B8 ZEZEOIH <2 20l L2 F0l hsi HEAHE A E

WS 2EE config MY E BES0AM SO EJ| Ee

_16_



B TREYANR  Earea lastilule o Science and Techralegy Inlermatien %E KisTi

O C=2 O0ICIEZ EIOIZESIN .hsirc 2= 0182z H&Es & AIZ2X =0
==C0F 2l 2302 = UAl 223901 & O3S hsizg 22102l 2 Xt
global
copies = 1
PS1 = "%w2->"

promptlen = 50
promptdirlen = 30

PS2 = "[more] "
autobackup = off
drive = Z:

J

O hsi @8 ZTSZEJ 2I| £ AN UCH

nobela:/system/super/hpssadm> hsi

[connecting to core.hpcnet.ne.kr/1217]

DCE Principal: hpss

Username: hpss UID: 210 CC: 210 Copies: 1 [hsi.2.8 Sat Jun 28
03:17:02 KORST 2003]

/home/hpss—>

[H Bt fIHA hsirc THOl CH

[0 2790 8A(X=s 219!) — keytab It
a1 g =

g [ =3l REctH AIEECH

)

o s 219!

S= FJtetth As 2122 XY

global:
copies = 1
PS1 = "%w2-—>"

promptlen = 50

promptdirlen = 30

pPsS2 = "[more] "

autobackup = off

site = kisti.prod # |
drive = Z:

_17_
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kisti.prod:

drive = C:

host = core.hpcnet.ne.kr
port = 1217

authmethod = keytab

keytab = %H/.private/.ktb_file

# .ktb_file2 HPSS Z2|Xt2H0] BtS £ UCHAIEXDL 2E £+ Ys A
Ol Ot<. HPSS ZelXtolH Ao &)

principal = myuser,keytab

# 92 “myuser” = HPSS OOICI OIH At&Xt= XH&lSl OHOICIZ Hi2LH

Jdelld ktb_fileS HPSS 22l X0 R&Eot0d = EH00F &L O IO
o

o535 0] MELO UCH kib_fleS 22 T2 0122 I}

= A8 It 2 _
& == QO Dl It e L24ds 2lolAd ktb_usernamel2 2 L=
O&CH 0210 SRSt 242 0 W2 AIgX £0| ot .private Cl2E 2|0
=0 MO0t STt 012 2ol A .private CIZECIE TS 20| SHECH

$pwd

/home/user

$mkdir .private

$cd .private

$pwd

/home/user/.private

At =D(01X 0l HPSS 2
60022 HtFCh.

/home/user/.privatedil .ktb_username Y=
2Kl H 2FGHH 0] OIIYS &26H0H IHe 2

n
w2

%chmod 600 .ktb_username

_18_
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3.4.2 HSI A8

(] Parallel file store — put

<F2> pftp_cliente pputlt ES6HX LA

O put = TZZLH HPSSZ IS M&£06
/home/hpss—> put file_name |/ HPSS &

0t =
vy

O 0l Ct.
IEHelol N&

/home/hpss—> put file_namel file_nameZ2
// HPSS £ ClglH2I0 CIE 0ISeE NE
CC =
/home/hpss—> pput file_namel /home/myhome/file_name/
// HPSS & Cla&lH2|Jt ot Al X XIE Clagzlioff 4

O mWes ds6h ol AHael 22 el JAs MeEsS &elof =0
s SENHE OISttt

|'D
i)
=3
02
0
2
L]

O HPSSz dsg mtes A ArZettt. OIIM=
2 J

& P
compag.tar LS MSoll 2

/home/hpss—> put compagq.tar

put compag.tar : /home/hpss/compag,tar ( 8611840 bytes, 5741.3
KBS (cos=111))

/home/hpss—>

1o
o
o
ol
1
50
o

O ls S80E AMEotH HPSSZ W0l &

Ok

= A

/home/hpss—> s
/home/hpss:
compag.tar
/home/hpss—>

_19_
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O oef JHe o

s M&Es = pftp_clientdd 2SO0 HaE N (mpput)It U
= 240 otLI2 p

utllh LS JE(?, » S)E 0l &t}

=2 —

o

iz

/home/hpss—> put *.c

2
[=]

Oteiet 201 LtEE = UL

o
10
=
e
1o
=
o
o

ool JH==JF XAl &

/home/hpss—> put a.c b.c d.dat

O HSI= pftp_clientdt MISotAl = #llg )
A&EsotH 1 ot Cedel & mEs

20l -R s8= 0S8t

S0l A=dl C=HHe 2

/home/hpss—> put —R dir_name

L] Parallel file retrieval — get
O get = HPSSZE2H 2Z 2 IYdsS 8356t HEOOICH

/home/hpss—>get file_name

o
e
%
M
[w]

O mes d&EokJl &0l IHalel HPSS CIEECIo Us WS

=
s E2H0E 0IS&tCh.

/home/hpss—> s
/home/hpss:
compag.tar
/home/hpss—>

O =2Zz HEg II2s HHCH get HEAHE AIEEC OHIIAME=E
compag.tar IS dSoll 212 St

/home/hpss—> get compagq.tar

O -R s&= 0l&6t CI&EC = XN&ot® 1 ot CIEEe & IS

S Sz 858 = ALH

/home/hpss—> get —-R dir_name

_20_
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Ll ls
O pftp_client2t CtE2A Is S800l= CO2 &2 OLst S22 IE56H0
dest 28 20 KMol 2 = AL
O -U 882 HPSS specific 828 2 = UL & COS & &M NHNEEZO
e 2dlE /X s & = AL
Purpose: |List HPSS nodes
Aliases: LIST, DIR
commandiyis | ifist) | dir} [options] [path ..
-a : list all entries, including "hidden" files whose names begin with "."
-c : use time of last modification for sorting (deferred)
—-d @ if file is a dir, list its name instead of its contents
-l : long list format
-p : put a slash after each name if the file is a directory (deferred)
-r : reverse alpha or age sort order, as appropriate (deferred)
-s : display size as well as name if =1 (numeral 1) option used
-u : use time of last access for sorting instead of last modification (deferred)
-x : multicolumn output format, with entries sorted across page (deferred)
—-A ! print annotation info
-C : multicolumn output format, with entries sorted down the columns (deferred)
—-F : puts a / after directory filenames, or * if executable (deferred)
—-H : print headings on long listings
Options: |-O : print unordered "-I" or "=1" format listings
—-P @ print one-line with position/volume info
—-R : recursively list directories
=T : "type" where type is one of w,r,c or m. This allows the user to specify
which HPSS time value is displayed when one of the "long list" options
(e.g. "Is —I") is used. The letters stand for:
w - last write time (default)
r — last read time
c - file creation time
m - time of last metadata update
-U @ print HPSS-specific information
-V @ print volume for 1st tape level
-X @ print extended volume info (for all levels)
-1 : (numeral 1) forces one name-per-line list
U s a g e|List options are available to cause the output to be formatted in a variety of
Notes: ways. They may be specified individually (e.g., "-C") or as a string (e.g., "-1R")
Example: |Is -l

- 21
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(] du

O 0l gg0i=

E M2 HIOIE =5 UEHHIHS

SAO duBEEO2 RAH

DU gives the number of bytes contained in all files and, recursively,

Purpose: directories within each specified directory or file name. If name is missing,
"." is used.
command gy [-2] [-al [-b] [-e] [~k] [-s] [-w] [ path ...]
—a @ if specified, causes an entry to be printed for each file.
-b : if specified, only counts files written since the specified date. The
date is of the form "yyyy/mm/dd".
—e ! if specified, only counts files written before or on the specified date.
Options: The date is of the form "yyyy/mm/dd".

-k : if specified, prints values in kilobytes (1k 1024). Default is 512
byte blocks.
s . if specified, causes only the grand total to be printed.

if specified, only counts files written within the last 'n' days

-w

Usage Notes:

If neither —s or —a is specified, an entry is printed for each directory. An
error occurs if both =w and (=b or —e) is specified in such a way that it
is impossible for any files to qualify

Example: du -k
O JIet S8 - quit, del, help

O hsi E2& M= quit SEAHE 0|2 8tLH.
/home/hpss—> quit

O HPSSOl M&= mMYsS AHE AL del HHOUE AISSHCL

‘ /home/hpss—> del file_name

O O JHel mas sSHHEO AME ES pftp_client?t 201 82 HEN
(mdel)2t = 20| OFLIZD putdt QL E 3IE(?, » S)E 0|2 &+,

‘ /home/hpss—> del *.c

O /home/hpss—> AEHUHA AIBE %= U= ZE SHOUE ZHH helpE M

St

/home/hpss—> help

L] 2CH XtAlet

O O3 A0IE

=3
=

X &L (http://www.sdsc.edu/Storage/hsi/Doc/ch8.html)

S0 A=

=

EiF

[s=]

_22_
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3.4.3 vf x| ZtH ol M 2] HSI ALE

O
O BHXIHS0AS HPSS AtE=2
o

Aoz 2tEGH 0l8E + ULHL

1
|>
LU
(Y]
Im
c
2
S
a
o
kU
n
U
1P
o
ol
rr

O =g [ce s 20

rr

hsi put filename =

hsi get filename

= .hsirc ¥ keytab I}
(CH 2190 sF(Hs=2

L

3.5 Client API AtEH
351702
Client APl= HPSSOIM H3&= S8 JIs&, E =0 storage/access
hints passed on file creation, parallel data transfer, migration, and purge
£ POSIX application ZZ2JHHSUHAH MB6t= JIsS StCh = Ael0l =
(e]]

Eja.:." ot= ZE =0l HPSSOHIA XEote g+=S 8ot L = Al
Al CIOIE Sl 88 & retrievell JlsS Z2EX22 XHelg = UL MBEHE
APl= AIXEBo=20+ HZZ N JASH(E IBM p690, IBM p6300IARH AMBIA

ts) C 2E=Z &0 UL

Client APl= M3&= F2 parte G323 20
- File Open/Creation and Close Operations
- File Data Access Operations
- Fileset/Junction Creation and Deletion Operations
- File Attribute Operations
- File Name Operations
— Directory Creation and Deletion Operations
— Directory Access Operations
- Working Directory Operations
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— Client APl Control Operations
— DCE Login Context Routines
— Bitfile Server Statistic Operations

3.5.2 Building Processing
] Makefile
OS2 “examplel.c" IS MY stJ| fAst MakefileOl CH

CC = xlc_r7 #D
COMPFLAGS = -g -DNO_DCE #©
INCLUDE_PATH= —I. —I/system/super/hpssadm/nondce_hpss/include#®
CFLAGS = $(INCLUDE_PATH) $(COMPFLAGS)

.C.0% @echo "Compiling $<"...

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

LIBS = —L/system/super/hpssadm/nondce_hpss/lib \ #@®
—lhpss \
—lhpssapi \
=Im
PROG = examplel
all: $(PROG)
clean:; /bin/rm =f *x.0 $(PROG)
examplel: examplel.o
@echo "........ $@"...

@$(CC) $@.0 -0 $@ $(CFLAGS) $(LIBS)
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e 2= % ‘Makefile” OIEF OI ez XVCE*%* E}% P% A g UdEel=Z

N
o
4"
10
ok
03

ro
S
2

= T
oy
E
_VE
E
N
=
>L
O
:,
1o
&pﬁ

StCH. “xlc_r4“Lt
=S E*”M;'Ek
ZoYed flags & @ AESHCH @, @Dt 20| sIHm Dt 2tolEeiel It

<F=2>

212l Makefileg 2™ “\"Jt 20l=0 0lX2 FZ=R0UMN “W'Z LIEHLCEH
B2 YA E UHELZ SIIIUL = vi HiCHZ OY BHEE &2
F=O/E JI20{0F StCt. 02l %Coé,*oﬂ/ﬂ HAEDJIZ 29 IIYsS SO0 A
PUAZ 2 2 BIEAl RHA A0AH 22 IEsS S0EA MelDl 20l

SO IX @EA=X

Qb

O &l m
O R Z273) OUS 34 Y2 Z4aNOo2 IEA|2IC

#inculde "hpss_api.h"

O 64-bit =8t 2l0IECIE AMEE FR US9 dlHItes Za AI2ICH

o

#inculde "u_signeds64.nh"

3.5.3 Basic Data Types and structures
[] Data Types

O Client APIIA At23t= J1=2 HIO0IE EHY

— unsigned16 unsigned short integer

— unsigned32 32-bit unsigned integer

- signed32 32-bit signed integer

— u_signed64 64-bit unsigned integer

— hpssoid_t HPSS object identifier type

O JIEt LErXOI HI0IE EtY2 32-bit POSIX GIOIE EIS ALEEHCY.

=
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[] Data Structure
HPSS Client APl 82 Z2XMZEZ OIS 3IHKJ0F UL
QO Class of Service Priorities Structure — hpss_cos_priorities_t

typedef struct hpss_cos_priorities {
unsigned32 COS/dPriority
unsigned32 COSNamefFriority
unsigned32 OptimumAccessSizePriority
unsigned32 MinFileSizeFriority
unsigned32 MaxFileSizeFriority
unsigned32 AccessfrequencyPriority
unsigned32 T7ransferRatePriority
unsigned32 AvglatencyPriority
unsigned32 WriteOpsPriority
unsigned32 ReadOpsPriority
unsigned32 StageCodeFriority
unsigned32 StripeWidthPriority
unsigned32 StripelengthFriority

} hpss_cos_priorities_t
*Priority’ Settings available for priority values:
NO_PRIORITY LOW PRIORITY DESIRED_PRIORITY
HIGHLY_DESIRED_PRIORITY REQUIRED_PRIORITY
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O File Creation Hint Structure — hpss_cos_hints_t

typedef struct hpss_cos_hints {

cos/d
COSName

OptimumAccessSize

MinFileSize
MaxFileSize
AccessFrequency

TransferRate
Avglatency
WriteOps

ReadOps

StageCode

StripeWidith
StripelLength

unsigned32 COS/d
char COSName[HPSS_MAX_OBJECT_NAME];
u_signed64 OptimumAccessSize
u_signed64 MinFileSize
u_signed64 MaxFileSize
unsigned32 AccessFrequency
unsigned32 TransferRate
unsigned32 Avglatency
unsigned32 WriteOps
unsigned32 ReadOps
unsigned32 StageCode
unsigned32 StripeWidih
u_signed64 StripelLength
} hpss_cos_hints_t
Class of service id
Class of service name
Client—access block size in bytes that yields maximum data
transfer rate
Minimum file size in bytes
Maximum file size in bytes
Expected rate of access, which can be one of the following:
FREQ_HOURLY FREQ_DAILY FREQ_WEEKLY
FREQ_MONTHLY FREQ_ARCHIVE
Approximate file transfer rate in KB per second
Average latency
Bitmask specifying valid write operations, which can be one or more of
the following:
HPSS_OP_RANDOM HPSS_OP_WRITE
HPSS_OP_PARALLEL HPSS_OP_WRITE_MANY
HPSS_OP_SEQUENTIAL HPSS_OP_APPEND
Bitmask specifying the valid read operations for the bitfile, which can be
one or more of the following values:
HPSS_OP_RANDOM HPSS_OP_SEQUENTIAL
HPSS_OP_PARALLEL HPSS_OP_READ
Staging behavior desired. One of the following values can be used:
COS_STAGE_NO_STAGE
COS_STAGE_ON_OPEN
COS_STAGE_ON_OPEN_ASYNCH
COS_STAGE_ON_OPEN_BACKGROUND
The stripe width of the COS
The stripe length of the COS
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(O HPSS Directory Entry Structure — hpss_dirent_t

typedef struct hpss_dirent {

unsigned32 d_offset

ns_ObjHandle_t d_handle

unsigned16 d_reclen

unsigned16 d_namelen

char a_name[HPSS_MAX_FILE_NAME];

} hpss_dirent_t

d_offset Offset of next directory entry

d_handle Handle value to the Name Server of the directory

d_reclen Record length of the directory

d_namelen Number of characters in the directory entry name
d_name Name of the directory entry

3.5.4 64-bit Math Library

O Xt= M0l= 64-bit &= L H2A=Z
O add64m : Add two 64 bit unsigned integers
- u_signed64 addé4m( u_signed64, u_signed64 )
QO cast64m : Cast 32 bit number into 64 bit value
- u_signed64 cast64m ( unsigned32 )
O eqgb4m : Test two 64 bit numbers
- int eqg64m ( u_signed64, u_signed64 )
Return value: 1 if equal, O if not equal
O high32m : Return high 32 bit part of 64 bit value
- unsigned32 high32m ( u_signed64 )
O low32m : Return low 32 bit part of 64 bit value
- unsigned32 low32m ( u_signed64 )
QO It64m : Compares two 64 bit unsigned numbers
- int  1t64m ( u_signed64, u_signed64 )
Return value: 1 if 1st value is less than 2nd arguments, 0 otherwise
QO sub64m : Subtract two 64 bit values, 1st arg - 2nd arg
- u_signed64 sub64m ( u_signed64, u_signed64 )
O ub4_to_decchar : Convert unsigned 64 bit value to string (base 10)
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#include "u_signed64.h"

int ub4_to_decchar (u_signed64 *Value64, [+ IN */
char *String) /> OUT */

Value64 Unsigned 64—bit value to convert to a character string
String Pointer to buffer that will contain the converted value. String must be large
enough to contain up to 20 characters

Return value:
A value of 0 is always returned. Otherwise a negative value of ERANGE or EINVAL will be

returned indicating the error

O decchar_to_u64 : Convert string (base 10) to 64-bit unsigned value

#include "u_signed64.h"
int decchar_to_u64 (char *String, /* IN */
u_signed64 =*Value64, [+ OUT */

int Length) [+ IN */
String Point to buffer with 64-bit string value to convert
Value64 Pointer to 64-bit value to receive the converted value
Length Length of String value, or zero (String must be NULL terminated)

Return value:
Upon success, a value of 0 is returned. Otherwise a negative value of ERANGE or EINVAL will

be returned indicating the error

3.5.5 Error Code
O B0l ol el
O APl REIS2 0ld =20 A negative numbers 2I& StCH
- Oled 2E9 HM 22 HZE POSIX/ermo 0i2f RE2 SLSHCHUE S0
EPERM, ENOENT, EIO &)

O e &g+= 83 Al zero(0)2 clE St
=1

- XAIXHOWHE S0 hpss_Open()C2LEHS It CIATEH)
- HIOIE £=(0IZ S0{ hpss_Read()0lAl &2 HIOIE)
- JIEF 2HMIZE S0 hpss_Umask())

— POSIX mapped errorS LIEFH [H negative number
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oIE0l AIN Al positive DCE error code 2l&

RUES
O “hpss_SetCombo" &tz= Al2
HE S0 HPSS HAE L INAREDIF 22 "hpss'etH OIS 201 =2

30l 220,
- hpss_SetCpmbo("hpss", "hpss");

#include "hpsscomm.h"
signed32 hpss_SetCombo (char *DCEPrincipalName, [* IN */
char *Passwora) /% IN =/

DCEPrincipalName

Password
encryption)

Return value:

error will be returned

String containing user's DCE principal name
String containing user's password (no

Upon success, a value of 0 is returned. Otherwise a negative value indicating the

O Kerboros 2152 XI&6HAl &=L,
3.56 oA =mE
G2 APEXOF BIBE] AISE £ Ue M Z2I0ICH 0 Z2O3e
oS OIRUENAN 20tA HPSS WY AIAEOZ writing ol JIsS Jtd
Ct. &H Z2 A= Md4E IS OtnHEZ 2| BCes Z=208 Wl
A CIOIEIDt MAT D 012 XIsSHOZ2 AEC|X0 writingdls I o0
2 ABXUE2 0 M Z20ds JIetez AAEN Z203o SHMl oA
HAE LRIt QUCH
ChS2 A0 Oist 20 XiMst ZHE= “Ch Z2 08 ANEZE"S FI6HH.
%
* T2 )28 @ exl.c
*» DEAY 0 22 MUS HPSS filesystem2Z = Ab(writing)otle T2 1) &4
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* g ¢ MEX= HPSSHES JIXILD A0k L.
*/

#include <stdio.h>
#include <errno.h>
#include <fcntl.h>
#include <sys/time.h>
#include <sys/stat.h>

/*

* (2 2002 GG Y2 HPSS APIE AtEZ0t)| ol 2o =2 A EIC
*/

#include "hpss_api.h"

#include "u_signed64.n"

/*
* (22 M&52 /st HIHe O HOld=S ZolstCh
= X220 et ez =¢ UL,

#define BUFSIZE (128x1024x1024) /+ “Ct. Z2 08 &A " FX +/
#define PERMS 0640

/*

* COSgt=2 Z2lElot= &= OICH
*/

int get_cos(int);

/*
* MOl MEAZ, 8EE S= 228 oilE = U= &=0/0
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*» SEHOZ Al
*/
double double_time();

e

= 2Ck.

{
int
char
/*
* File Creation Hint Structure
*/

*

0] ZI2 MO AI2EH2
%./ex1 localfile

*

>*

*/

if (argc!=2)

int main(int argc, char *argv([])

fd, hfd, rc, eof, len, i,

*puf;

hpss_cos_hints_t hints_in;

hints_pri;

buff;

getcos;

start, elapsed;
sum_time;

/%
*Class of Service Priorities Structure
*/
hpss_cos_priorities_t
struct stat
int
double
double
/%

* Make sure use passed in 2 arguments

OS2 242 argumentIdt A= =L},

sum_byte;
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{
fprintf(stderr, "Usage: %s localfilewn", argv[0]);
exit(1);
}
/*
* HPSSZ & &6t 10X+ o= local file2 opengtCh.
*/
fd = open(argv[1], O_RDONLY);
if (fd <0)
{
perror(argv[1]);
exit(1);
}
/*
* OS2 1 local filel AJIE LOILHD| ol stat&t=E AI=ZoISCH
* Qf ISl AJIE 20I0t2 ol=Xls “Ch Z2 3 ANl 2€’S &X &
Ct.
* stat 80| AF2YE UNIX ZE2021 AEES &2X st
*/
stat(argv[1], &buff);
/*
xlocal file 22101 W2t COSZtS 2lEetll.
/*
getcos = get_cos(buff.st_size);
/*
* (S22 SHEOIH F=AXelolE A2QiCt
*/
printf("The COS of %s is %dwn", argv[1], getcos);
/*

* |nitialize the hpss hints structures
*» IS TIIS=S2 2822 lilFH Ot

*/

[

Ct.

memset(&hints_in, 0, sizeof(hints_in));
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memset(&hints_pri

0, sizeof(hints_pri));
hints_in.COSId = getcos;
hints_pri.COSIdPriority = REQUIRED_PRIORITY

[* Q1=

* [}&2 HPSSZ &2 =+ U= 21902 & ==0ICt

* HPSS HA OFOICIOt “hpss"0l) LS & "hpss'@l 2222 JFASHCEH
*/

hpss_SetCombo("hpss

’ "hDSS“);
/*

* Allocate memory for transfers

* HPSS filesystem2 & local fileE &S
SEs

Sobd| &0l SAECZ HEE HIH O
* ZESHCH D10 AIEC 2 HNE S RU[CHE hpss_Write& =0l 2ol HPSS=
writing
* EICh,
*/
if ((buf = (char *)malloc(BUFSIZE)) == NULL)
{
forintf(stderr, "Could not allocate memoryWwn")
exit(1);
}

/*

* Create the HPSS file with specific HPSS hints
* HPSS filesystemOll writing= It

It =S opengtCth.
*/
hfd = hpss_Open(argv[1], O_WRONLY | O_CREAT | O_TRUNC
PERMS, &hints_in, &hints_pri, NULL);
if (hfd < 0)
{
forintf(stderr, "

Could not open/create
fprintf(stderr, "hpss_Open

")

: %sWn'", strerror(=hfd));
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exit(1);

/*

* Loop for copying the data
* Ct8& local fileOl EOFJF & MMAl HHM HIHO MEIMCHL hpss_Write
=0
* 9|5 hpss_Open2 & create® LA A0 &L
* IHY 0l A Xl= =020l double_time & ==

*/

o

sum_byte = 0;
sum_time = 0;
for ( eof = 0 ; leof ;)
{
/*
* Try to read in BUFSIZE worth of data
*/
for (len = 0 ; leof && len < BUFSIZE ; len += rc )
{
rc = read(fd, buf+len, BUFSIZE-len);
if (rc <=0) eof =1;

/*
* Now write the buffer contents to the HPSS file
*/

if (len>0)

{

/*
* start the timer
*/
start = double_time();
rc = hpss_Write(hfd, buf, len);
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/*

* stop the timer

if (rc!=len)

{
fprintf(stderr, "hpss_Write: %sWhn'", strerror(-rc));

exit(0);

*/
elapsed = double_time() - start;
sum_byte += len;
sum_time += elapsed;

/%

* ME st =60
*/
printf("%d Bytes in %.3f sec -> %.3f MB/secWn", len,
elapsed, (double)len/1000.0/1000.0/elapsed);
}
}

/*

* Report the amount of data transferred

*/

printf("Wn");
: %d Bytes in %.3f sec —> %.3f

printf("Finished Transferring %s :
MB/secWn", argv[1], sum_byte, sum_time, sum_byte/sum_time/1000000.0);

printf("Wn");
/*
* Close out the local and HPSS file
*/
close(fd);
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hpss_Close(hfd);
return(0);

int get_cos(int size)

* C}2 32t212 COS(Class of Service)0l CHet at4= ol BE20|LC}, 0IB2E

* DYA 2SO AC00F SHTH O 2208 dAEY” FX

1]

const int cos113 = 2 << 29;
const int cos112

1
N N
VASIAS
VASIVAN
— N
O O

const int cos111

if(size > cos113) return 113;
else if(size > cos112) return 112;
else if(size > cos111) return 111;
else return 110;

}
double double_time()
{
struct timeval tv;
gettimeofday(&tv, NULL);
return((double)(tv.tv_sec) + (double)(tv.tv_usec)/1000000.0);
}
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[ 3o
HPSS APIE AE8 A IE FEAL R0 2HEE MakefilesS 2HS 0 A
CE ZWeY ot fIiMdE “2. Building
1

rr

[w]
24T GHOF BICH 22 oM AA DEE A o]
process” I &EHSH Makefilel M examplel CHAIGI ex
Ol ex1.02 HIROHA MES OUS EHHE &S

= examplel.o Ol

% make
Compiling ex1.c...

ChS2 1,073,741,824 HIOIEQl WL (WO : 10m)S &SAI=E GE &
&Lt
nobela:/system/super/hpssadm/test_api/examples1>./ex1 10m
The COS of 10m is 112
134217728 Bytes in 2.264 sec —> 59.273 MB/sec
134217728 Bytes in 1.954 sec —> 68.677 MB/sec
134217728 Bytes in 1.921 sec -> 69.877 MB/sec
134217728 Bytes in 1.926 sec —> 69.700 MB/sec
134217728 Bytes in 1.953 sec —> 68.716 MB/sec
134217728 Bytes in 1.930 sec —> 69.533 MB/sec
134217728 Bytes in 1.928 sec —> 69.601 MB/sec
134217728 Bytes in 1.921 sec —> 69.859 MB/sec

Finished Transferring 10m : 1073741824 Bytes in 15.798 sec —> 67.966
MB/sec

nobela:/system/super/hpssadm/test_api/examplesi>

1,073,741,824 HIOIES IS writingot=0l 15.798=0 67.966 MB/sec
of 8EES UEHHD 0leist dSAIZY 8582 AAE &30 Met &0l

XOIOH O OIE S0 MEXIN BEH2Z MEetUEIt = UERID &
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SO0l & 0IR0ICt. HAEEZ mgel “1om"2 HA
Aoz HIHES MOIE(nx1024x1024)01 XFUHAM 2HE 210
Ol 2182 8EES LEE &= AA22/cet H2E0 A 2

22 8&EES LEE 210IC0H

(] Z202 AN &9
O BH AFOI=
HIH AHOIZE= &S0 2 |ZICH Ofeh D=2 2t HIH AOI X0l
2 A2 MESES 20 b, BHIH AFOI =D}

1 =
memory allocation errordt &MsHCH HIH AMOIZ2=E U8 SAleg2 &Y st

O o

n*1024%1024

HI i+ 370 2 MESE H|l
(At2 ololEf 1 1,073,741,824byte —> COS 112)
80.00 r

70.00 r

60.00 &S (Mbyte/s)

50.00 0.77

40.00

30.00

20.00 19.76

10.00

0.00

128 64 32 16 8 4 1
HIH 37| (Mbyte)
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O cosge
S KISTI HPSS AIAESl COS= 81 20l oo UCHCOSH
Xt

St XtMIst 8¥E2“HPSS AIEXF JI01E7E & X),
COS ID min. byte max. byte
110 0 1,048,576
111 1,048,577 67,108,864
112 67,108,865 1,073,741,824
113 1,073,741,825 unlimited

=, writingg dIOIE 2l O AJI0 & COSE “COS Hint Structure"2l
B Ha gitez Yool Sttt ®12 WA Z2J30AMe O3 &0 2
S ULt

struct stat buff;

hpss_cos_hints_t hints_in;

stat(argv[1], &buff)
getcos = get_cos(buff.st_size);

hints_in.COSId = getcos;
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