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— Etnus TotalView Background

— Debugging issues unique to Cray X1
— Current capabillities

— Next release 4Q03

— Still to Come

— Slide show demonstration

— Summary
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— Common ancestor with Cray TotalView (CTV)

— Cray purchased software rights to Etnus
TotalView (ETV) from Etnus LLC

— Periodic updates included

— Command Line Interface (CLI) version,
t ot al vi ewcl 1 , released December 2002

— Graphical User Interface (GUI) version,
t ot al vi ew, in final exposure

e Based on ETV version 6.1
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— Vector reqisters
— Multi-stream processors (MSPs)
— Distributed Memory (DM) machine

— Remote Translation Table (RTT) shared memory
core file sets

— apr un launcher
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— Debugs command mode executables
— Debugs MSP mode, non-DM executables
— Performs - 0/ - g live and core file debugging

— Supports C-Language, C++, Fortran, Assembly
Language

— Supports X1 registers, NV1 instruction set,
Unicos/mp

— Supports - Gst r ean® with streamed libraries
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— Compensate for relocation of DM processes
— Support RTT shared memory core file debugging

— Support apr un launching of DM jobs in concert
with the debugger

— Access to information from SSPs 1-3
— Upgrade to latest Etnus TotalView source
— Improve debugger group's regression test suite
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— Direct support for Distributed Memory models
 MPI, CoArrays, UPC

— Direct support for Shared Memory models
 PThreads, OpenMP

— Support - GL/ - gp

— Support for Vector registers

— Support for Watchpoints

— Provide DebugView like capability
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— A “live” demonstration via slides
« GUl demo
e CLI demo
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( :u rrent = call meumtag, b 141
| call e ﬁl?[r:'; i, A t' . t
=k Tesult = catd on {supplyl, metar, 1.0}
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7200): conroller] {Siopped) RSN

Process 1 (313308): controller! (Stopped)
Thread 1.1 (319308) (3topped) <Trace Trap=

2 B e E L LR —————————
L ']i? Frogram mEin
E | | this maduls usea Gositrolles celated clesaes, aa deaccibad im
315 | Seiemtific and Engismaecisg Gss, by John J. Bacton and Las XK. Heckea
326 | [Addisan-Waaley. Hesding, Mk, 1004). pp. 22E-240
| 127 e Weltwebar elaas
328 i VeltageSupply claaa
120 aaa I¥Taaks I._I.'{Ill
330 Lpe (GPIEankralles Stul) gpib
331 type (Acmeldl), tacget walk_supply, sapplyl
132 Lpe (Wolbyetcica), Largel [T
333 Lype (WollonSH), Tacgst aupplyl
34 Epe [LWTeslar) iv
135 cgal cesulE, w abep = 1.0
336 | fiest axemple, |i for:
ﬁ zall sewivelt supply. gpilb, 123 | Supply at SPIB sddress 12
eall :t'l:l:“.-L‘I:_a-LgEl!.'. By
30 | secoeed exsmple. p. T32
0 call rewimeter, gpib, 14)
M1 call Mufﬁplﬁ'-. ik, 12
=h | rasult = ratd on [aupplyl, meter, 1.0)
343 Prink * ' RiEe reletive ercor At I wvolt 1s: ' resule
48 | thicd sxesple, p. 235
345 o I AT N T Loy ] e L ___I..l
S T
Thread (1} | Aciion Poinls
i1 T in mEin AN 1 cortrollarl. £8007  mmardt
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e | Step | Cut| Reun To M|w|ﬂﬂﬂ

Stack trace

T T ey
atack Trace

Malr, FE=40000Z00£180
FE=d40000=00£200

: eall sat(valt sepnly. 3 )
30 | secoed exemple. p ﬂ‘-z‘;g

340 call Eesw I:,HIIQI:.-\;:.J].I:I. 4]
1 zall mu(ﬁply-. ik, 195
=h | rasult = ratd on [aupplyl, meter, 1.0)
43 Prine v ' hims relstive arcor at L wolb 1. ', pesule
344 | third exesple, p. 235
145 SH1 T e 1eF ok 135 ___I..l
I
Thread (1} H Aciion Poinls
i1 T in mEin AN 1 cortrollarl. £8007  mmardt

| hd
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Source code

SLIDE 12
6/2/03

G (ool |G ) st oot o To| et st | 7| | 7|

w L '

type (WoltOnS9), ta}qet o

type [IVTester) 1w
real :: result, v step =
236 | first example, p. =ZE8
'Eggg' call new(wvolt supply, gpih,
' 5 call seti{wolt supply, 3. 6)

330 | second example, p. 23%

= ol 340 call new(meter, gpih, 14)
|y call new(supplyl, gpib, 12
. | ==y result = orig checkCalibrz
= ol 347 Print *, ‘Acmel3l relative
£ - third example,
143 B TRES ,
345 | thicd exesple. 235
145 -~11ﬁu|’u'\£f\.1lﬁ? iR 135 -:_I..l

Trread (1} Ll Aclion Poinlz 5
i1 T in mEin AN 1 cortrollarl. £8007  mmardt

D __i
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1 controllerl. £#537

|3 £all e (weter, gpib, 14)

M1 eall e (supp Lyl gpil, 125 " "
=0 et Eatton gy, aetec. 1.0 Action points
313 BFrint *. ' AlEs relstive srcor ar 1 valb 1a L CEsule

M4 | third exespls, p. 235

1AL R mesur s 1R ok 1730

-

Thread (1} Aclion Poinls
i1 T in mEin B 1 cortrollsrl. £8007 luﬁ-'

| i kd

SLIDE 13 Etnus TotalView on Cray X1 — Bob Moench
6/2/03 CUG 2003 / Columbus, Ohio, USA



ﬁ::m

Arguments,
locals, and

1} G ] LN]
[typs (IFTEFIER) |

= reqgisters
TTTTITITTm =9

Function "main":
No arquments.

Local wariables: B
GPIE: (type (GRIBCONTROLLE
T: 0 {0x00000000}) e
IV: (type (IVIESTER)) |
METER : (type (VOLTYMETRICS:|
RESULT: 0
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=] (=] [
Help

New
function

Greup (Centrol) — | Gol kait|Mext| Sudp| ou Jun 1o M) stagE| | B<| P 1] 1

IEITEIEL I} Thread 1.1 (437421 (Stopped] <Trac k
itack Trace ; STBER Frams
ORIE_CHECECHL IRRATT N, mmn Function "0RIG_CHECKECRLIR
WAIN Fr=A000EN0E () SUFELT & (B
stare, FP=d0DE0E141) HETEE:
TST WILTREE
Lacal warisbles
OARIE CHECFCALTERATION: Z.G07SZe-09
Fagiskera For the Frase
- DxDDDMODD {0
sl OxA000200ea9 [ T
Function DRIG_CHECKCALIBRATION in controllerd.f q

]

___start,

 Stack Trace
ORIG_CHECKCALIERATION, FP=40000Z00
TALrL,

FE=40000200£0c0
FE=40000200£140

I
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File Edit View Group Frocess Thread Action Foint Tools ‘findow Help

Greup {Centrol) — | Do Kalt| mest| Sudp Dut) Jun 1s nnm|at|p1|| [ L L LA
REREEEEEEE Process 1 (49742): controllertNStopped) EEEEEEEER
Thread 1.1 (43742) (Stopped) CTrace-Trap: [EIEEIIRIRISHAEIE |

.. BIEI! E CRA

Jtack Traie AL
ORIE_CHECECHL IRRATT N, H-I.I}I][[IWE Function "0RIG_CHECKIRLJ
WALIn FE =40 0 E 0 E (i) SUFFLY [ brpe (R0H

stare, FE=qIEN0E140 HETEF [Erpes (WOLTTM F
TST_WILTHEE: 1
Lacal warilpbles

New s Out of function

Fagiskera For the Frase

. - DxDDDMODD {0 b tt
functon —+ Bl G Eemmsd el utton
Function DRIG_CHECKCALIBRATION in controllerd.f d
1] tenl | Ext_unltsge L
151 | Felsbiws scror st specifisd tess woltags

Regqisters for the frame:

all: Ox0D00000D0D (D)

al: 0x40000200ee98 (7036877779317

=, M dMMAMMiMAaA -0 oo T T T T3 0a)

ON in controllerl.f

|
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_Grwp (Comowl) - |

E CRA

call new{métef,gpih,ld}
call new(supplyl, gpib, 1

Frint *, “Acmel il relata
third example, p. 235

Just after jsr,
but not yet at
line 343

Still in call?
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ifr

T T T T T T ECTT P T P T T T T T h

Ux0100aTec: ab%9:b 63E1Z
3 Ux010027£0: q,a6l abl, sr
—"% Ox0100a7fd: [a62-143] =1, w
i Ox0100a7f3: =sl,w [abZ-143]
3 Ox0100aTfz: [ab2-135] =1, w

- 343 Ox0100=500: -

i Ox01002804

peault = chetkbalibratic Doa 100 mEade] =
Frint *, “hewsl3D relatd D100 aE203
redult = checkGalibratid Dl 10aEd:: & 1 J ust after jsr,
Frint *, “Woltin5S relak Tee1003ELD: a3l 1 =l a2
| fourth ecample. p. 249 D) 1003l : &l 4354 :pbad

rall pewiiw, . Woltagesupg Go100aB1H: a1 wédend
.4 Gellif0all: w1, L [=103] bUt nOt yet at
| a1l

-

Sxlldsied  [w@e0] o1, L
P11 ) il 1

Still in call?

'
F]

. T line 343

-
=1 |
1.1 T ] ‘_ L cantrallsrl. F&3E7 mmj
L (7] ki
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AMEEEIELEIRIAMIEIAMENS Teread 11 (B750) (Stopead) «Stop 59 S T

Etack Traca

FI"1 ooz |.-.-
=g 000D l.'
¢ =f 0002004 TE

Ee-muuua:u Bal [ || P Caon

Eli.l:h Firama

ad®

Fildss I]ﬁIIi]I]IJIIi] LLLN]
|

Halting the Run
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t L'HM' I.IEEH ERDUP US(;I

otack Trace

Diving on

_read,
filbuf,
_ftrch,
_sr_endrec,
_FRF,
RECEIVE,
READ WM,
CHECECAL IBERATION,
malr,

Di

Izl
o |t ] | ] | e | D
(]| -

W
(] | | -

___start,

FE=40000200c5al
FE=40000200chal
FE=40000Z00ceal
FE=4000020047e0
FE=40000200dkbel
FE=40000200e100
FE=40000200e520
FE=40000200eTel
FE=40000Z00eaal
FE=40000200£180
FE=40000200£200

data

Diving on
lon points




#  CRAY USER CROUP & =

EEIGHIRTOI NS ICHT

""ir

PP =40000200: &s0
P =4 00002004 TED
b w0011 (3 25000 e

TR e | | ResUlt of diving on buf

2N sk Dx024eddel) Type  woid =
Value: OxMM2e350a00000000 - <Had address. Ox34Ze50=0000000

5555

(AT _re@d.cw__readsout - 1.1 Tl

(at Ox0D24eddel) Type: woid *

Value: 0x342e350a00000000 - <Bad address:
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File Esi WView Group Process Thread Aclion Pont Tools  Window

=|[=] 1=

Hur

;
%

"""" m 11 mmraumm Eiop Skgnai-
Etack Traca

FP=40000200chsl
PR =40000200 ¢ & sl
FR=4000020047E0

= o)) 0 500 s

15 Window
| !'IH.I!'_I‘IHII!I.I'I'-‘IJ
(ot Dxl2deddel] Type woid =

Value. Ox3d4Zed50al000000

é HJEJH I |

f CRAY USER CROUP & 08

ELTGH AT OIS G HT,

-+ <Bnd sddress: (x3Ze350=00000001 |

-1 if=d sddzass:

Ualue:

b3 2 35000 00000

0x342e350a00000000 -> <Bad address:
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Flle EdH Vims Group Frooess Thread Aclion Pont Tools  Window Hu]l

_ Group (centrsl) | EJHJJM Moo Stupl| | -] Fo| T |

SN EEE Prooa: 1 (BS0) contoten (Stepped) EEEESEEEE|

A HAMMHMHLTTINY reae.c#_ read#buf - 1.1
(at Ox0Z4eddel; Type: <string>

Valoe: "4.5wm"

ISANCE  rEEnEnur —  =l|B}] —§
File Edt View Tooli Window Halp

read cf__redagebal - 1.1
(ak DxlZdeddel] Trpe ing >

fpn N
M| ——
21E

|
o
5

Iil
1
1 ssize t
4 peadiint filde
45 q

WTLIE

J
1
a2
|
4

Value: *4.5ym"
ELiE]

A8 #andif ¢ LIE
o pe—

Trrgad (1}
in __ read

1.1 7T

¥
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Bi0 TEQETIOD
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s1gew_nokifyieto
sigee_valus

sigew notify function
wigew nobify attributes

Slgee reservad
[oy
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£ chear ¥ [ 4]
!trut aloch

1Tk

ichag»[4]

wvold *

umaigned lomg 1ot
lang

1Tif

ichag (4]

struct sagevent

ink

cehaga[4]

Tn1an mﬂt1E¥1niu
Union ILgvE

woid ¢} [woid)
skcuct MFe bype 0 *
unaignad long Lekfll]

uneignad long int]6]

Pl

D=00 (0j
Cx00D0000D (D
{&rrayl

O000D 10}

(&rrmyl

CeOooloooL (1)

D=024800B0 - 0000000000000 (00

RIEA T E R ]

Oxfffffmen (-1300)

A eyl

{SEtcuek]

C=00000000 {0y

AL EEY)

(0138662 & SVET owpll and swap
=D D0 00000 TR :T{Iﬁﬁﬂg?mzi
D=l PEfaba=00000000 {-2236B189STTSEH)
Cm00000000 0y

TR ey

{Strnet)

CmQO000aoa [y

(o

{tnian)

Coll3neebc . pthresd sutex esbocks lx

Iit:'[li'.lul;Ea.B [&__p_ EWFT_cwp_and_swapl
CCh

Coe0DD 0000200 d2al (TOIEATIITEE016)

COnnNNIoCOannnnng (o

00000 Euooannonh {43

000004 ball {2DE04400)

C=00NNNonoOI0T4384 (ITESIIE)

0000000000020 (43)

C0Dn0NMCOODN0N0nG (o

Lo 00D000CCII000000 {0}

00000000011 2a?d0 {1 TI00E2)

CxEFEEFafUOONONN0D {15467 IG0RS11507

Coc00D0OOOORI000001 (1)

‘.ﬁrrrﬁﬂl
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Cx00N0NANCoannnnog |

B PR m s i
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— Stand-alone or with GUI

— Command line ASCII input

— Tcl based interface
 ‘d’ prefix on TotalView commands

» Watch out for special characters!!
-$ [, 1, {, }, # ., “ space

— Programmable
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i B DT, S 0 SRINTEIENG, EE

sn702> totalviewli controllerl

dl. <> dbreak 337

1

dl. <> dgo

Created process 1 (71894), naned "controllerl”

Thread 1.1 has appeared

Thread 1.1 hit breakpoint 1 at line 337 in
"mal n"

dl. <> dcont
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(Acnmel30 now at address 12 ) P 1) (L1
(GPIB instrunent # 12 sends value 3.5999999 )
(VoltyMetrics now at address 14 )

(Acnel30 now at address 12 )
(GPIBinstrunent # 12 sends value 1. )
(Pl ease enter nunber for GPIB instrunent # 14 )

4.5
Acnel30 relative error at 1 volt is: 3.5999999
(GPIBinstrunent # 13 sends value 1. )

(Pl ease enter nunber for GPIB instrunent # 14 )

Thread 1.1 received a signal (Interrupt)
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dl. <> dwhere
>0  read

1 read

2  filbuf
3 frch

4 sr_endrec
5 FRF

6 RECEl VE
7 READ WM
8 CHECKCAL
9 main

10 start

PC=0x0110e810,
PC=0x0110ee0c,
PC=0x0110c614,
PC=0x010e51b4,
PC=0x0108ece8,
PC=0x01041d00,
PC=0x01003c3c,
PC=0x01005af 0,
PC=0x01009928,
PC=0x0100abac,
PC=0x010019d4,

FP=0x40000200c7e0
FP=0x40000200cae0
FP=0x40000200cdeO
FP=0x40000200d6a0
FP=0x40000200daa0
FP=0x40000200e040
FP=0x40000200e460
FP=0x40000200e720
FP=0x40000200e9e0
FP=0x40000200f OcO
FP=0x40000200f 140

% cray usR croup 5 ey

L Da-10, S ST L= E |

[ read. c#23]
[ read. c#36]
[ _filbuf.c#65]
[ frch. c#224]
[ rf . c#876]

[ rf90. c#333]
[ cont . f #50]
[ cont . f #142]
[ cont . f #363]
[ cont . f #348]
[ cont ]



. The 45th UG Conference
% criY USER -
‘..!.I'"

dl.<> dli st .
16  #i ncl ude <sys. s> o
17  #include "sys/sv2/syscall.h"

18  #include <unistd. h>

19

20 ssize t

21 __read(int fildes, void *buf, size t nbyte)

22 |

23 > USUAL SYSCALL(ssize t, SYS read, ARG LI ST3(fil des,
24 buf, nbyte));
25 }

26

27  #ifndef LIBRESTART LIBC

28 [* Wapper for pthread call back */

29  #pragna weak read = read
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dl. <> dprint *buf

*puf = <Bad address: 0x342e350a00000000>
dl. <> dwhat buf

In thread 1. 1:

Nanme: buf; Type: void *; Size: 8 bytes; Addr: 0x024e4deO
Scope: ##control |l erl1#read. c# read(Scope class: Any)
Address cl ass: reference_paranm Ref erence paraneter)

dl.<> dprint *(<string>*)&buf

*(<string>*)&buf = "4.5\n"
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TCL “for”

ECTGATET

G

L Da-10, S

‘“Sd

1 ll!'_-:_l _:I TE S
s=3my

dl.<> for {set i 57} {$i < 64} {incr i} {dprint \$a$i}

$a57
$a58
$a59
$a60
$a61
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— Etnus TotalView is a strong base for our
debugging platform.

— There is more to be done.
— Management has increased our resources.
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