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Abstract

PANSY (Program ANalysis SYstem) is a debugging tool for assembler users. It dynamically
traces a given program, then generates a flow description and cross reference tables as traced
results. The flow is described in a FORTRAN-like language, so PANSY could be said to be
a program which consits of a dynamic tracer and a reversecompiler. There are four kinds of
cross reference tables, branch, modified instruction, single data and array data cross reference
tables. This paper discusses specifically the tables which store the results of trace, and reverse-

compiling techniques, especially the ways how to detect DO-loops and anlyze register use.

Dec. 1972

1. ¥z

Fal s LQERBINR A ~F 4 VSR~ &
LTHEMIicRban3ds, e 540y y 7 0OIE
LERBERIZF— 2% 5% run XETHNR 3PS
HBHERZIE.

ZDE D15 test run KBTI O FEEDIBRE X
Nnd&, Fursrs=ild, 7a—Fr—F, V-2 (b
L7 &¥7Y) YX b+ Zhic test run OFHE%E
N TFNIF R, a—F 4 v Ak 70—F 4~ MC
T DDA 2P S h, BRATHREMAINT
NWEHOY L HLOTThRFAMTE L TES
U, dump - - THRIHTBLBTES. LdL,
COED7a—~F 4 — b dump (T static ISHEHT
Y, 70740 run OFETAF - S DEBRLT
EAT AN

—F, Ty 7T3EZDI—HTII, tracer? L
5 #7775 debugging tool BAEINTVSE. TR
trace & dump % dynamic iZfF7E5 A5, AN 3
F— 2 ODBRPBEATIUCFNE v I B E £
HSTRVERAZXI LI WEWS i LO#ESLH
5.
EHRT VT SEETHINIT O T 2EHER
i,

(1) BEOICBUERIREFNF v S OlehoF —

* A Program Analysis System: PANSY, by K. Utunomiya,
M. Merohashi and T. Kadokura (Scientific and Engineering
School of Waseda University)

** RREEAPH T EHEATEN

802

23T RTHERL, FNF I ERGHICRET S
ZEEH—ORNLL,

(2) By 7BMENTNENT B 7 LD
OTHOEMERWT I LGERLT, T0 54
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(1) DIMENSION X

(2) DO X

(3) CONTINUE X

(4) =l IF X

(5) mEIF X

Fu s 5 LY RF L—PANSY 803

(6) ASSIGN X

(7) #IH¥TE GO TO X
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[ 3.2 instruction table D& x » b Y DL
(operand 732 DDEAL)
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4. Pass 2



806 i #

X —=RI U—FI [
E +\-Ril lE1—V-—R1|

-
lmf‘{J

fx-—mj Lu ——Rll
[R1+T*RJ M

{ RI:-ZI [RI-W!

[ R1—w |

o

(b) v
41 AWtkD register HFDOH

4.1 Register FRMRT

B4l or7a—Fe—bD LD B2ARYEOEKD
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IBM System/360 © X 51z
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HOBE NIV E L—Y g VRS0 T, PAN-
SY AkOHMAERT SN LS. JORGH LR
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0, 1, 2%525%. LihisTT, register % 16 fi
& DEEK T, flow unit j IZB LT 16 HORS
Mm5155 vector X T 5. T %
vector (depth 1) & &£ U’/ End.
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EWETRT B) Rk ENIE, KiT, £h S5DORYT J-ope-
ration {775 5. U’/ & "U* @ d-operation "U/
4 U i, SIS a4 "Us, Ut (i=1,2, )
TEIZR42DEEROTHET 2.

4.3 flow T 'ULU® |3 20! &b, O
i3, flow unit 1 ® RUV 25 1 (z§i< flow unit
OEWMETERULBTH L E5EDLTVE. ¢
b, U OEH O 2 FHFICEEE X h ok
@ flow unit ORI %EFEH LTHEY depth Lifidh
. [Rkic LT, U2 T & 3. U ok DI
FHEid~@ branch point AFENTWVEEEIZ

2U%=1U%4 min {*U4, 'U5%}

DOEHIICUTEHETS. 72720, min{ }3, {
DYFNTD vector OXIET ZRAD DB, HuhDfE
AL 5TDL 57z vector ZEDOLTNS

DX LTHEL LA UL 202 2U° T2hEh
UL, WU OB AR B, EBRA S o RUV /|
TX 5T d-operation 247755 &5 Xk 51T d-ope-
ration ZHuRd. 38 bL, —i%ic, flow unit ;2
flow unit & Hifil & &,

m+1Uj=mUjAmUk
ZET 5.
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YT 7 07 5 DK flow unit [ZDNT T DIRFE
Zf71: - T depth OAZ 1> RUV %3k 3 C LT
5. LpLahs, 2~3MOHBELTHED LN
HaVEL~Ya YVEREBEBONE EEDN, f1HE
IR T T LI ER ORI TR D BRI

4.3 DO-loop D

DO-loop Ot bW YL — v 3 YORMED 1
2T®H%. DO-loop BEE&MICATKE block T
HAH HaEL—~ T3 vizHBRED block {LTH
B50DT, DO-loop ZF[HELMEDBM T 5 C LR
ARTH%. 707540 flow fTICHET 55
s R IR TO 505 LI DO-loop O#M
IR ER 0.

PANSY TEIROZHAZTNTET—EOMHE
%+ DO-loop Zi¥ia /%4 v 5.

(1) 21 branch &4 I3HAERIZETE 72
FTHD, TNITK-T loop M ND. Lind,
HIBEYOYH £ » F, count up (down) AS—EHIC
TlabhTHa.

(2) loop @ range M—EMICET B.

(3) loop D4 EH S <D range PN-\ branch 3
AT,

(4) loop AT B4 @ location (2, 4T
# 0 range DOYERITS initial address (P:) L0 K&
{ terminal address (P.) X /N {3 RIFR S8
[N

DO-loop 12752 70— DA N DMK 4.4 1T5R
L7

DO-loop DM IZKDETH 55

(1) branch table Z LT, BT 1 Hmd
L < {2 2 41c branch U7:4y4 T branch 4£A5% 0
i ® location L H HE/NINVHDE YL 7T v 7T
5.

(2) trace table livl@%®ﬁ‘i"‘l'%ﬂfjﬁ"5 b
VEHT, TOMEMBETIN, D, fioamsric
> THY ,L“( 1TWIE T c‘:’cﬁﬂb)b%

(3) ® branch 434 ® location % P,, branch
L0 address Z P LU, Pi & P, T¢% % range
%4 pysical DO range (PDREBSFRS B) & #ifFiF 5.

(4) PDR tfi®od -~ T® entry point ¢ branch
b & @ address 1 PDR DSRTIL W T &AM
5.

(5) 1Jjiy branch 4@ & % {3 PDR thiz/b13
{ &b 120 2JjA branch G475 T hiZ s 518

T as s Lty 2 7 o—PANSY 807

<

3 (4
i 4.4 DO-loop 127341 % f

W), instruction table % ¥ L, data table % %8
LT, 245 271 branch ey oWz &R 53
BEY, TRbL, WEAKEL ST

(6) P, instruction table & trace table 7%5E
HL, PR 4 — 8, 8BNS A — 2Bt
5 * =2 7&K, loop PHIMARIT X »T —THC
HRMENTOEIEERMNDB.

(1) P UNicYE%ETE > TV 259D lo-
cation % D; &L, P. % D, ¢4 5%

ZDEHIZLTHI LA DO-loop (2 DO table =
B84 5. T, trace table &%= v b Y DikD
D3E .y FEFALT Di, D £ XTHIBABAEI
WH e % identify TEZLHITT 5

4.4 WavEL—Y3Y

Hiav L~z 0 Phase 1 T2, Pass 1 /5
BONIT—TNEBMULEROEMT 7o 5 L%
BEALINTH I oA L, BRINBEERIZL
T#H <. Phase 2 T2, ASSIGN X~ EFEH
COPDOFELIETBITEHNS.

2.2 fijo DFDL A hiEdT T O ma v
NANGT B EMNTES. &M% branch 43412 IF
T, St branch 4340(2, branch sy LT
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VWEREIMLT GO TO XK -7, HYTH
GO TO Io3t&EM GO TO XICh 5.

3 v b o—cBIE BT ASSIGN XXhs0< B
j)xiﬁ:ﬁ'@z}jé. address ¥4 DZEE R (base) register
73 & OIS LT branch 450535 % branch @413,
Phase 1 CHMTHE GO TO Wiziia vo8 4 L s
3. Lirl, E0ICHET HmRZED register O
HoZEL, Phase 1 T2 MODIFY SCRRAIIT
125 TW 5 DT, Phase 2 T b D% ASSIGN
XITBIET 5.

Lizds»>T, RAX D2 Y EL—Ya Vb o &
HREETH S, register ICBIF 5 BB ENAIC
Wa vt g Eald, ROBFAICK > TITRES.

3EAI(1) store 44T register OfE% main sto-
rage [N T B E XL, Z O MPICHE-FFRTHE
=R %

DT OREITHT v 0T 3 & &1, EDICIRE
B O register ZEHNS.

HAN(2) index register % X )T main stora-
ge ZBRT 249 TE, ZTOEMTRAEERKT
5.
FRAN(3) BTokd BEAERICE flow unit
® RUV £~ load L7cOBH - T3 register
DA D register 1Ko &, RASEERT 5.

(1) DO-loop e ABER.

(i) DO-loop #» 5 Hi 5 A

(i) 4% routine DOFEFTICHELER].

(iv) entry point (CEE Y 2 HEH].

Phase 1 22f7rh, register O IC B4 3 EHIT
Register Use Status Block (RUSB &lﬂ%fﬂf‘g‘é) I
Fzons. Masdzo—fFltchdsb. 1 >0 RUSB
IS LT 12 @ Register Operation Block (ROB
LBEFTB) 2L Hh, &K% D register [TEDX
HRFEENHC SNfchditEI 5. ROB oA
i register DIEDRALE LTz v 4 L SR
FoE %7 Y T7XNB. 7277 L main storage ~ O store
MEDE X, FNETOMII load INKJETES.
branch point TlZ% ¥ T RUSB, ROB %3 bran-
ch 0¥ J 3 -8, stack shB. € LT,
15080 120 flow unit MBI 5, ©ORE
@ RUSB, ROB % save LTHWT, BOBONE
FT5E. TUbb, 3V LOENETH HHE
LT, WmERICETT 20 ERS 5 fow unit j355
Ko A g 5.
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reg I1S1|S
o | LN X|P|B
reg I|1S|S
1 LN X|P|B
reg IS |S
15 LN X|P!B

LN: ROB fhOXEs 3 register OEEROEX.
I X: index register & UTHEblchE S hERT.
SP: Wl 7 0/ 5 4D base register & L THib
NTOBME S PIRT.
S B: branch 4T branch ZEDHEEICH D ik
&5
Bl 4.5 RUSB o] (register 2516 [HDEAL)
4.5 GHOEE
DR O—Hb L REBELET 244D
TiZ
(1) #avrfgzix, 22 Lo icER
MBEDIRETEE LTIRE ST,
VS FHIZ T, —RBICRChICK LBV ED &
BEREERED B LT

5 BH &M E

777w LR EROIEERBEGE Lo
T, FAFVITORMT 0T 5 AN DIcHDER
ZEBICERT ZICE LT, 07 5 L0BKROHK
RIZBBFEOMAT LD CL&BTERD. T
FTIEREIO, FAINTHEFNF VI Y—id
ORI BRAHBPTHTR N E S 0NHS.
PANSY Tl27 0/ 5 DR AY I VL~V g v
ELTHBY, ¥bi, el s<=0Fa—57F, v
s MEER E LT Dh @O dynamic
cross reference table 252 3¢ LTk > TFNFV
7= & LTCOmBED S L.

PANSY Tz 7 v 7 5 A OFEFRIZ dynamic flow
description coding & LT5X 5NEDT, chdsy
I, 4 OZ H Tf§ 342 dynamic cross reference
table # BT v b o — vk —HERTH 3.
TRT T ARy FRREERILE D Y P a—vOR
NCHET LT -2 BLUOZADAOT — 2 OFERO
X 5 3% dynamic flow description coding &7 — &
B9 % dynamic cross reference table 7p 5433 &
AT ->T 5.

FL—HRFAE Sy - UTHRET B
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BINTWMELTHNTES. b~y Loy
FRMELILbDEEZ LA PANSY ¢i3, bV
— AR L M UTERBL, EESRRIE
T3&H1 LTV, Lkd->T PANSY 357/ <&
YT —nE UTRIZIEEETH S, KO 2 HEEK
BROTEEL TS, 112 snap shot routine %
O3 X50EERV YR 2 DOELA B LI
ZETHY, B2ZREFNEHEL L DT —2iTwd
B/~ g YNHHRTRNCETHS. 1
OEBERBESICHETE 25, F2 OREIRHIMEY
OB ETIE - THTORENSY, 2—-F 4 ¥ 'K
WL DDOHPEBA LML EDSERICHRT B T
ERTERY., —BUIKE-T, Bhraiiz veLr—
Va VEROICRI T 4 ¥ S OEEENRAETH
%. BlfE, PANSY o~ IBM System/360 (7§
F U7z PANSY/360 ZfEPTHYD, < oKL
HICEELCET IRIBEEZRET 2260 TH
5.

[ #id Tk
T

KR T aHEMmICBMEh, RIEHERLER
ZRNTFE - 1 NERREER, B, FilfEko
HRICOPOERBLET.
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