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Programs LOC | maxSCC | DU(s) | Main(s) | Total(s)
tar-1.13 20K 13 30 10 40
less-382 23K 46 96 39 135
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quit() {
edit (NULL) ;
}
edit(char* filename) {
if (filename == NULL)
return (edit_ifile(NULL_IFILE));
}
edit_ifile(IFILE ifile) {
if (ifile == NULL_IFILE) {
return O;
}

open_altfile(...);

2 1.3: 71% A3 A2 o (less-382). quit©l| A open_altfileZ 9] =&

e



X0

+

o)
sl
A

Lo

ol

—

0

B
o



3z

HA =

Ao]Fo] of
- = A3 (use)

=
|

1

-

ol}. o] ol A
cH1l. dl o g o

=3

o]

=

=

of dlolg o & #A

=)
=1

TE]

AYR

A 4%

23k B A (sparse analysis) 2 S &

SERL

1 EE5S 18R ¢k (flow-insensitive)

2.1

o

(def-use graph)2 &

Iz

W4 o2 BA 29
=i AN B3, j AR AHgETHE AR ol 3 =

|

o
g/

3

7}

A

i

N

2h

TR

)

235t At wet

N

"
K

{+

TR

"

X

i

(transitive callees) 2ol Al A}

o] A4 o

3

S

Felolg o & A

o]

=
(transitive callees)2, 2= A

3 < &7 SCC

3]

For

a
4

=8

R
il

A3l

X
=



=

|

BE F57} Aok whebA SO
M4 AR ¥4 1 g h BEOIA ALET

T

f 8y

] SCCol|
o folA g2 A

°
i

shet.

SCCel 54 4, SCCol| &
3| oF
o] & Q19|

o

Zil=e
51 7] o

o
=

BN

ho| A]

4

o

il
o]

mjp
<

7}

avA

ojE #A 1

o 3

H
o)
N
J)

a9 2.2 Aol E] §

o=

|

3

ot el

=

9 efelol A Aelgol 5, 7, 8 2o

4
8ol A ol o] 9,3, 42 ALEH =

S 1o

=

)
X

°
=

LA

U2 Al =5
H

W
)

~
ls)

N

1?_]__

=

S

IS L.
T YT

Gy

_—
jo

pj
R

i
)

i
o

4 &7}

=]

p L,

AR} BobA
W42l 57k Aol 2] of

foig
=

fl oF

Al Ak

0

A A

T
.

i
o



© 00 N O Ot A W N

int x = 0;
int y = 0;

void f(void) {

void g(void) {
y =%

£O;
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o less-382 (671)
cmd_left:cmd_rshift, edit_ifile:reedit_ifile, error:get_return,

fch get:wait_message, quit:edit, repaint:jump_loc

e nano-2.3.2 (871)
die:die_save_file, die:unpartition_filestruct, do_justify:do_input,
do_prompt:get_prompt_string, do_replace:do_search,
open_buffer:read_file, parse_include:parse_rcfile,

search_init:do_gotolinecolumn

e make-3.76.1 (67})
allocated_variable_expand_for_file:variable_expand_for_file,
ar_member_date:f mtime, ar member_date:file exists_p,

die:reap_children, fatal:die, update_file:update_file_1

e screen-4.0.2 (167))
AclSetPerm:AclSetPermWin, AddLoadav:GetLoadav,
ChangeWindowSize:KillWindow, DoAction:StuffKey,
DoAction:process_fn, DoCommand:DoAction, Msg:MakeStatus,
PUTCHARLP :RAW_PUTCHAR, Panic:FinitTerm,

RefreshHStatus:ShowHStatus, RefreshLine:DisplayLine,
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SendErrorMsg:MakeClientSocket, SetRendition:SetFont,

ShowHStatus:ClearArea, readpipe:Panic, xseteuid:Panic

xboard-4.7.0 (107})
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DisplayFatalError:ExitEvent, ExitEvent:GameEnds,
ForwardInner:PauseEvent, GetEngineline:ParseArgsFromString,
ParseArgs:ParseSettingsFile, PauseEvent:HandleMachineMove,

PauseEvent:Reset, SendToProgram:GameEnds

mutt-1.4.2.3 (1374)

_mutt_expand _path:mutt_default_save,

mutt_get_field: mutt_enter_string, km dokey:retry_generic,
mutt_compose menu:mutt_index menu, mutt_do_pager:mutt_pager,
mutt_enter_string: mutt_enter_string,
mutt_free_body:mutt_free header, mutt_getch:mutt_query_exit,
mutt_message to_7bit:transform to_7bit,
mutt_parse_messageRFC822:mutt_parse_part,

mutt_parse multipart:mutt_parse_part,

mutt_pattern_exec:perform and, mutt_pattern_exec:perform_or

sendmail-8.13.6 (3271)

callsubr:rewrite, db_map_open:aliaswait,

db_map_store:db_map_lookup, dropenvelope:returntosender,
dropenvelope:savemail, finis:dropenvelope, maplocaluser:recipient,
printopenfds:dumpfd, readaliases:parseaddr, reply:smtpquit,
sendall:dowork, sendtolist:recipient, setup:sm_abort,
sm_abort_at:sm_abort_defaulthandler, sm_abort_at:sm_exc_match,

sm_abort_at:sm_exc_raise_x, sm_abort_at:sm_io_flush,
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sm_bfwrite:safeopen, sm exc_free:sm abort_at,
sm_exc_print:sm_abort_at, sm_exc_print:sm_io_putc,
sm_exc_raise x:fatal_error, sm_exc_raisenew_x:sm_eXC_Vhew_X,
sm_free_tagged:sm_abort, sm_io_flush:sm _flush,
sm_io_fprintf:sm_abort_at, sm_io_getinfo:sm_abort_at,
sm_io_getinfo:sm_strdup_x, sm_io_vfprintf:sm_bprintf,
sm_io_viprintf:sm find arguments, sm_io_vfprintf:sm wsetup,

sm_print:sm_fvwrite

vim60 (5171)

ExpandOne:ExpandFromContext, RealWaitForChar:xterm_update,
SFtextChanged:SFupdatePath, alloc:lalloc, alloc_clear:lalloc,
apply.autocmds:apply_autocmds_group, change indent:shift_line,
check for_delay:ui_delay, check_state_ends:syn_update_ends,
clip_get_selection:do_pending operator,

cmd_runtime:do_in runtimepath, diff check fill:diff check,
do_cmdline:do_debug, do_cmdline:do_one_cmd, emsg2:emsg,
emsg:msg_attr, emsg:redir_write, enter_buffer:open buffer,
evall:eval2, ex_diffupdate:buf_write,

fill input_buf:read_error_exit, fill_ input_buf:settmode,

flush buffers:inchar, get_attr_entry:set_hl_attr,
get_expr_register:getcmdline, getcmdline:ex window,
init_highlight:do_highlight,

ins_compl_check_keys:ins_compl next, ml_append:open_buffer,

ml _delete_int:ml _replace, ml _open file:findswapname,

ml _open_file:mf close_file, ml replace:open_buffer,
msg_attr_keep:msg_end, msg puts_attr:get_keystroke,

out_flush:ui write, plines_win nofold:ml_get buf, reg:regbranch,
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screenalloc:lalloc, set_option_value:set_bool_option,
set_option_value:set_num_option,

set_option_value:set_string option, set_termname:gui_init,

shell resized:set_shellsize, update_screen:win_update,
update_topline:scroll_cursor_bot, validate_cursor:curs_columns,
vgetc:vgetorpeek, vim regexec:vim_regexec_both, vpeekc:vgetorpeek,

wait_return: jump_to_mouse

bash-4.2 (5571)

_rl dispatch:_rl dispatch_subseq,

_rl read_init_file:rl_parse_and_bind,
_rl_ttymsg:rl_forced_update_display,

_run_trap_internal:parse_and execute, assoc_dispose:hash flush,
call_expand_word_internal:expand_word_internal,
cat_file:file_error, cleanup-dead_jobs:waitchld,
command_subst_completion_function:rl _completion_matches,
cond_and:cond_term, copy.arith_for_command:copy_command,
copy-case_clause:copy_command, copy-coproc_command:copy_command,
copy-for_command: copy_command,
copy_-function_def_contents:copy_command,

copy-group-command: copy_command, copy-if_command:copy_command,
copy-subshell_command:copy_command,
copy-while_command:copy_command, declare builtin:declare_internal,
dispose_command:dispose_function_def,

error_prolog:get _name for_error,
execute_command:execute_command_internal,
execute_command_internal :execute_connection,

execute_command_internal:execute_simple_command,
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execute_command_internal :time_command,
execute_in_subshell:execute_command_internal,
expand_amble:brace_expand,

expand _words_no_vars:expand word_list_internal,
expcomma:expassign, extract_command_subst:extract_delimited_string,
extract_command_subst:xparse_dolparen,

extract_dollar brace_string:skip_double_quoted,
finddirs:glob_vector, gmatch:extmatch, gmatch_wc:extmatch_wc,
param_expand:parameter_brace_expand,
parse_and_execute:execute_command_internal,
parse_and_execute:parse_command,
parse_compound_assignment:read_token,
parse_comsub:parse matched pair, phash flush:hash_flush,
print_arith_for_command:make_command_string_internal,
print_case_clauses:make_command_string_internal,
print_for_command:make_command _string internal,
print_function_def :make_command _string_internal,
print_group_command:make_command_string internal,
print_if command:make_command _string internal,
print_select_command:make_command_string_internal,
print_until_or_while:make_command_string_internal,
readtok:expr_streval,

rl_get next_history:rl_get_previous_history,
skipsubscript:skip-matched_pair, term:expr,

unbind_variable:makunbound
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AclSetPerm:AclSetPermWin, AddLoadav:GetLoadav,
ChangeWindowSize:KillWindow, DoAction:StuffKey,
DoAction:process_fn, DoCommand:DoAction, Msg:MakeStatus,
PUTCHARLP:RAW_PUTCHAR, Panic:FinitTerm,
RefreshHStatus:ShowHStatus, RefreshLine:DisplayLine,
SendErrorMsg:MakeClientSocket, SetRendition:SetFont,

ShowHStatus:ClearArea, readpipe:Panic, xseteuid:Panic

A2 (167H)

AclSetPerm:AclSetPermWin, ChangeWindowSize:KillWindow,
DoAction:StuffKey, DoAction:process_fn, DoCommand:DoAction,
GetLoadav:secfopen, Msg:MakeStatus, PUTCHARLP:RAW_PUTCHAR,
Panic:FinitTerm, Panic:xseteuid, RefreshHStatus:ShowHStatus,
RefreshlLine:DisplaylLine, SendErrorMsg:MakeClientSocket,
SetRendition:SetFont, ShowHStatus:ClearArea,

runbacktick:readpipe

A3 (1571)

AclSetPerm:AclSetPermWin, ChangeWindowSize:KillWindow,
DoAction:StuffKey, DoAction:process_fn, DoCommand:DoAction,
Msg:MakeStatus, PUTCHARLP:RAW_PUTCHAR, Panic:FinitTerm,
Panic:RemoveStatus, Panic:xseteuid, RefreshLine:DisplayLline,
Resize_obuf :RemoveStatus, SendErrorMsg:MakeClientSocket,

SetRendition:SetFont, ShowHStatus:ClearArea
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Abstract

Improving the Speed of Global Static
Analysis by Removing Static Function
Call Cycles in C Programs

Jinyoung Huh
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This paper presents a technique for improving the speed of static analysis by
removing static function call cycles in C programs. Static function call cycles
estimated during flow-sensitive analysis significantly degrade the performance of
the analysis. This paper describes how to disconnect such call cycles and how
to utilize the result of flow-insensitive analysis to enhance the performance.
The theoretical soundness of this technique is proved. To implement a practical
analyzer, there are some loss of precision and soundness, but the experimental
result shows that the analysis time is reduced by about 1.5 times on average

for benchmark programs.
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