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Excel 2013’s coolest new feature
that should have been available Excel

YearS ago Excel is now a lot easier for people who aren't spreadsheet- and chart-making pros. The application’'s
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2 Ana Trujillo 357 21th Place SE,Redmond,WA,(757) 555-1634,140-37-6064,27171 Redmond WA (757) 555-1634 140-37-6064
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19 Ann Devon 694 53th Place ,Kent,WA,(194) 555-8124,559-74-4016,22367
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21 Aria Cruz 594 85th Lane ,Renton,WA,(431) 555-1376,329-93-9992,21498
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~ 9 |Laurence Lebihan 944 13th Street NE,Redmond,WA,(620) 555-2361,649-25-5312,2525:Redmond WA (620) 555-2361 649-25-5312 25252
10 |Elizabeth Lincoln 452 73th Lane NE,Renton,WA,(851) 555-4561,425-97-6344,22279  Renton WA (851) 555-4561 425-97-6344 22279
11 [Victoria Ashworth 463 16th Street ,Renton,WA,(696) 555-6044,690-29-7926,22832 Renton WA (696) 555-6044 690-29-7926 22832
12 |Patricio Simpson 630 20th Street ,Redmond, WA, (179) 555-3265,389-78-3236,24525 Redmond WA (179) 555-3265 389-78-3236 24525 e
13 |Francisco Chang 683 49th Lane ,Seattle, WA ,(272) 555-7434,665-18-6435,29453 Seattle WA (272) 555-7434 665-18-6435 29453
14 |Yang Wang 944 28th Lane ,Redmond, WA, (151) 555-2272,846-78-8452,24388 Redmond WA (151) 555-2272 846-78-8452 24388
15 |Pedro Afonso 411 70th Place ,Kent,WA,(170) 555-2964,774-35-2298,29485 Kent WA (170) 555-2964 774-35-2298 29485
16 |Elizabeth Brown 971 20th Lane ,Puyallup,WA,(373) 555-4134,476-53-7164,26417 Puyallup WA (373) 555-4134 476-53-7164 26417
17 |Sven Ottlieb 676 17th Lane NE,Redmond, WA, (828) 555-1593,548-73-8633,27440 Redmond WA (828) 555-1593 548-73-8633 27440
18 |Janine Labrune 267 95th Place SE,Seattle, WA,(949) 555-1316,350-27-8300,28074 Seattle WA (949) 555-1316  350-27-8300 28074
19 |Ann Devon 694 53th Place ,Kent,WA,(194) 555-8124,559-74-4016,22367 Kent WA (194) 555-8124 559-74-4016 22367
20 |Roland Mendel 581 12th Street NW,Kent,WA,(103) 555-2146,303-79-1328,20518 Kent WA (103) 555-2146  303-79-1328 20518
21 |Aria Cruz 594 85th Lane ,Renton,WA,(431) 555-1376,329-93-9992,21498 Renton WA (431) 555-1376  329-93-9992 21498
22 |Diego Roel 550 22th Lane ,Renton,WA,(639) 555-6238,918-34-5172,25931 Renton WA (639) 555-6238 918-34-5172 25931
23 |Martine Rancé 688 93th Place NW,Kent,WA,(573) 555-3571,695-94-3479,22424 Kent WA (573) 555-3571  695-94-3479 22424
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average (bitvec[32] x, y) {

N . bitvec[64] x1 = x;
32H|E A4 2749 bitvec[64] yl = y;
Tt ALt bitvec[64] zl = (xl+yl)/2

bitvec[32] z = zl;
return z;
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average (x, y) =
(x and y) + [(x xor y) shift-right 1 ]
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(Syntax-guided Program Synthesis)
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D272 St 22| B ToH: SyGusS
(Syntax-guided Program Synthesis)

g Specification- | ~Gisie =w |

. Syntactic constraint  Synthesizer
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- Semantic constraint

f(1)=2Af(3)=6

thitp://www.sygus.org
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Model Grammar x Program
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Candidate Generator Example Verifier

Accelerating Search-Based Program Synthesis Using Learned Probabilistic Models.
ACM Conference on Programming Language Design and Implementation (PLDI), 2018.
(Z2 324 Q10| 20f 2|24 2R3t3))
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EEJE}: —.%_Jt Program reduction

tar 22l B{H tar 33} A
- Out-of-the-box Linux - BusyBox Utility Package®

- 8 AHUMEER ZM

+

- Hot F|ek™: CVE-2016-6321 ‘Q.

*https://busybox.net
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tar 22f B{H tar 33} A
- Out-of-the-box Linux - BusyBox Utility Package®

- 97 HMEZIOI SM m - 8 ZHIEZRl FM
1,646
- 45778 & - 3287 =

l" 518
- 13,227 HHE _ 403 W32
Q7x7

- HOF F2kH: CVE-2016-6321

*https://busybox.net
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Reduction Validation
——  Checker w.r.t.
Program —— Spec I I
p— B
— ) Static
I N A i
- Ralysts Success | J
— | | — > |—
' Reduced ‘W\l\“ Correct
% - ‘Q Program ‘ Reduced
Dvnamic Program
Trimmer Learner y )
Analysis
Failure

Augmentation

Effective Program Debloating via Reinforcement Learning.
ACM Conference on Computer and Communications Security (CCS), 2018.

(LFE| HotEof 5|94 273t3))

21 t http://chisel.cis.upenn.edu
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#!/bin/bash

function compile {
clang —o tar.debloat tar-1.14.c
return $7?

}

# tests for the desired functionalities
function desired {

# 1. archiving multiple files

touch foo bar

./tar.debloat cf foo.tar foo bar

rm foo bar

./tar.debloat xf foo.tar

test -f foo —a —-f bar || exit 1

# 2. extracting from stdin
touch foo
./tar.debloat cf foo.tar foo

rm foo
cat foo.tar | ./tar.debloat x
test —f foo || exit 1

# other tests

return 0

}

# tests for the undesired functionalities
function undesired {
for test_script in
do
{ sh —x —e $test_script; } >& log
grep 'Segmentation fault' log && exit 1
done
return 0

"1s other_tests/*.sh’

}

compile || exit 1
core || exit 1
non_core || exit 1

22



S22 FSAE tar-1.14 T E

AMEE|X|

void read_and(void *(do_something) (void)) {
enum read_header status;

while (...) {
status = read_header();
struct tar_stat_info stat_info; switch (status) {

case HEADER_SUCCESS: (xdo_something)(); continue;
char xsafer_name_suffix (char xfile_name, int link_target) {

default: break;
p = file_name; }

int main(int argc, char xxargv) {

return p; int optchar;
} while (optchar = getopt_long(argc, argv) !'= -1) {
switch(optchar) {
void extract_archive() { case 'x': read_and(&extract_archive); break;
char xfile_name = safer_name_suffix(stat_info.file_name, 0); case 't': read_and(&list_archive); break;
}
¥
void list_archive() { ... } }

AI"g'Elxl E%PE 7 |§ overwriting functionality

ol sHEEl= &= HA
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/* mkdir-5.2.1 x/
int xstrtol(char xs, char xxptr, int strtol_base,

OooNOULE, WN =

strtol_t xval, char xvalid_suffixes) {
: err = 0;
: assert(@ <= strtol_base && strtol _base <= 36);

p = ptr ? ptr : &t_ptr;

: g = S;
: while(ISSPACE (xq)) ++q;

if (kq == ‘=‘) return LONGINT_INVALID;
: errno = 0;

: tmp = strtol(s, p, strtol_base);

if (xp == s) { .. }
if (!'valid_suffixes) { .. }

: if (kxp 1= \O") { .. }
: kval = tmp;

return err;

Size (LOC)

24
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mkdir-5.2.1

0O 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
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== AAHALS C L = O© HH L_ =2 )
=H: otF0| 8= F M Ol == 2l Hth= &= DB 2o 44
=k Class Enrolled : &4 Busy
= . =
EHOIE Student Class Enrolled EHOIE m
C1 Mon S1 C1 : S1
C2  Mon S1 C2 : S6
C3  Tue ST C3 : S9
C4  Tue : S10
C5 Fri S3 C2 : S12
C6 Fri S3 C5 S13
‘ Datalog 22| Atz &9
EnrollClass(n, ¢, 1) :— Enrolled(n, c¢), Class(c, 1).
Busy(s) :— Student(s, n), EnrollClass(n, cl, 1),
EnrollClass(n, c2, 1), cl != c2.
1 Ct=22| SQL 2o|Zu s¢

SELECT S.s FROM Student S

WHERE S.n IN (SELECT El.n
FROM Enrolled El1, Enrolled EZ2, Class Cl, Class C2
WHERE El.n = E2.n AND El.c <> E2.cC
AND El.c = Cl.c AND E2.c = C2.c AND Cl.d = C2.d))
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ALPS: Datalog €Hd =gja<l3

Bi-directional synthesis

Database of
labeled examples

Committee
of programs
v
search

——a
Bottom-up v

search

vote
entropy

t +/—>¥T/
2.

oracle query <t7 ?>

Syntax-guided Datalog Synthesis.

ACM Conference on the Foundations of Software Engineering (FSE), 2018.
(AZEY 0| ZHE0F 224 2H[35))
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