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git author -L 440,449 -n dyninstAPI/src/BPatch process.C
(:}1gaj|63r]€35355 440: (bd8bba3,bernat,319) (88fbc08,James Waskiewicz,423) (fd7/c4139,Daniel Mchulty,426)
441: (88fbc08,James Waskiewicz,424) (fd7c419,Daniel McNulty,427)
» There are noisy changes to code that should not be attributed for authorship 442: (bdBbba3,bernat,320) (88fbc08,James Waskiewicz,425) (fd7c419,Daniel Mchulty,428)
443: (88fbc08,James Waskiewicz,426) (fd7c419,Daniel McNulty,429)
» Current version control systems represent changes as additions and deletions 444: (bd8bba3,bernat,321) (fd7c419,Daniel McNulty,430)
445: (bd8bba3,bernat,322) (fd/c419,Daniel McNulty,431)
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Current Repositories Record Line-Level Authorship

» Git, svn, and mercurial only report the most recent author to
change a line of code

» Aline of code may be modified by several developers through the
development history
We want to extract the whole history of a line to produce accurate

» Branching and merging makes the relationship between commits complex 446 (88fbc08,James Waskiewicz,429) (fd7c419,Daniel McNulty,432)

: : : 447: (bd8b6a3,bernat,323) (fd7c419,Daniel McNulty,433)
» Current version control systems do not extract history of a line of code 448: (bd8bba3,bernat,324) (fd7c419,Daniel McNulty,434)

_ )
authorship 449: (bd8b6a3,bernat,325) (fd7c419,Daniel McNulty,435)

static inline void
show signal msg(struct pt regs *regs, unsigned long error code,
unsigned long address, struct task struct *tsk)

Commit 7
Commit 6 Author: Tom

Author: Jin o s s ao Create Character-Level Authorship { < }
QR -20,7 +20,7 @@ 1f (!unhandled signal (tsk, SIGSEGV)) Author Jim

static vop= static inline void » Start from git's commit graph from the repository LA
__bad are{ Commit 4 - structptregs

o el X ~rrao
o L L UCT U tJL, J_C\jo J_C\ju.),

c + struct pt regs *regs, * Nodes represent commits if (!printk ratelimit())
>="""| Author: Bob unsigned long error code return;
LIS - ' = Edges represent development dependency
T OEESEEES @@ -2,7 +2,6 Q@ intk ("$s%s[%d] : faul $1lx ip % % $1x"
. @@ -8,10 +8,10 @@ : printk ("%$s%s[%d] : segfault at %1lx 1p %$p sp Sp error %1x",
-I-lunsggr)le iRtk (Nesestod}: seafanlt » Perform a backward flow analysis task pid nr(tsk) > 1 ? KERN INFO : KERN EMERG,
S1 COde SNy e—— NITIT T\ N - : - o
— - o IS WAV e L e | - o S o WO WP | | . . k_> 7 k d. t k V4 d.d. 7
] T EEgETTT IR sk SlxdptpoopSp, = Edges are annotated with the authors who changed the lines %ioidcfrﬁiegzaiigpl (;2% f)legi >z;sserror ode)
[ @ N N N i \ UL L L UL - 14 - 14 ;
@@ -39,7 : : : —
bad ;re task pid nr(tsk) > 1 2 = Nodes add author information to lines | | |
— — @@ _14116 +13124 @@ KERN INFO : KERN EMERG, prlnt_vma_addI(KERN_CONT " 1n ", IegS—>lp); ‘AUH“N'BOb
(struc| _ i€ (sddress==0) N -

: . tsk->comm, task pid nr (tsk) - _ _
unsigj _ wararagAero—add ddress 7 — _ ’ Commit Gl‘aph € Development direction printk (KERN CONT "\n") ;
+ 1f (is prefetch(reg ' . : : } B
+ttsk=>thr{ orror code, address)) el > Information flow direction
_ - Vv o T JAE TR e 7 Tvo T
:tSk SEhE Leturn; S regs—>5SPs static void
N i;;z + 1if (is_erratal00( + (void *)regs->ip, (void __bad area nosemaphore (struct pt regs *regs, unsigned long error code,
+ regs, addres ) regs->sp, error code); unsigned long address, int si code)
+ return; - {
— + ol + 1

| struct task struct *tsk = current;‘éiﬁmﬂhorTbn1 }
t tsk—>t @@ -31,8 +38,8 Qe

Commit 2 if (error code & PF USER) {
- +f—(i+s—F00£f bugtaddressyrr [Author: Tom _ local irqg enable();
Commit 3 | + if (is_fOOf bug(regs, Commit 1 » For each commit -
Author: Ji| t address) ) wuthor: Bob if (is prefetch(regs, error code, address))
return; Combine the author information from analyzed commits T -
€@ -1,10 +l, 1o ww - Use Idiff[!! to identify changed lines from added lines and deleted lines | |
_area nosemaphore if (1s erratalO0(regs, address))
static inline void igned long error_code, Apply the Idiff result to the combined information to produce new information return;
show signal msg(struct pt regs ruct
*regg, - - (address == 0) _ _ Line 1: Tom Jim if (unlikely(show unhandled signals))
-  unsigned long address) g("Zero address"); signed long Line 1: Tom | Apply effects of node 6 Line 1t Tom Jim Line 2: Tom show signal msg(regs, error code, address, tsk);
+ unsigned long address, (error code & PF USER) { Line 2: Tom = & gnGZ:TQWI Line 3: Jim
struct task struct *tsk) local irg enable(); Une3:ﬁn1 Line 4: Tom Jim tsk->thread.cr?2 = address;
{ B segfault Line 4: Jim Une5:ﬂmn tsk->thread.error code = error code | (address >= TASK SIZE);
-  priatk{"%s—segfautt—at—%tx |tsk->thread.crZ2=address; | ﬁﬂmwmesﬁnel,3and4 -"‘~~~-_____ : tsk->thread.trap no = 14;
- KERN -INFOG tsk->thread.error code RN_INFO "‘~~-___
-  address, r code | (address >= dress, -._::‘_)e force sig info fault (SIGSEGV, si code, address, tsk, 0);
I7E) ; oid *)regs- [%hangesﬁnezlandS
+ if (!'unhandled signal (tsk)) |tsk->thread.trap no=20; sp) ; return;
+ return; Line 1: Tom Combine the two }
+ return; KERN_CONT " Line 1- Tom Line 2 Tom pieces of information
+ if (!printk ratelimit()) e 2 Tom | Apply effects of node 7 L?ne 4: Tom on edges if (is_fOOF_bug (regs, address))
+ return; Line 5: Tom return;
+ printk("$s%s[%d]: segfault (is f00f bug(address)) N_CONT
at $1x ip %p sp %p", return; » The analysis for a line stops when the line is first added into the repository no_context (regs, error_code, address);
+ tsk->comm, task pid nr(tsk), T }
- [1] G. Canfora, L. Cerulo and M. D. Penta. “Ldiff: an Enhanced Line Differencing Tool.”




