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Git Version Control

* |s a distributed version control system  Commits
e Supports non-linear workflows * Branches
* Uses directed acyclic graph (DAG) @ - commit
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Domain Task

 Show when and how a commit was merged into master

* Challenge: commits cannot be changed
Merge tag 'regulator-v3.10-rc4' of
° Can’t ||nk to Iater Commits git://git.kernel.org/pub/scm/linux/kernel/git/broonie/regu
e can‘t track merge dates

Merge tag 'regulator-v3.10-rc4' of
git://git.kernel.org/pub/scm/linux/kernel/git/broonie/regulator

* Solution: Linvis
* Shows topological view of merges
» Supports aggregation and filtering

e Supports two use-cases
1. top-to-bottom: aggregate £ £ £

2. bottom-to-top: see flow into master
Source: http://li.turingmachine.org



Merge-tree

* Transforms DAG into trees
e each rooted on master
* such that all commits are assigned to exactly one tree

* Algorithm
* [nvert DAG

* For every commit
e compute distance to each subsequent commit
* only keep link to closest (in time) in merge-tree
* stop at master commit

 Relies on specific Git workflow



Convert DAG to Trees

DAG Model Merge-tree Model
* Newer commits link to older e Older commits link to newer
* All links present  Removed links

* Only keep links on shortest path
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Linvis Live Demo

http://li.turingmachine.org



http://li.turingmachine.org/

Linvis analysis

* What: data * How: encode
* DAG * indented outline (/ist tree)
. : : * tree map using nested circles and
V\/.hli\/lt. dezlved radial containment (bubble tree)
erge-tree  vertical node-link (Reingold-Tilford
* Why: tasks tree)

e Search for commits
 Summarize changes

e How: reduce
* Filtering

 How: Manipulate
* Navigate with pan/zoom
e Select



Limitations + Next Steps

* No evaluation of Linvis
e quantitative user-testing: improvements to user workflow
e gualitative user-evaluation: do users think tool is helpful

* Merge-tree cannot be constructed for most repositories
e Cannot search by filename

* Aggregate commit patches
* Aggregate authorship information



Compare existing - GitHub

Couldn't load network graph.

Too many forks to display.

Fig. 2 Fig. 15



Compare existing - Gitk

fuse: allocate for_background dio requests based on io->async state

Merge branch 'next' of git://git. monstr.eu/linux-2.6-microblaze

microblaze: Use static inline functions in cacheflush.h

microblaze: Fix sparse warnings

Merge tag 'regulator-v3.10-rc4' of git://git.kernel.org/pub/scm/linux/kernel/git/broonie/regulator

Merge remote-tracking branch 'regulator/fix/palmas’ into regulator-linus
regulator: palmas: Fix "enable_reg" to point to the correct reg for SMPS10

regulator: palmas: Fix incorrect condition

Merge remote-tracking branch 'regulator/fix/doc' into regulator-linus

regulator: Fix kernel-doc generation warnings.

Merge remote-tracking branch 'regulator/fix/dbx500' into regulator-linus

regulator: dbx500: Make local symbol static
Merge remote-tracking branch ‘regulatorffix/core’ into regulator-linus

regulator: core: Correct spelling mistake in comment
Merge tag 'jfs-3.10-rc5' of git://github.com/kleikamp/linux-shaggy

fsfifs: Add check if journaling to disk has been disabled in IbmRead()
jfs: Several bugs in jfs_freeze() and jfs_unfreeze()
Merge branch ‘for-linus' of git://git.kernel.org/pub/scm/linux/kernel/git/geert/linux-m68k
m68k/mac: Fix unexpected interrupt with CONFIG_EARLY_PRINTK
Merge branch ‘for-linus' of git://git.kernel.org/pub/scm/linux/kernel/git/s390/linux
@ s390/pgtable: Fix gmap notifier address
® s390/dasd: fix handling of gone paths
{ s390/pgtable: Fix check for pgste/storage key handling

arch: s390: appldata: using strncpy() and strnlen() instead of sprintf()
s390/smp: lost IPIs on cpu hotplug
kernel: Fix s390 absolute memory access for /dev/mem

s390/dma: do not call debug_dma after free
Merge branch 'for-3.10-fixes' of git://git.kernel.org/pub/scm/linux/kernel/git/tj/cgroup

o0

@ cgroup: warn about mismatching options of a new mount of an existing hierarchy
cgroup: fix a subtle bug in descendant pre-order walk
cgroup: initialize xattr before calling d_instantiate()
Merge branch ‘for-3.10-fixes' of git://git.kernel.org/pub/scm/linux/kernel/git/tj/libata

sata_rcar: fix interrupt handling

ahci: add an observed PCI ID for Marvell 885e9172 SATA controller
sata_rcar: clear STOP bit in bmdma_start() method

libata: make ata_exec_internal_sg honor DMADIR

ata_piix: add PCI IDs for Intel BayTail

libata: update "Maintained by:" tags

v3.10-rc4] Linux 3.10-rc4

Fig. 16
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Critigue

e Strengths
* Main contribution of merge-tree
* Demonstrated on most complex DAG
* Natural interactions (e.g. pan, zoom)
» Different encodings of tree structure, all intuitive

* Weaknesses
* Merge-tree algorithm not robust
* Navigation between views cumbersome
 Vis felt like afterthought



Suggestion

* Juxtapose:
* Gitlog
* Files
* tree vis

Merge branch 'next' (accumulated 3.16 merge window patches) into master

Message Files

Reingold Tilford Tree

Merge branch 'next' (accumulated 3.16 merge window patches) into master

Linus Torvalds

Merge branch "next’ (accumulated 3.16 merge window patches) into master

Now that 3.15 is released, this merges the ‘next’ branch into ‘master’,
bringing us to the normal situation where my 'master' branch is the
merge window.

* accumulated work in next: (6889 commits)
ufs: sb mutex merge + mutex_destroy
powerpc: update comments for generic idle conversion
update comments for generic idle conversion
: remove cpu_idle() ferward declarations
: zero from and len fields in NBD_CMD_DISCONNECT.
: convert some level-less printks to pr_*
MATNTATNERS: adi-buildroot-devel is moderated
MAINTAINERS: add linux-api for review of API/ABI changes
mm/kmemleak-test.c: use pr_fmt for logging
fs/dIm/debug fs.c: replace seq printf by seq puts
fs/dln/lockspace.c: convert simple_str to kstr
fs/dIn/config.c: convert simple_str to kstr
mn: mark remap_file pages() syscall as deprecated

mm: memcontrol: remove unnecessary memcg argument from soft limit functions

mm: memcontrol: clean up memcg zoneinfo lookup
mn/memblock.c: call kmemlesk directly from memblock (alloc|free)
mn/mempacl.c: update the kmemleak stack trace for mempool allocations

lib/radix-tree.c: update the kmemleak stack trace for radix tree allocations

mn: introduce kmemleak_update_trace()
mm/kmemleak.c: use %u to print ->checksum

Show 10 v eniries Search
Filename
arch/alpha/include/asm/atomic.h 0
arch/alphafinclude/asmibitops.h 0
arch/alpharinclude/asmipei.h 0
arch/alphalinclude/asmthread_info.n 2
arch/arcfinclude/asm/atomic h 0
arch/arc/include/asmibarrier.h 0
arch/arcfinclude/asmibitops.h 1
arch/arc/include/asm/sections.h 0
arch/arcikemnelideviree.c 1
arch/arc/kemeltroubleshoot ¢ 3

Showing 110 10 of 5,627 entries Previous - 23 4 s

Removed
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Questions



Linvis Search View

 Allows filtering by
 Merge date range
e Commit author
e Keyword
* CommitID

Linux 3.10

Commit Date Range
Begin Date

End Date

cZb
Commit ID

Merges by Linus

Q Search

Fig. 7

Q Search
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Linvis Message Tab

* Displays Git log

* Included for
completeness

Me

Message

Me

Files Modules Tree

rge branch 'akpm' (patches from Andrew Morton)

rge leftovers from Andrew Morton:
"A few leftovers: ocfs2, gcov, RTC"

D

emailed patches from Andrew Morton :

(

rtc: sSm: consolidate two device type switch statements
rtc: sbm: add support for S2MPS14 RTC

rtc: sSm: support different register layout

rtc: sSm: use shorter time of register update

rte s5m: remove undocumented time init on first boot

sSm: SEC*

ov: add support for GCC 4.8

fdsrte: secy rename symbols to S5M
e)

: incorrect to terminate accepting connections loop upon

Fig. 9
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Merge branch 'akpm' (patches from Andrew Morton)

ing an
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Linvis File Tab

* Files changed in leaf
commits

 Added/Removed
columns show number
of changed lines

* Aggregates number of
changes to single file
across all commits

Merge branch 'akpm' (patches from Andrew Morton)

Message Files Modules Tree
Show 10 v entries Search:
Filename l£  Added Removed
drivers/rtc/Kconfig 2 2
drivers/rtc/rtc-s5m.c 241 147
fs/ocfs2/cluster/tcp.c 29 2
include/linux/mfd/samsung/rtc.h 48 38
kernel/gcov/base.c 6 0
kernel/gcov/gcc 4 7.c 5 0
Showing 1 to 6 of 6 entries Previous Next
Fig. 10
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Linvis Module Tab

* Linux specific Merge branch 'akpm' (patches from Andrew Morton)
o Grou ps files Message Files Modules Tree
o COU nt COIUmn Show 10 v entries Search:
shows number of e o
changed files for all -~ :
leaf commits e 1
ocfs2/o2net 1
rtc 5

Showing 1 to 4 of 4 entries

Fig. 11

Previous n Next
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Linvis List Tree

* Text-based representations of
the merge-tree

* Nested lists show the hierarchy

* Designed to model tree-views of
file browsers which are familiar
to developers

* Easy to search and navigate

eabdea8ba5668873afa54628a91aaa

3fb1c0

Merge branch 'next' (accumulated 3.16 merge

window patches) into master

Files
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Linvis Bubble Tree

* Organizes the commits
hierarchically by having the
parent commit contain the child
commits

* Similar to tree maps but clearly
shows leaf commits

* Good for providing clear
visualization of wide, hierarchical
data

Fig. 15



Linvis Reingold-Tilford Tree

* Intuitive representation of
merge-tree

* Not effective at display large
trees
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Fig. 13
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