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Interactive Production Performance Feedback in the IDE

Jurgen Cito

W @citostyle 2nd Vienna Software Seminar, August’19



https://flic.kr/p/jvz8uE

No continuous feedback loop from production to development
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Observation

l Instrumentation

Runtime Traces

[26/06/2015:21205.0], responseTime, "CustomerService", 204
[26/06/2015:21215.0], responseTime, "CustomerService", 169
[26/06/2015:21216.0], cpuUltilization, "CustomerServiceVM2", 0.73
[26/06/2015:21216.0], cpuUtilization, "CustomerServiceVM1", 0.69
[26/06/2015:21216.1], vmBilled, "CustomerServiceVM1", 0.35
[26/06/2015:21219.4], ids, "ids", [1,16,32,189,216]

(execution times, CPU util, memory,
filesystem, energy, ..., events)

Hypothesis: Information presented on wrong abstraction level




PerformanceHat

Instant performance feedback prediction on code changes
implemented as Eclipse plugin with Java

Model Extraction from Traces Incremental Update
(Initial Learning) (Reflect Code Changes)

Contextualization Operational Awareness

/**

=

*

* LOGIN Connection to server
wr
private void login() {
call_all.setEnabled(true);
VTestBox b = singleljserVBox;

String userName = b.user.getSelectedItem().toString();
String pwd = b.getPassword();
new DataManager(b).start(userName, pwd);



Continuous and Incremental Feedback Algorithm

Algorithm 1: Maiching, Inferring, and Propagating Run-
time Information to AST Nodes in Method m

Data: A method m € M (p), a dataset D, a specification function &,
an inference function I’
Result: All relevant AST nodes in 7 annotated with data in D or with
a prediction inferred through I
tolnferNodes < {;
// I-eratcr goes through methcd AST through BFS
(i.e. cutside-in)

[Pass 1: Specification Mapping]

[Pass 2: Inference + Propagation]



0
Inference on code changes N

public Integer overallRating() {
Connection conn = readConnection();
List<Supplier> supplier = getSuppliers(conn);
Integer ratings = 0;
for(Supplier s : supplier) {

ratings += s.getPurchaseRating(); New
} Code

return ratings;

overallRating
Code
IRat Change
_ (_ getSuppliers Loop:suppliers
q

: size:
readConne@ (_ getPurchaseRating

[Pass 1: Specification Mapping]
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Inference on code changes 1\/

public Integer overallRating() {
Connection conn = readConnection();
List<Supplier> supplier = getSuppliers(conn);
Integer ratings = 0;

for(Supplier s : supplier) {
ratings += s.getPurchaseRating(); [FolAL
} Code

return ratings;

|— overallRating [Propagation]

L readConnection L getSuppliers Loop:suppliers Predicted Entlty

. .* » [Statistical Inference]
Mﬂ size: Ll

[Pass 2: Inference + Propagation]




Performance models are mixed form of
analytical models and machine learning models.

capture capture

programming
model

dynamic
effects

“Enhancing Performance Prediction Robustness by Combining Analytical Modeling and Machine Learning”,
D. Didona et al., ICPE'17

earn a cheaper target
model

.,i,.

,  Source (Given) : :- Target (Learn) :
. Y 1

Transfer learning uses a0 I o
| ® C | o C

Knowledge on the source to vy T
| | ' |

I | ' I

[ | | |

Extract Reuse
d& Transferable /

Knowledge

“Iransfer Learning for Software Performance Analysis: An Exploratory Analysis”, P. Jamshidi et al., ASE’17
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PerformanceHat
(Open Source Case Study: Agilefant)

@Transactional(readOnly = true)

public List<StoryTO> retrievelLeafStories(int projectId, StoryFilters filters) {
Project original = this.retrieve(projectld);

List<Story> leqFStories = this.storyRankBusiness.
retrieveByRankingContext(original);

leafStories = storyFilterBusiness.
filterStoryList(leafStories, filters);

List<StoryTO> leafStoriesWithRank = new ArrayList<StoryTO0>();

int rank = 0;

for(Story leafStory : leafStories) {

StoryTO tmp = new StoryTO(leafStory);
tmp.setRank(rank++);

Set<Task> tasks = new HashSet<Task>();
for (Task task : tmp.getTasks()) {

TaskTO taskTO = new TaskTO(task);
long sum = 0;
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Interactive PerformanceHat Visual
Enable interactive model and uncertainty reasoning

Studio

b = a * Foo3(b) 31 ms|‘;
rar ¢ = Fool2(b) 5 M5|;
b += b * Foo3(b) 31 ms| ;

ar y = Fool2(a) > MS|;

ar collection = new List<int>();

foreach (var item in collection) 1.
{
Foo3(10)]__ 31 ms ;
y += Fool2(a) > MS|;
DoNothingFoo() AL
)

return b + ¢ + y;



Challenges

Method-level sampling Inferring Latent Variables for
not available Performance Models

Dealing with Uncertainty Premature Optimization
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 Quickly indicates - about that statement :

- how often a log
- statement or .
- exception happens :

- in production : i :
LY // " [Go to the monitoring] :

T .. .1 10k log.error ("error occurred " + var); T
] iE(.0) 1
/]
log.warn("warn: " + wvar2);

/] ... S
! - Searchable
- monitoring ;
" information of the :
- entire software  :
= .. system

 Last 24 hours: 540
void method () { 4

throw new RuntimeException () ;

Log awareness - field study — .
w/ Jos Winter, Mauricio Aniche, - sty
Arie van Deursen @ TU Delft

“Monitoring-aware IDEs” @ FSE'19
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Interactive Production Performance Feedback in the IDE enables developers
to contextualize production perspectives and prevent performance regressions

public ListeSearyTls retrisvel cafStories(int project™d, StarmfFilters filters) {
Foo2 (i a, i 2 ms Project original - this.retrieve(orojectlic);

ListStory> leafStories « this,.storyRankBusiness. retrievedyRankingContext(original);
b = a * Foo3(b)

c = Fool2(b)
leofStories = storyFilterBusiness. filterStorylist(lecfStories, filters);
ltstistjry'”)\ leafStariedMitiRonk « new ArrM;;f;StcryTr}.();
int ranc « 0:

b += b * Foo3(b)

’
fur(Story leafStory : leofStories) {
Storyl0 tmp = new >torylU( learStory);

ry = Fool2(a) tnp. setRonk(ranks+);

< zrilflzE e = £ <3 >(); SetcToasks teosks « new hashSetcTasks():
for (Task tesk : tmp.getTasks()) -
(var item in collection) 1 — ToskTO taskT) = n 18 lOphas been identifind as critical
long sum « ©; The average total time is: 468.0ms
v' — : sum up ml Average terations: €.0; aversge time per iteration: 78.0ms kK10.setEFf
Foo3(10) 31 ms| ; for(TaskHourEntry
7o . vl 6.0°7E.0ms
y += FoolZ(a) 2 MS ] SUN 4= Y- loog header 0.0ms
\ : B\l = | [ 8.0ms
DoNothlngFoo( ) e tuskT0, setEffo-ts OO‘EODOOG) 78.0ms = 78.0ms
loop header: 0.0ms
b+ c + y; tosks .ocd(toskT0) loop body 78.0ms
qetNinutesSpert:  78.0ms
}
trp. setTasks(tosks); o) Further lafo

GitHub
Q http://sealuzh.github.io/PerformanceHat/
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