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e Produce complex output Visualisation-in-the-Loop Tools
« Well suited to visualisation (VL-Tools)
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Just 1 VL-Tool Paper

IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS, VOL 26, NO.1, JANUARY 2020 1107

* INFOVIS ¢ SCIVIS
1-6 October 2017  Phoenix, Arizona USA

VAST ¢ INFOVIS ¢« SCIVIS 2 O—I

21-26 October 2018
BERLIN, GERMANY

CloudDet: Interactive Visual Analysis of Anomalous Performances
in Cloud Computing Systems

Ke Xu, Yun Wang, Leni Yang, Yifang Wang, Bo Qiao, Si Qin, Yong Xu, Haidong Zhang, Huamin Qu

© Avoncly toning © Avomcly mpacion @ omsly

ar i

bel

1 ’ O O O I a p e I S Fig. 1. CloudDet faciltates the exploration of anomalous cloud computing performances through three levels of analysis: (a) anomaly

inspection, and (c) anomaly clustering. The figure showcases some exploration fesults with Bitbrains Datacenter
traces data. Node (b) contains both short and long term spikes. Node (b2) shows a 12-hour p pattern for the performance
metrics by observing the calendar chart in (a2), but encounters a spike in the process. Node (b3) shows many short-term and
e perodic solkes ot the beginsing and an abnormel long-erm opks near the snd. At cospeing the kng-eem ot a il
aggregation glyph in (b5), (b3) is updated and the latter temporal data “pop h shows a similar pattern as the beginning. Node
54 Shows a ganera periodc rend by using the PCA analysi n (06, Most a1 the nodss ar ciusiore mo e groups in (c).

Abstract— Detecting and analyzing potential anomalous performances in cloud computing systems is essentialfor avoiding losses to
customers and ensuring the efficient operation of the systems. To this end, a variety of automated techniques have been developed to
identify anomalies in cloud computing. These techniques are usually adopted to track the performance metrics of the system (e.g.,
GPU. memry,and disk ), repesented by a mulivariae time seies However,given ihe complex characieiscs of cloud compuing
data, the effectiveness of these automated methods is affect stanal human jucraent on th aulomad anlyis tesus s
Toquired for anomaly nerpretaion, n ths papar, we presenta uniicd visual analyts syslom named CloudDet (0 ineractvel detect
inspect, and diagnose anomalies in cloud computing systems. A novel unsupervised anomaly detection algumhm s developed to
identify anomalies based on the specific temporal patterns of the given metrics data (e.9., the periodic patten). Rich visualization and
interaction designs are used 1o help understand the anomalies in the spatial and temporal context. We demonstrate the effectiveness
of CloudDet through a quantitative evaluation, two case studies with real-world data, and interviews with domain experts.

Index Terms—Cloud computing, anomaly detection, multidimensional data, performance visualization, visual analytics

+

Xu, Ke, et al. "Clouddet: Interactive visual analysis of anomalous
performances in cloud computing systems." IEEE transactions
on visualization and computer graphics 26.1 (2019): 1107-1117.
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adeSt DL-based networking SyStemS “ Interpreting Deep Learning-Based Networking Systems — SIGCOMM 2020
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Kaldor, Jonathan, et al. "Canopy: An end-to-end performance tracing and analysis system." Proceedings of the 26th symposium on operating systems principles. 2017.
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Figure 9: Engineers can use aggregate visualizations (a-c) to explore features. They can continue to drill down to individual traces (d-e) or
elements within the trace (f). All visualizations support customizations to focus on relevant data for that view (cf. §4.5)

Kaldor, Jonathan, et al. "Canopy: An end-to-end performance tracing and analysis system." Proceedings of the 26th symposium on operating systems principles. 2017.
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3. Describe the data output and
visualisation

4. Motivate the visualisation from the

users’ perspective

“This section describes what developers and users need to do to use
Smart-Conf library and configurations...”

“With the above changes, users are completely relieved of directly
setting performance-sensitive configurations.”

Wang, Shu, et al. "Understanding and auto-adjusting performance-sensitive configurations." ACM SIGPLAN Notices53.2 (2018): 154-168.
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Explain the user’s role
Include a screenshot

Describe the data output and
visualisation

Motivate the visualisation from the
users’ perspective

“We are publicly releasing our analysis scripts and the underlying
datasets via an interactive visualization interface and query API to

encourage reproducibility of our results.”

Dhamdhere, Amogh, et al. "Inferring persistent interdomain congestion." Proceedings of the 2018 Conference of the ACM Special Interest Group on Data Communication. 2018.
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Short Term
e More Exposition

Mid Term
 Specific Topic Areas

 More Collaboration

Long Term

e Increased Focus on VL and HL — Tools
o Better design
e Evaluation
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The paper
e Future avenues and going beyond just exposition
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Any Questions?

See it to Believe it? The Role of
Visualisation in Systems Research

VISION PAPER
Thomas Davidson, Max Planck Institute for Software Systems, Germany

Jonathan Mace, Max Planck Institute for Software Systems, Germany
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https://gitlab.mpi-sws.org/cld/sysviz

