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g TimeKeeper Business Clock Sync Platform

*  Over 8 years in production use at the world’s largest banks, exchanges, market
makers, hedge funds & many smaller startup disruptors

. NTP & PTP are routinely down to 50 ns accuracy against UTC/NIST traceability

. Flexibility & interoperability at scale on any IT environment - cloud/VM, bare metal,
Linux/Windows Solaris, and shared/dedicated networks

* NTP & PTP are ML-augmented/optimized
. Built-in fault tolerance & security
*  No Special hardware needed

*  Field proven platform of products, not a simulation

Not STAC Benchmarks
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N Complete End-to-End Solution: 4 Native Products

Grandmaster Il
Appliance

Server GNSS SkyMap™
Client Anti-Threat

MultiSource 1/O Trusted Sources

TimeMap™

Global v Enhanced
TimelQ™ TimeMap™ compn.m Holdover Clock

SourceCheck™ TimeMonitor™ TimeAssurance™ SecureTime™

TrustedTime™

Intelligent TimeKeeper® Enterprise-Class Business Clock Sync Platform
Linux | Windows | Solaris

Interoperability with Legacy
Grandmaster Time Servers
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TimeKeeper Client Key Features

® NTP/PTP TrustedTime™ consensus model: multisource, verify, SourceCheck™,
validate, ML-optimized TimelQ™ accuracy & UTC/NIST traceability, fault tolerant,

self-healing, all in real time

TK Active Client
Multiple =
NTP/PTP ‘ TimelQ™ ‘
Sources N —

‘ SourceCheck™ ‘
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+ Verified/Validated

* Cross Checked/Reliable

* Auditable/Compliant
/

Typ <100 ns
TrustedTlme“" ' ' Linux/Windows/
Solaris Server & VM Ti -
« UTC Traceable Source 0S clock ime-Critica

Applications

® @

Exploits any NIC nanos
precision HW timestamping
(ex: Mellanox ConnectX NIC)
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TimeKeeper Server Key Features

® Multi-NTP/PTP clients accuracy monitoring/analytics and TimeMap™ visibility tool
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1\ TimeKeeper Compliance Key Features

® Database of aggregated clock logs for data integrity support/monitoring, network
forensics, and regulatory audit reporting (MiFID Il, SEC 613 CAT NSM, UTC/NIST
traceability), powered by TimeKeeper Server in real time, with easy data export

N e ~\ 2l . . ,
\ﬁ 1 {Configurauon} [Tlrningo.uahtv | TimeMap 1 Cnmplianta] { Logs 1 { GNSS | | Client ] [ Support TlmeKeeper Compllance ‘&FSML&!IE
FINRA Audit Details
listed
Report Type Year Month Day Synchronization & Quality Time Report
1P (hostname) Source Max offset Date/time of offset
all N Monthly = 207 < January 1
MIFIDZ Daily 2018 February 2 Clients >= Alert threshold
FINRA 192 net Weekly March 3
FINRA amazon hosts Yearly April 4 10.10.2.39 o 0.001 100199 Sun, 30 Apr 2017 00:00:00 GMT
May 5
June 6 o Synchronized clients
10.9.2.44 0 0.000 024995 Sun, 30 Apr 2017 00:00:00 GMT
10.50.22 0 0.00001959% Sun, 30 Apr 2017 00;00:00 GMT
Performance Metrics 10.50.2.1 0 0.000 019 959 Sun, 30 Apr 2017 D0:00:00 GMT
. 10.11.244 ] 0.000 009 599 Sun, 30 Apr 2017 D0:00:00 GMT
Sync'd Clients 10.10.244 0 0,000 009999 Sun, 30 Apr 2017 00:00:00 GMT
(max offset range) 10.10.243 o 0.000 002999 Sun, 30 Apr 2017 00:00:00 GMT
10.10.2.41 [ 0.000 002 999 Sun, 30 Apr 2017 D0:00:00 GMT
10.10.2.42 o 0.000 002 999 Sun, 30 Apr 2017 00:00:00 CMT
10.10.2.40 o 0.000 002 999 Sun, 30 Apr 2017 00:00:00 GMT
10.11.2.40 o 0.000 000 499 Sun, 30 Apr 2017 00:00:00 GMT
10.13.2.40 o 0.000 000 499 Sun, 30 Apr 2017 00:00:00 GMT
10.11.2.42 o 0.000 000 459 Sun, 30 Apr 2017 00:00:00 GMT
10.13.239 o 0.000 000 459 Sun, 30 Apr 2017 00:00:00 GMT
10.11.243 o 0.000 000 459 Sun, 30 Apr 2017 00:00:00 GMT
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N TimeKeeper Grandmaster Il Key Features

® Fastest time server (<100G), integrated SkyMap™ GPS/GNSS anti-jam/spoof tool,
nanos precision HW timestamps, powered by TimeKeeper Server, with dual hot
swappable power/storage cards

GNSS B | P, | r— . o . ‘ TimeKeeper Server \rsas
UTC-Traceable . ]
Time References Global TImeMap e — - |
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TimeKeeper Platform/Product Benefits

GPS/GNSS c}BﬁCﬁUP
® Best-of-breed performance T ime Ruferences References

® (Cost effective (lowest TCO)

TK
Grandmaster

® Secure, fault tolerant & self-healing Appliance

® Total time network control & visibility

TK Server
® Trusted business clock accuracy & precision () TK Compliance

TK Active
Client

Not sure? Get a TimeAudit™
of your clock sync chain
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