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What is QERX
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Why Use QERX
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Performance

End of block chain
or interrupt

Translation :
Block Address Cache
Cache Cache Hit
Miss
Add to
cache
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Performance

Computing Performance of ESA Past (ERC32)
Standard Microprocessors Slow processors,
emulation speed not a
problem

Hardware

Current (LEON2)

A gap starting to show
between processor speed
and traditional emulation

QERX

Near Future (LEON23)
T diton Traditional emulation
Emulation frustratingly slow

rd

Performance (normalised against MA31750)

>

”
/ Medium Future (LEONA4)
- ———— Traditional emulation
MA31750 TSC691 TSC695 AT697F GR712RC NGFP NGMP UnfeaSible, al‘ChiteCture

change required
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Extensibility

Tsim QERX

ERC32 -tsc695 TSC695

_at697 AT697F

LEONS -gr702 GR712RC Key:

Text
File
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Accuracy

Accurate

Integer
Unit

Instruction
Timings

Indeterminate
Instructions
and data
dependencies

Floating

Instruction
Timings

Stall
Factor

Configuration

Detailed

expensive

Stall
Factor

Configuration provides other details: clock speeds, cache details...
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Practicality

Developer 1

Developer 2

Development
Computer 1

Development
Computer 2

Develop, Compile, Debug, Test

Check-in, Release, Integrate, Verify

(All done at the Server!)
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Developer 3 Developer n
Development Development
Computer 3 Computer n
IDE SSH IDE SSH
Build Server

SW repository

SSH

Target Processor

Emulator (e.g. TSIM)
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Practicality

Developer 1 Developer 2 Developer 3 s Developer n
Development Development Development Development
Computer 1 Computer 2 Computer 3 Computer n
IDE SSH IDE SSH IDE SSH IDE SSH

\/

Build Server
SSH

Develop, Compile, Debug, Test
(can be done locally?!)

Check-in, Release, Integrate, Verify |
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Software Validation Facilities — SVF

Test Procedures

Other Models (e.g. Payload)
(SMP2 compliant)

Target Processor
Application Software

and Stimuli

Target Processor
Operating System

[ R, — — === =1
I Target Processor Externa I
' Emulator - QERX Interfaces |1
. - I

: Basic Platform Models Configuration
l (SMP2 compliant) and Control
| . |
I 1/0 Models (test automation, debug |
| support, etc.) |
! I
! I

|
: Simulator Infrastructure (SIMSAT) |

I
N "

Host Operating System
Test Results and
Host Computer Reports
\ J
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Operational Simulators

Target Processor
Application Software

Other Models (e.g. Payload)
(SMP2 compliant)

Target Processor
Operating System

Environment Models

(SMP2 compliant)

I
: o : Toeee]
: Emulator - QERX Interfaces |1

- . I
: Platform Models Configuration ||l RAVAISEES
I (SMP2 compliant) and Control !
: 1/O Models (test automation, debug 11 Tvres i
I support, etc.) [
I I
| |
| . 1 MCSDIF
| Simulator Infrastructure (SIMSAT) |

I
N o
Host Operating System
Test Results and
Host Computer Reports
\\
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Background of QERX

« QEMU Dynamic Translation Emulator

»

Open Source

» Supports many target processors including SPARC

»

« But, why can’t you just use QEMU:

»

»

»

»

»

»

21 May 2014

FAST

Complete machine emulation (not just a processor)

Doesn’t support ERC32
Doesn’t support LEON

Virtual timers rely on
host clock — no link to
Instructions executed

Not available as a
shared library

No command driven
interface

QERX - Dynamic Translation Emulator

MIPS

300

250

200

150

100

50

Integer performance (dhrystone)

- B N

T5IM ATMEL ATERTE (LEONZ) QEMU

Intel Pentium 4 EM64T @ 3.6 GHz
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What is QERX

Overview of the QERX Architecture

o -~ USER
User Application l '
v

a

Configuration

Processor Model:

Leon or ERC 32

SPARC Model RAM PROM

Host Platform

SCISYS User
Components Components
QEMU Other external
Components Components
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Current Status

Processor | SPARC | FPU UARTs |AHB | Cores | MMU | Memory
Protection

ERC32 Softor 2 Tx/Rx N/A 2 units
(TSC695F) hard
LEONZ2 v8 Softor 2 Tx/IRx v 1 N/A 4 units
(AT697F) hard
LEONS3 v8e Softor 6 TX/Rx v 2 v MMU
(GR712RC) hard

Key added features:

 LEONS validation

e Multicore support

 Memory management unit and memory protection support
« Bidirectional UARTs

« Hard and soft FPU implementation

* An extensive set of commands and tools
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Validation

QERX Functional SPARC v8
Tests Compliance test

Gala Operational EarthCARE STF
Simulator (erc3z2) (LEON2)

LEONS3 Study Hardware
Software Comparison (GR712RC)
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Performance

: 2,445 225
25 75,824 5,998
M

1 667,113 62,035
400k 28,924 2,975
1 70,326 5,805

1 13,813 1,532

Whetstone

Both on 64-bit Intel Xeon E5507 @ 2.26 GHz
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Performance

Performance improvement over Tsim

14

12.6 x faster

12.1 x faster

12
10.8 x faster

10
9.0 x faster

Stanford Dhrystone Whetstone Nbench
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Performance

Performance of Gaia Operational Simulator

ezl Min* Mean* Max * Min *

IGM 286 3.16 3.36 3.2
TSM 246  2.67 2.88 2.68

NM 254 271 2.9 2.69

* Figures shows speed against real time

Intel Xeon E31245 @ 3.3 GHz
Launch Ready Gaia Operational
Simulator
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Mean *

3.56 3.71
2.88 3.09
2.96 3.14

Mean
12 13 10
9 8 7
6 9 8

Highest AOCS modes:

IGM
TSM
NM

Inertial Guidance Mode
Transition Mode
Normal/Nominal Mode
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Performance

Percentage performance improvement within Gaia Operational
Simulator

14

13

12

10

%

Inertial Guidence Mode Transition Mode Nominal Mode
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Performance

QERXx Execution time compared with HW
900

800

700

797
382
225
200
115
0

QERX running on E3-1225 QERXx running on E5507 Actual GR712RC @ 48Mhz Theoretical GR712RC @
100Mhz

QERX running on QERX running on Actual GR712RC @ Theoretical GR712RC
E3-1225 (ms) E5507 (ms) 48Mhz (ms) @ 100Mhz (ms)

Up to 8 times faster than the hardware

2]
o
o

on)
o
o

N
o
o

Execution time in ms

w
o
o
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Future

LEONA4

Core Core

Core Core

Level 2
Cache
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Future

Core Core

Target cores
to host cores

Core Core
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Future

Core Core

Functions onto
Individual cores

Core Core

b scisys
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Summary

Performance
» Faster than real-time, up to 8 times (LEON3)
» 10 times faster than Tsim
» Significant performance improvement over the ESOC emulator within
an Operational Simulator
Extensibility
» Next Generation Processors
» Configurable to different chipsets
» Tuneable
Practicality
» Large range of tools
» Simple and familiar interface
» Flexible and configurable
Validation
» Validated against independent test suite
» Used in realistic environments
» Validated against hardware up to LEON3
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Questions?

) )

QERxGaia QERxVsTsimMany

Bruno Carvalho

Business Development Manager
Space Division

SCISYS UK Ltd
Clothier Road, Bristol

b BS4 5SS, UK
S( I SY S Direct: +44 1249 466 337
Mobile: +44 7584 349174

Product information sheet available

bruno.carvalho@scisys.co.uk
WWW.SCiSys.c0.uk
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