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Test​ ​Environment 
 

Hardware​ ​environment A​ ​desktop​ ​with: 
Intel(R)​ ​Core(TM)​ ​i7-6700 
1​ ​Nallatech​ ​385a​ ​card 

Software​ ​environment RedHat​ ​6.8 
Intel​ ​FPGA​ ​SDK​ ​for​ ​OpenCL 
Nallatech​ ​BSP 
Hadoop​ ​3.1.0-SNAPSHOT​ ​single​ ​node 
cluster 
Modified​ ​Distributed-Shell​ ​requesting 
FPGA 
Modified​ ​Spark​ ​requesting​ ​FPGA 

 
We​ ​mainly​ ​use​ ​the​ ​modified​ ​Distributed-Shell​ ​for​ ​below​ ​test​ ​cases.​ ​We​ ​added​ ​a 
“-aocx”​ ​option​ ​and​ ​“-container_fpga_count”​ ​to​ ​make​ ​the​ ​DS​ ​client​ ​can​ ​upload​ ​the​ ​IP 
file​ ​and​ ​change​ ​its​ ​container​ ​request​ ​with​ ​a​ ​FPGA​ ​devices​ ​count. 



 
Key​ ​code​ ​changes: 
​ ​​ ​​ ​​ ​if​ ​(0​ ​!=​ ​fpgacount)​ ​{ 
​ ​​ ​​ ​​ ​​ ​​ ​resourceCapability.setResourceValue(ResourceInformation.FPGA_URI, 
fpgaCount); 
​ ​​ ​​ ​​ ​} 
 

FPGA​ ​demo​ ​application 
First​ ​of​ ​all,​ ​I’ll​ ​introduce​ ​the​ ​FPGA​ ​demo​ ​application​ ​used​ ​for​ ​testing.​ ​The​ ​demo​ ​is​ ​an 
example​ ​in​ ​Nallatech​ ​BSP(board​ ​support​ ​package)​ ​doing​ ​matrix​ ​multiplication​ ​with 
FPGA​ ​devices.​ ​The​ ​key​ ​steps​ ​of​ ​it’s​ ​main​ ​logic​ ​related​ ​to​ ​Hadoop​ ​YARN​ ​design​ ​is 
that​ ​it​ ​will​ ​find​ ​the​ ​.aocx​ ​file​ ​in​ ​local​ ​directory​ ​and​ ​load​ ​it. 

 
Actually,​ ​all​ ​OpenCL​ ​written​ ​application​ ​should​ ​load​ ​the​ ​aocx​ ​files​ ​using​ ​above 
OpenCL​ ​APIs.​ ​So​ ​that’s​ ​why​ ​the​ ​IntelFpgaOpenclPlugin​ ​in​ ​YARN​ ​should​ ​require 
user​ ​upload​ ​.aocx​ ​file​ ​and​ ​find​ ​it​ ​from​ ​container’s​ ​directory.​ ​If​ ​user​ ​don’t​ ​do​ ​so,​ ​we 
assume​ ​the​ ​FPGA​ ​application​ ​can​ ​find​ ​the​ ​aocx​ ​file​ ​itself. 
 
In​ ​this​ ​end-to-end​ ​testing,​ ​we​ ​don’t​ ​change​ ​DS​ ​to​ ​upload​ ​this​ ​demo’s​ ​“host”​ ​binary 
and​ ​run​ ​it​ ​from​ ​container​ ​directory​ ​because​ ​this​ ​location​ ​of​ ​“host”​ ​doesn’t​ ​affect​ ​the 
test​ ​result.​ ​For​ ​simplicity,​ ​we​ ​invoke​ ​the​ ​demo​ ​with​ ​a​ ​script​ ​“host.sh”​ ​in​ ​container​ ​to 
avoid​ ​penty​ ​of​ ​environment​ ​setting​ ​of​ ​IntelFPGASDKForOpenCL: 



[yarn@fpga-devkit​ ​apache-hadoop-install-dir]$​ ​cat 
/home/fpga/nallatech-385a/examples_p385a_sch_ax115/matrix_mult/matrix_mult/bi
n/host.sh 
#!/bin/bash 
echo​ ​"FPGA​ ​test:\n" 
source​ ​/home/yarn/.bashrc 
/home/fpga/nallatech-385a/examples_p385a_sch_ax115/matrix_mult/matrix_mult/bi
n/host 
 
[yarn@fpga-devkit​ ​apache-hadoop-install-dir]$​ ​cat​ ​~/​.bashrc  
#​ ​.bashrc 
 
#​ ​Source​ ​global​ ​definitions 
if​ ​[​ ​-f​ ​/etc/bashrc​ ​];​ ​then 

.​ ​/etc/bashrc 
fi 
 
#​ ​User​ ​specific​ ​aliases​ ​and​ ​functions 
export​ ​JAVA_HOME=/usr/java/jdk1.8.0_131 
source​ ​/home/yarn/apache-hadoop-install-dir/env.sh 
#FPGA​ ​related 
export​ ​ALTERAOCLSDKROOT="/home/fpga/intelFPGA_pro/17.0/hld" 
export 
AOCL_BOARD_PACKAGE_ROOT=/home/fpga/intelFPGA_pro/17.0/hld/board/nalla
_pcie 
export​ ​QSYS_ROOTDIR="/home/fpga/intelFPGA_pro/17.0/qsys/bin" 
export 
PATH=$ALTERAOCLSDKROOT/bin:/home/fpga/intelFPGA_pro/17.0/quartus/bin:/ho
me/fpga/intelFPGA_pro/17.0/quartus/sopc_builder/bin:$PATH 
export 
LD_LIBRARY_PATH=$ALTERAOCLSDKROOT/host/linux64/lib:$AOCL_BOARD_P
ACKAGE_ROOT/linux64/lib:$LD_LIBRARY_PATH 
 
The​ ​normal​ ​output​ ​of​ ​demo​ ​is​ ​as​ ​follows: 



 

Test​ ​scripts 
There’s​ ​five​ ​scripts​ ​created​ ​for​ ​running​ ​DS​ ​application​ ​for​ ​different​ ​behaviors. 
Fistly,​ ​a​ ​normal​ ​DS​ ​with​ ​shell​ ​command​ ​“env”​ ​but​ ​no​ ​FPGA​ ​requested: 
[yarn@fpga-devkit​ ​apache-hadoop-install-dir]$​ ​cat​ ​​test_distributedshell.sh  
#!/bin/bash 
yarn​ ​jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​-jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​-shell_command​ ​"env" 
 
Secondly,​ ​run​ ​FPGA​ ​demo​ ​with​ ​FPGA​ ​devices​ ​requested​ ​also​ ​with​ ​IP_ID​ ​set​ ​in 
environment: 
[yarn@fpga-devkit​ ​apache-hadoop-install-dir]$​ ​cat 
test_distributedshell_with_FPGA_with_IP.sh  
#!/bin/bash 
yarn​ ​jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​-jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​​-shell_command 
"/home/fpga/nallatech-385a/examples_p385a_sch_ax115/matrix_mult/matrix_mult/bi
n/host.sh"​ ​​-aocx 
/home/fpga/nallatech-385a/examples_p385a_sch_ax115/matrix_mult/matrix_mult/bi
n/matrix_mult.aocx​ ​​-shell_env​ ​REQUESTED_FPGA_IP_ID​=matrix_mult 
-container_fpga_count​​ ​1 
 
Thirdly,​ ​run​ ​FPGA​ ​demo​ ​with​ ​FPGA​ ​devices​ ​requested​ ​but​ ​no​ ​IP_ID​ ​set​ ​in 
environment: 
[yarn@fpga-devkit​ ​apache-hadoop-install-dir]$​ ​cat 
test_distributedshell_with_FPGA_without_IP.sh  



#!/bin/bash 
yarn​ ​jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​-jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​-shell_command 
"/home/fpga/nallatech-385a/examples_p385a_sch_ax115/matrix_mult/matrix_mult/bi
n/host.sh"​ ​​-aocx 
/home/fpga/nallatech-385a/examples_p385a_sch_ax115/matrix_mult/matrix_mult/bi
n/matrix_mult.aocx​ ​​-container_fpga_count​​ ​1 
 
Fourthly,​ ​run​ ​FPGA​ ​demo​ ​without​ ​FPGA​ ​devices​ ​without​ ​IP_ID​ ​environment: 
[yarn@fpga-devkit​ ​apache-hadoop-install-dir]$​ ​cat 
test_distributedshell_without_FPGA_without_IP.sh  
#!/bin/bash 
yarn​ ​jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​-jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​-shell_command 
"/home/fpga/nallatech-385a/examples_p385a_sch_ax115/matrix_mult/matrix_mult/bi
n/host.sh" 
 
Fifthly,​ ​run​ ​FPGA​ ​demo​ ​without​ ​FPGA​ ​devices​ ​but​ ​set​ ​the​ ​IP_ID​ ​environment: 
[yarn@fpga-devkit​ ​apache-hadoop-install-dir]$​ ​cat 
test_distributedshell_without_FPGA_with_IP.sh  
#!/bin/bash 
yarn​ ​jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​-jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​-shell_command 
"/home/fpga/nallatech-385a/examples_p385a_sch_ax115/matrix_mult/matrix_mult/bi
n/host.sh"​ ​-aocx 
/home/fpga/nallatech-385a/examples_p385a_sch_ax115/matrix_mult/matrix_mult/bi
n/matrix_mult.aocx​ ​-shell_env​ ​REQUESTED_FPGA_IP_ID=matrix_mult 
 

Test​ ​Cases 
 



1.​ ​Test​ ​FPGA​ ​demo​ ​application​ ​with​ ​FPGA​ ​and​ ​IP​ ​env 
specified 
YARN​ ​configuration​ ​for​ ​FPGA: 

 

 

 
 
FPGA​ ​resource​ ​initialization​ ​log: 



 

 

 
 
 
 

Test​ ​command Expectation Actual 
Result 

start-yarn.sh No​ ​error​ ​of​ ​NM  

test_distributedshell_with
_FPGA_with_IP.sh 
(​-container_fpga_count 
1​) 

A.​ ​FPGA​ ​allocation​ ​log​ ​shown  

B.​ ​FPGA​ ​IP​ ​download​ ​log​ ​shown  

C.​ ​FPGA​ ​IP​ ​programming​ ​log 
shown 

 

D.​ ​Demo​ ​pass​ ​log​ ​shown  

 
The​ ​A,​ ​B,​ ​C,​ ​D​ ​log​ ​is​ ​as​ ​follows: 
A.​ ​For​ ​FPGA​ ​allocation,​ ​the​ ​AM(deny​ ​FPGA​ ​device)​ ​should​ ​be​ ​different​ ​with 
container 

 

 
B.​ ​For​ ​FPGA​ ​IP​ ​download 



 
 
C.​ ​For​ ​FPGA​ ​IP​ ​programming 

 
 
D.​ ​demo​ ​execution​ ​pass 

 
 

2.​ ​Test​ ​FPGA​ ​demo​ ​application​ ​with​ ​FPGA​ ​and​ ​IP​ ​already 
programmed 
The​ ​YARN​ ​configuration​ ​is​ ​same​ ​with​ ​case​ ​1. 

2.1​ ​Use​ ​existing​ ​IP​ ​Device 
 

Test​ ​command Expectation Actual 
Result 



test_distributedshell_with
_FPGA_without_IP.sh 
(​-container_fpga_count 
1​) 
​ ​Run​ ​twice.​ ​Check​ ​the 
second​ ​one. 

FPGA​ ​allocation​ ​log  

FPGA​ ​IP​ ​download​ ​log  

No​ ​FPGA​ ​IP​ ​programming​ ​log  

Demo​ ​pass  

 

 
 

2.2​ ​Another​ ​demo​ ​FPGA​ ​application​ ​with​ ​different​ ​IP 
Here​ ​we​ ​run​ ​another​ ​hello_world​ ​FPGA​ ​application​ ​to​ ​show​ ​the​ ​IPID​ ​metadata 
changing: 
[yarn@fpga-devkit​ ​apache-hadoop-install-dir]$​ ​cat 
test_distributedshell_with_FPGA_with_IP2.sh 
#!/bin/bash 
yarn​ ​jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​-jar 
/home/yarn/apache-hadoop-install-dir/home/share/hadoop/yarn/hadoop-yarn-applica
tions-distributedshell-3.1.0-SNAPSHOT.jar​ ​-shell_command 
"/home/fpga/nallatech-385a/examples_p385a_sch_ax115/hello_world/hello_world/bi
n/host.sh"​ ​-aocx 
/home/fpga/nallatech-385a/examples_p385a_sch_ax115/hello_world/hello_world/bin
/hello_world.aocx​ ​-shell_env​ ​​REQUESTED_FPGA_IP_ID=hello_world 
-container_fpga_count​ ​1 
 
 

Test​ ​command Expectation Actual 
Result 

test_distributedshell_with
_FPGA_without_IP2.sh 
(​-container_fpga_count 
1​) 

​ ​FPGA​ ​allocation​ ​log  

​ ​FPGA​ ​IP​ ​download​ ​log  

​ ​FPGA​ ​IP​ ​programming​ ​log  



​ ​Run 
test_distributedshell_w
ith_FPGA_without_IP.s
h​ ​first.​ ​Check​ ​the 
second. 

Demo​ ​pass  

 
 

 

3.​ ​Test​ ​FPGA​ ​demo​ ​application​ ​with​ ​FPGA​ ​but​ ​no​ ​IP​ ​env 
specified 
The​ ​YARN​ ​configuration​ ​is​ ​same​ ​with​ ​case​ ​1. 
 

Test​ ​command Expectation Actual 
Result 

test_distributedshell_with
_FPGA_without_IP.sh 
(​-container_fpga_count 
1​) 

​ ​FPGA​ ​allocation​ ​log  

​ ​No​ ​FPGA​ ​IP​ ​download​ ​log  

​ ​No​ ​FPGA​ ​IP​ ​programming​ ​log  

Demo​ ​pass  

 

 

 

4.​ ​Test​ ​demo​ ​application​ ​with​ ​FPGA​ ​but​ ​no​ ​IP​ ​file​ ​uploaded 
The​ ​yarn​ ​configuration​ ​is​ ​same​ ​with​ ​case​ ​1. 
 



Test​ ​command Expectation Actual 
Result 

test_distributedshell_with
_FPGA_without_IP.sh 
(​-container_fpga_count 
1​ ​but​ ​remove​ ​-aocx 
option​) 

​ ​FPGA​ ​allocation​ ​log  

​ ​No​ ​FPGA​ ​IP​ ​download​ ​log  

​ ​No​ ​FPGA​ ​IP​ ​programming​ ​log  

Demo​ ​pass(because​ ​it​ ​has 
devices​ ​and​ ​find​ ​aocx​ ​file​ ​in​ ​its 
directory) 

 

 

 
 
 

Test​ ​command Expectation Actual 
Result 

test_distributedshell_with
_FPGA_without_IP.sh 
(​-container_fpga_count 
1​ ​but​ ​remove​ ​-aocx 
option​ ​and​ ​the 
environment​ ​setting​) 

​ ​FPGA​ ​allocation​ ​log  

​ ​No​ ​FPGA​ ​IP​ ​download​ ​log  

​ ​No​ ​FPGA​ ​IP​ ​programming​ ​log  

Demo​ ​pass(because​ ​it​ ​has 
devices​ ​and​ ​find​ ​aocx​ ​file​ ​in​ ​its 
directory) 

 

 
 

 

5.​ ​Test​ ​demo​ ​application​ ​without​ ​FPGA​ ​devices​ ​requested 
The​ ​YARN​ ​configuration​ ​is​ ​same​ ​with​ ​case​ ​1. 

Test​ ​command Expectation Actual 
Result 

test_distributedshell_with
out_FPGA_with_IP.sh 

​ ​FPGA​ ​allocation​ ​log  



 
And 
test_distributedshell_with
out_FPGA_without_IP.sh 
(​-container_fpga_count 
0​) 

​ ​​No​ ​​FPGA​ ​IP​ ​download​ ​log  

​ ​​No​ ​​FPGA​ ​IP​ ​programming​ ​log  

​ ​Demo​ ​​failed​(No​ ​device​ ​found)  

test_distributedshell.sh “Env”​ ​command​ ​output  

 
 

 

 



6.​ ​No​ ​fpga​ ​resource​ ​plugin​ ​configuration 

 
No​ ​fpga​ ​resource​ ​enabled​ ​configuration,​ ​it​ ​should​ ​run​ ​all​ ​scripts​ ​success​ ​because​ ​no 
FPGA​ ​isolation​ ​involved. 
 

Test​ ​command Expectation Actual 
Result 

start-yarn.sh No​ ​error​ ​of​ ​NM  

test_distributedshell.sh See​ ​output​ ​of​ ​“env”  

test_distributedshell_with
_FPGA_with_IP.sh 
(​-container_fpga_count 
0​) 

A.No​ ​FPGA​ ​allocation​ ​log  

B.​ ​No​ ​FPGA​ ​IP​ ​download​ ​log  

C.​ ​NO​ ​FPGA​ ​IP​ ​programming​ ​log  

D.​ ​Demo​ ​pass  

test_distributedshell_w
ith_FPGA_without_IP.
sh 

Above​ ​“A,​ ​B,​ ​C,​ ​D”​ ​check​ ​​ ​items  



test_distributedshell_w
ithout_FPGA_without_I
P.sh 

Above​ ​“A,​ ​B,​ ​C,​ ​D”​ ​check​ ​items  

test_distributedshell_w
ithout_FPGA_with_IP.
sh 

Above​ ​“A,​ ​B,​ ​C,​ ​D”​ ​check​ ​items  

 
The​ ​demo​ ​binary​ ​output​ ​in​ ​container:  

 
 

Untested​ ​End-to-End​ ​Scenarios 
 
At​ ​present,​ ​we​ ​haven't​ ​tested​ ​below​ ​scenarios.​ ​The​ ​report​ ​will​ ​be​ ​posted​ ​later. 

1. Multiple​ ​devices​ ​in​ ​one​ ​host 
2. A​ ​spark​ ​application​ ​that​ ​use​ ​native​ ​libraries​ ​to​ ​accelerate​ ​workload 

 


