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Review

N

#|ast Tutorial:
s Scheduling
s Typeclasses
#Recent Lectures:
x SMIPS ISA
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Software Debugging

Print Statements

%

N

# See a bug, not sure what causes it
# Add print statements

# Recompile

# Run

# Still see bug, but you have narrowed it down
to a smaller portion of code

# Repeat with more print statements...

# Find bug, fix bug, and remove print
statements
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BSV Debugging
Display Statements

N

# See a bug, not sure what causes it
# Add display statements

# Recompile

# Run

# Still see bug, but you have narrowed it down
to a smaller portion of code

# Repeat with more display statements...

# Find bug, fix bug, and remove display
statements
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BSV Display Statements

N

#®#The $display() command is an
action that prints statements to
the simulation console

#Examples:
m Sdisplay(“Hello World!”);

m Sdisplay (“"The value of x is %d”, XxX);

W\

m Sdisplay (“"The value of y is V%,
fshow(y));
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Ways to Display Values

Format Specifiers

N

%

#%d - decimal
#®#9%0Db — binary

#%0 - octal

#9%h - hexadecimal

#9%0d, %0b, %00, %0h

x Show value without extra whitespace
padding
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Ways to Display Values

fshow

A
\V

# fshow is a function in the FShow typeclass

# [t can be derived for enumerations and
structures

# Example:

typedef emun {Red, Blue} Colors deriwving (FShow) ;
Color ¢ = Red;

Sdisplay (“c is %, fshow(c));
Prints “c is Red”
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BSV Debugging

Waveform Viewer

%

N

# Simulation executables can dump VCD
waveforms

m ./simMyTest -V test.vcd

# Produces test.vcd containing the values
of all the signals used in the simulator
= Not the same as normal BSV signals

# \/CD files can be viewed by a waveform
viewer

= Such as gtkwave

# The signal names and values in test.vcd
can be hard to understand

s Especially for structures and enumerations
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BSV Debugging Example

Using the Bluespec GUI and
the GTKWave waveform
viewer

N
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Step 1
Generate VCD File

#®#RUN ./simTestName -V test.vcd

N
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Step 2
Open Bluespec GUI

@Run “bluespec fifo.bspec”

N

Note, to run the
GUI remotely, you
need to SSH into
the servers with
the “ssh -X"
command

For the fifo lab,
fifo.bspec can be
found in
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Step 3
Set top module name

Open project options

N

%

Emje::tl Edit Build Tools Window Message Help
New... == =]

Open... ifo.bspec is opened. r_‘
Save

Save As...

Save Placement

Close

Quit

|-l1-
| I <

Specify options for current project fhome/acwright’s.175/1abs/answersfifo

A

-
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Step 3
Set top module name

#Set the top L
module name to =
match the —

- Verilog files location |buIIdDIr Browse...
compiled module  wwmeew =
= Search Path Add |
in TestBench.bsv % D -

LibrarexBluoNoc Leete |
] = Move Down |
Display ncludapaﬂam|" sV

isplay exclude pattern
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Step 4

N

O & & =

=

The project ./fifo.bsg

Project Files
Editor Window

Package Window
Type Browser

Meodule Browser
Schedule Analysis
Minimize All

Close All

Open Module Viewer

x Bluespec Workstation - Fifo

Project Edit Build Tools ﬂlrﬂuwl Message

Help

@

=

X

k|

Activate Module Browser Window
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Step 4
Open Module Viewer

Module Browser - Fifo

Module View Wave Viewer

N

mkTbCFFunctional ﬂ (A View Source
= =
JumpTo Inst
Send Can Fire
Send Will Fire
of - Send Reg Output
Al

Send Clock

Send Predicate

Send Body
| L d Send To Wave
¥ hd
Find vl Next ‘ Prev ‘ GtkWave 20 packages 1nmdu|esj
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Step 5

N

Meodule View Wave 1Iul'lae:ﬂ.wnne:rl

Attach
Load Dump File...
Reload Dump File

o marscrr IES
mkThCFFun =

[

Record Commands

Clear History
Save session...

Replay session...

Options...

Close

Allow XServer connections

Open Wave Viewer

% Module Browser - Fifo

=

View Source

JumpTo Inst

Send Can Fire

Send Will Fire

=

Find
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d

vl Mext ‘ Prev ‘ Starts the Waveform Viewer tkWan 20 packages 1 modules
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hd

Send Reg Output

Send Clock

Send Predicate

Send Body

Send To Wave

A
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Step 5
Open Wave Viewer

N

Directory: /home/acwright/6.175/labs/answers/fifo —| |

1 buildDir

£ gtkwave

El test.ved

BT ||
File name: test.ved Open

Files of type: Alldump files (*.ved." fsdb," fst,".wif} Cancel
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Step 6
Open Wave Viewer

@ ™ G GTKWave - fhome/facwright/6.175/labs/fanswers/Ffifo/test.vcd

ao = T_l B 1 = == { p From:0sec To:| 14755 us Marker: — | Cursor: 0 sec
¥ SsT Signals Waves

$DUPO Time
main

Type Signals

Filter:

Append | | Insert | | Replace
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Step 6
Add Some Signals

” Module Browser - Fifo

Meodule View Wave Viewer

N

A Sou
E mKTbCFFunctional = | [ocik crock Fy | ViewSource
= fifo 1
O RST Reset
JumpTo Inst
data — O D_IN Bit#2) °
menqP Reg#(Bit#(2) OEN Bool Send Can Fire
O deqP Reg#(Bit#(2)) 0 Q_OUT BIit#{2)
O empty Reg#(Bool) - Send Will Fire
O full Reg#(Bool) -
hd
engReq o Send Reg Output
deqReq N

B methods provided
clearReq Send Clock

# .read
O canonicalize : It:]ﬂ
T
m Send Predicate
Send Body
- kd Send To Wave
v TR soraTovave
Find vl Next | Prev | GtkWave Ready 20 packages 1rmdules/
o
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Step 6
Add Some Signals

” Module Browser - Fifo

N

WVHW&F
B mkTbCFFunctional ﬂ 0 CLK Clock (& | View Source
= fifo oy ]
O RST Reset
JumpTo Inst
data O D_IN Bit#2) P
mlenqP Reg#(Bit#(2)
L EN Bool Send Can Fire
[l deqP Reg#(BIt#(2)) 0 Q_OUT BI
O empty Reg#Bool) h .
O full Reg#(Bool) S|g na |S - Send Will Fire
engR Send
de:H: = e
B methods provided E
clearReq read() Send Clock
+ -
O canonicalize write)
m Send Predicate
. Send Body
Module Hierarchy
| ¥ Send To Wave
v R == owe |
F"“'I :l Next | Prev | GikWave Ready 20 packages 1 modules y
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Step 7/
Look at the Waveforms

@ ® & GTKWave - fhomefacwright/6.175/labs/fanswers/Fifo/test.ved

oo 5= E|_, £ = = & [é= =¥ \) (/ From:| 0 sec To:| 14755 us Marker: - | Cursor: 113 us
¥ 55T Signals Waves
$DUPO Time 188 us B8 us 360 us

main fifo enqP [Bit#(2)]
fifo deqP [Bit#(2)]

fifo empty [Bool]

fifo_full [Bool]

Type Signals

Filter:

Append | | Insert | | Replace
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Step 7/
Look at the Waveforms

@ ® & GTKWave - fhomefacwright/6.175/labs/fanswers/Fifo/test.ved

XER e ek

€ o From:0sec

To:| 14755 us Marker: - | Cursor: 113 us
¥ 55T Signals Waves
$SDUPO Time 100 us 300 us
main fifo enqP/[Bit#(2)]
fifo degP [Bit#(2)]
fifo empty [Bool]
fifo [Bool]
Type Signals
Filter:

Append | | Insert | | Replace
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Step 7/
Look at the Waveforms

Time

fifo engP [Bit#(2)

fifo degP [Bit#(2)
fifo empty [Bool
fifo full [Bool

True |False

—_— e e
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Step 8

N

Meodule View Wave Viewer

Add Some More Signals

EAmMkTbCFFunctional

B fifo
data

O engP Reg#BIitH2))
O deqP Reg#{Bit#(2))
O empty Reg#{Bool)
O full Reg#{Bool)

engqReq

degReq

clearReq

O canonicalize
m

Find

Septemberl2, 2014

~ .

View Source

JumpTo Inst

Send Can Fire

Send Will Fire

hd

vl Naxt|Prmr|

B methods provided

PIslcLK Clock N
O RST_N Reset
hd
ot
|

GtkWave Ready

http://csg.csail.mit.edu/6.175

Send Reg Output

Send Clock

Send Predicate

Send Body

E Send To Wave

20 packages 1 modules

A
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Step 8

Add Some More Signals

Time

fifo eng
fifo deq
fifo e

Septemberi2, 2014

fifo

CLK [Clock] =
P [Bit#(2)]
P [Bit#(2)]
]
]

mpty [Bool
full [Bool] =
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Step 9

Add Rules Too

N

%

x Module Browser - Fifo

Module View Wave Viewer

E mkTbCFFunctional
B fifo
data

O enqgP Reg#BitH2))
O deqP Reg#(Bit#(2))
O empty Reg#{Bool)
O full Reg#{Bool)
engReq

degReq

clearReq

H m

Find
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& | -
i ILL_FIRE_RL fifo_canonicalize Bodji] View Source
O CAN_FIRE_RL_fifo_canonicalize Boo JumpTo Inst
Send Can Fire
E Send Will Fire
: of Send Reg Output
E methods called
./clearReg/ehrReg.read() e
../clearReq/ignored_wires/_element_
Send Predicate
../clearReqg/virtual_reg/_element_1.r
../clearReq/virtual_reg/_element_1.w Send Body
../clearReqg/wires/_element_0.wget()
L [ ] Send To Wave
| K
vl Next ‘ Prev ‘ GtkWave Ready 20 packages 1 modules
o
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Step 9
Add Rules Too

N
¥

Time

CLK [Clock] =
fifo engP [Bit#(2)]=
fifo deqP [Bit#(2)]=

fifo empty [Bool]=

fifo full [Bool] =

WILL FIRE RL fifo canonicalize [Bool]=
CAN FIRE RL fifo canonicalize [Bool]=
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