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Introduction

Compiling toolchains in general can be hard work and complicated.
Thankfully as with everything else in life these days there are easier ways
to get things done. Here we will look at an “easy” way on how to compile a
RISC-V GNU toolchain for Windows with multilib and nano support. We
will also be able to select which libraries we want and we will build the

“nano” variants of those libraries also.

Requirements

e Ubuntu (I'm running Ubuntu 20.04 on a virtual machine)
o |tis easier to build a Windows toolchain on Linux than building a

Windows toolchain on Windows, go figure...

And thats all we need to compile a RISC-V GNU Toolchain for Windows.
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Desktop

ctng samples

. sh-unknown-elf

“riscv32-unknown-elf” selected (containing 2 items)

) iad N

D) Recent : . h - e St

- powerpc-unknowr-linux-uclibc, m68k-unknown-uclinux-uclibc 2items 17:59 <%
* Starred

. powerpc-unknown_nofpu-linux-gnu 2items 17:59 %
(:f Home
D besktap . riscv32-hifive 2 1759 %
[E Documents riscv32-unknown-elf
U Downloads . riscv64-unkrown-elf 7 items 17:53 o
I Music )

. riscv64-unknown-linux-gnu 2items 1759 ¥
& Pictures

. riscv64-zephyr-elf 2items 17:59 <%
B Videos
% Rubbish Bin . s390-ibm-linux-gnu 2items 17:59 3%

&

) shared-drives & . 5390x-ibm-linux-gnu 2items 17:59 Tr
+ Other Locations . sh-multilib-linux-gnu 2items 17:59 %

. sh-multiliblinux-uclibc 2 items 17:59 o

Home

Desktop ng

samples

©

Recent
Starred
Home
Desktop

Documents

=TT I o B~

Downloads

a

Music

[=] Pictures
H Vvideos

i Rubbish Bin

O shared-drives &

+ Other Locations

Name

. x86_64-unknown-linux-gnu
. x86_64-unknown-linux-uclibc

. X86_64-w64-mingw32

. X86_64-w64-mingw32,arm-cortexad_neon-linux-gnueabihf

X86_64-w64-mingw32,riscv32-unknown-elf

- X86_64-w64-mingw32,x86_64-pc-linux-gnu

- %86_64-zephyr-elf
- xtensa-fsfelf
- xtensa-fsFlinux-uclibc

- xtensa-intel_apl_adsp_zephyr-elf

- xtensa-intel_bdw_adsp zephyr-elf

“x86_64-w64-mingw32,riscv32-unknown-elf” selected (containing 2 items)

Size

2 items

2 items

2 items

2 items

2 items

2 items

2 items

2 items

2items

2items

Modified

17:59

17:59

17:59

17:59

17:59

17:59

17:59

17:59

17:59

17:59

e

k4



https://shadowcode.io/wp-content/uploads/2020/06/copy_riscv_config.png
https://shadowcode.io/wp-content/uploads/2020/06/rename_x86_riscv.png
https://shadowcode.io/
https://shadowcode.io/
https://shadowcode.io/posts/
https://shadowcode.io/contact/
javascript:void(0)

1 CT_CONFIG_VERSION="3"
T EXPERIMENT
3:['..T _ARCH RISCUSHADOWCODE
4 CT_TARGET_VENDOR=""
5 CT_LIBC_NONE=y
6 # CT_CC_GCC_LDBL_ 128 iz pot zei
7 CT_CANADIAN=y
8 CT_HGST:“xBﬁ_ﬁ4—wﬁ4—mingw32“|
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{3t Home Neg Fan ang
{0 Recent -
* Starred
£3i Home
[ Desktop
B Documents
§ Downloads
J1 Music
[&] Pictures

B viden.

% RubbishBin

=] shared-drives a

+ Other Locations

I+ ryno@shadowcode-linux: ~/Desktop/ct-ng

make[2]: Leaving directory '/home/ryno/Desktop/ct-ng’
make[1]: Leaving directory '/home/ryno/Desktop/ct-ng’
2 $ ./ct-ng x86 64-w64-mingw32,riscv32-unknown-elf
CONF  x86_64-w64-mingw32,riscv32-unknown-elf
#
# configuration written to .config
#

EEE A KA AT AR TR AT AR R R R R RARRRRRRARRR AR I A AR R R Aok hkhhd®k
Initially reported by: Antony Pavlov
URL: https://github.com/frantony/crosstool-ng
s e e o e e o oo ok ko ok e sk o oo ook e ook ok ok ok ok ok ko ke e ko
WARNING! This sample may enable experimental features.
Please be sure to review the configuration prior
to building and using your toolchain!
you have been warned!
EEEEKAE AT R EEETREERRERRRRARARRI AR AR TR A d Tk khhhhhhdsk

Now configured for

'XB6_64-w64-mingw32,riscv32-unknown-elf"
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ryno@shadowcode-linux: ~/Desktop/ct-ng

CONTACT _(htt

crosstool-NG Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).

Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> meodularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

I aths and misc options ---3|
Target options --->
Toolchain options --->
Operating System --->
Binary utilities --->
c-library ---=>
C compiler --->
Debug facilities --->
Companion libraries --->
Companion tools ---=>
Test suite --->

< Exit = < Help > < Save > < Load >
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ryno@shadowcode-linux: ~/Desktop/ct-ng

Paths and misc options
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc»<Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > modri= cavable
1C->
%] Stop after downloading tarballs
] Use a mirror
Verify download digests (checksums)
Digest algorithm (SHA-512) --->
Verify detached zizretiren
ER N EtEaeting i
Force extractions
override config.

Patches origin (Bundled only) --->
*** Build behavior ***
Number of parallel jobs
Maximum allowed load
Use -pipe
Extra build compiler flags
Extra build linker flags
Extra host compiler flags
Extra host linker flags
Shell to use as CONFIG SHELL (bash) ---=
Clean after each build step
*%% Logging ***
Maximum log level to see: (EXTRA) ---=>
Warnings from the tools' builds
[*] Progress bar
[*] Log to a file
[*] Compress the log file

< Exit > < Help > < Save > < Load >

ryno@shadowcode-linux: ~/Desktop/ct-ng

Target options
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc»<Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

Target Architecture (riscv) ---=>

*#%% Options for riscv #*%%
() suffix to the arch-part
[ 1 omit vendor part of the target tuple

*%% Generic target options ***
Ii*
[*] Attempt to combine libraries into a single directory
[ 1 use the MMU

Bitness: (32-bit) --->

*** Target optimisations ***

Architecture level

Generate code for the specific ABI

Tune for CPU

Target CFLAGS

Target LDFLAGS

< Exit = < Help = < Save > < Load >
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\J IV o/l
ryno@shadowcode-linux: ~/Desktop/ct-ng

C-library
Arrow keys navigate the menu. <frmeri» sflfeis sUdRENS - -5 (37 ety snbhmenus
Highlighted letters are hotkeys. riessing <Y- lncCiliudges, <h- exCiudes, <f- moduiar
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ 1 excluded <M> module < > module capable

[ ] library (newlib) --->
*** Options for newlib **=*
show newlib versions from (RedHat) --->
source of newlib (Released tarball) ---=
newlib patches origin (Per global policy) ---=
Version of newlib (3.3.0) --->
Target CFLAGS for newlib (NEW)
Enable I0Os on C99 formats (NEW)
Enable 1I0s on long long (NEW)
Enable I0s on floats and doubles (NEW)
Enable printf-family positional arg support (NEW)
Vector buffer mechanism to support stream I0 buffering (NEW)
optimize fprintf to unbuffered unix file (NEW)
Fseek optimisation (NEW)
Disable the syscalls supplied with newlib (NEW)
Enable finalization function registration using atexit (NEW)
Enable dynamic allocation of atexit entries (NEW)
Enable atexit data structure as global variable (NEW)
Enable lite exit (NEW)
Enable small reentrant struct support (NEW)
Enable support for multiple threads (NEW)
Enable retargetable locking (NEW)
Place each function & data element in their own section (NEW)
Allow wide €99 stream orientation (NEW)
optimize newlib for size (NEW)
Enable Link Time Optimization (NEW)
Enable Nano Malloc (NEW)
Enable Nano Formatted If0 (NEW)
Extra config for newlib (NEW)
*** Options for newlib nano ***
Enable newlib nano variant
Target CFLAGS for newlib nano (NEW)

< Exit > < Help > < Save > < Load >
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ryno@shadowcode-linux: ~/Desktop/ct-ng

C-library
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > malnis cavable

1-) et b
[ 1 optimize newlib for size (NEW)
[ 1 Enable Link Time Optimization (NEW)
[ 1 Enable Nano Malloc (NEW)
[ 1 Enable Nano Formatted I/f0 (NEW)
() Extra config for n'J‘ N TN

*** Options for newi:c

Enable newlib nano variant

Target CFLAGS for newlib nano (NEW)

Enable I0s on C99 formats (NEW)
Enable I0s on long long (NEW)
Enable I0s on floats and doubles (NEW)
Enable printf-family positional arg support (NEW)
Vector buffer mechanism to support stream I0 buffering (NEW)
Optimize fprintf to unbuffered unix file (NEW)
Fseek optimisation (NEW)
Disable the syscalls supplied with newlib (NEW)
Enable finalization function registration using atexit (NEW)
Enable dynamic allocation of atexit entries (NEW)
Enable atexit data structure as global variable (NEW)
[*] Enable lite exit (NEW)
[*] Enable small reentrant struct support (NEW)
[*] Enable support for multiple threads (NEW)
[ ] Enable retargetable locking (NEW)
Place each function & data element in their own section (NEW)
Allow wide C99 stream orientation (NEW)
ﬁ
Enable Link Time Optimization (NEW)
[*] Enable Nano Malloc (NEW)
H+)

< Exit = < Help = < Save > < Load >
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C compiler
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc»<Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ 1 excluded <M> module < > mniusie rznabl:
T-)

Version of gcc (9.2.8) --->
) Flags to pass to --enable-cxx-flags
) Core gcc extra config (NEW)
) gcc extra config
) List of multilib vaitorts
*] Link libstdc++ staticaily
Use system zlib
Configure TLS (Thread Local Storage)

]
]
M=

*#*% Optimisation features **%*

Enable GRAPHITE loop optimisations

Enable LTO

**%* Settings for libraries running on target ***

Optimize gcc libs for size

compile libstdc++ nano variant

Compile libmudflap

Compile libssp

compile libquadmath

*** Misc. obscure options. **#*

Use _ cxa_atexit (NEW)

Do not build PCH

Enable 128-bit long doubles

Enable build-id

linker hash style (Default) --->

Decimal floats (auto) --->

*** Additional supported languages: ***
[ ] Fortran
() other languages (EXPERIMENTAL)

< Exit > < Help > < Save > < Load >

hadowcode-linux: ~/Desktop/ct-ng

644 paths.sh '/home/ryno, <top/zt-ng/share/

echo ct-ng |
‘echo ct-ng

/Deskto
3 S ./ct-ng xB86_64-wb4-mingw32,riscv32-unknown-elf
4-w64-mingw32,riscv32-unknown-elf

# configuration written to .config
#

Fhh A A AR A I AR AR AR A AR A AR h AR A IR AR A dh A h ARk kdh kb hhrhhkhdk ko k*

Initially reported by: Antony Pavl
URL: https://github.com/frantony/c 1-ng

B L £ L i R e I R s s T 2T T T

WARNING! This sample may enabl mental ture
Please be sure to review the configuration prior
to building and using your toolchain!

Now , u have been warnec

B £ L : L2 i e I R E s 2T 2T T T

Now configured for 64-w64-mingw32,riscv32-unknown-elf"

S ./ct-ng menuconfig
CONF menuconfig

configuration written to .config

the configuration.
'ct-ng build' to start the build or try 'ct-ng help'

s i
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SHADOWCODE

) Recent Name -  Size Modified Star
e &= conskraints.md 2.5kB 1Jan2019 ¥
arres
£} Home h elfh 1.2kB 1Jan2019 ¥
[ Desktop h freebsd.h 1.8ks 9Apr2019 ¢
Documents
5 &l generic.md 2.7kB 26 Mar 2019 ¥
¢ Downloads
h ' linuch 2.2kB 1Jan2019 ¥
1 Music
[&] Pictures
H Videos &= peephole.md 1.6kB 1Jan2019 ¥
i Rubbish Bin m  pic.md 4.8k 1Jan2019 ¥
O shared-drives &
&1 predicates.md 6.4kB 1Jan2019 ¥
+ Other Locations .
C  riscovc 148.7 kB 5Aug2019 ¥
h riscvh 32.4kB 1Jan2019  +r

“multilib-generator” selected (2.4 kB)
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# This file was gﬁ%et)tow&@ tor with the cq

#

./multilib-generator rv32i-ilp32--c rv32im-ilp32--c rv3l
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SHADOWCODE

ryno@shadoweode-linux: ~/Desktop/zt-ng/bin/.build/sre/gee-9.2.0/gce/config/riscy Q .

: $ ./multilib-generator rv32i-ilp32-- rv32ic-ilp32-- rv32im-ilp32-- rv32imc-ilp3z
# This file was generated by multilib-generator with the command:

./multilib-generator rv32i-ilp32-- rv32ic-ilp32-- rv32im-ilp32-- rv32imc-ilp32--
MULTILIB_OPTIONS = march=rv32i/march=rv32ic/march=rv32in/march=rv32inc mabi=ilp32
MULTILIB_DIRNAMES = rv3zi \
rvizic \
rv3zim \
rvszinc ilp32
MULTILIB_REQUIRED = march=rv32i/mabi=ilp32 \

1p32 \
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t-elf-multilib

1# This file was generated by
2# ./multilib-generator rv3
3 MULTILIB_OPTIONS = march=rv32i/march=r
4 MULTILIB_DIRNAMES = rv32i \

5 rv32ic \

6 rv32im \

7 rv3d2imc ilp32

8 MULTILIB_REQUIRED = march=rv32i/mabi= b '
9 march=rv32ic/mabi=11p32 \

10 march=rv32im/mabi=11p32 \

11 march=rv32imc/mabi=11p32

12 MULTILIB_REUSE =

v L /3Wm pis A 3
v32ic/march=rv32im/march=rv32imc mab

saving file “/home/rynofDesktop/zt-ng/bin/.build/src/gcc-9.2.0/gcc/confi...  PlainText + Tab width: 8 ~ Ln12, Col 18 b INS
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c WtHlins
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are
hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

**%* crosstool-NG behavior **%
Use obsolete fi.aiires
Try features marked as cxPtERIMENIAL

Allow building as root user (READ HELP!)
Debug crosstool-NG
*%% pathg *%*
(S{HOME}/src) Local tarballs directory
[*] Save new tarballs
[ ] prefer buildroot-ctyle Tayout af the dewnloads
(S{CT_TOP_DIR}/.bu 14\ "din'iiyg irec iory
(S{CT_PREFIX:-${HOME}/x-tools}/${CT_HOST:+HOST-${CT_HOST}/}${CT_TARGET}) Prefix directory
[*] Remove the prefix dir prier to building
[*] Remove documentation

a @) arzie (e

TT INSTaLT LICEnses
[*] Render the toolchain read-only
[*] Strip host toolchain executables
[ ] strip target toolchain executables
[*] strip target toolchain libraries
*** Downloading ***
Download agent (wget) --->
] Forbid downloads
] Force downloads
18) Connection timeout
--passive-ftp --tries=3 -nc --progress=dot:binary) Extra options to wget
] Stop after downloading tarballs
] Use a mirror
] Verify download digests (checksums)
Digest algorithm (SHA-512) --->
[ 1 Verify detached signatures
**% Extracting #&+
[ 1 Force extractions
*] override config.{guess,sub
) o areer excracting tarbaud
Patches origin (Bundled only) --->
*** Build behavior ***

U+)

*

< Exit > < Help > < Save > < Load >
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riscv32-unknown-elf riscv32-unknown-elf lib

U Recent
1item 11:58
% Starred
{; Home 1iten 11:58
\
] Desktop 1item 11:58
Documents
B 1item 11:58
{ Downloads
A-| crt0.0 1o L 124
J1 Music
S pict libc.a 1.4 MB 12:24
Pictures
O Videos i | libc_nano.a 1.3 MB 12:24
% Rubbish Bin i libg.a 1.4 MB 12:24
O shared-drives 4
libgloss.a 36.7kB 12:24
+ Other Locations .
libgloss_nano.a 36.7 kB 12:24
libg_nano.a 1.3 MB 12:24
libm.a 747.1kB 12:24
libnosys.a 23.2kB 12:24
libsim.a 36.3kB 12:24
libstde++.a 6.3 MB 12:24
# | libstdc++.a-gdb.py 2.5kB 12:22
libsupc++.a 379.6 kB 12:24
nano.specs 599 bytes 11:58
Nosys.Specs 11:58

C:\Users\Ryno>riscv32-unknown-elf-gcc -primt-multi-1ib

rv32i/i1p32;@march=rv32i@mabi=ilp32
rv32ic/ilp32;@march=rv32ic@mabi=ilp32
rv32im/ilp32;@march=rv32imgmabi=ilp32
rv32imc/ilp32;@march=rv32imc@mabi=11p32

C:\Users\Ryno>j]
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