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This program interpreter self-identifies as: 
/gnu/store/...-glibc-2.35/lib/ld-linux-x86-64.so.2

Shared library search path:
  (libraries located via /etc/ld.so.cache)
  /gnu/store/...-glibc-2.35/lib (system search path)

Subdirectories of glibc-hwcaps directories, in 
priority order:
  x86-64-v4
  x86-64-v3 (supported, searched)
  x86-64-v2 (supported, searched)



Where are the directories‽

¯\_( ツ )_/¯



Where are the directories‽

glibc.git $ git grep glibc-hwcaps
elf/tst-glibc-hwcaps-2-cache.script:
mkdirp 0770 $L/glibc-hwcaps/x86-64-v2
mkdirp 0770 $L/glibc-hwcaps/x86-64-v3
cp $B/elf/libx86-64-isa-level-3.so \

$L/glibc-hwcaps/x86-64-v2/libx86-64-isa-level.so
cp $B/elf/libx86-64-isa-level-4.so \

$L/glibc-hwcaps/x86-64-v3/libx86-64-isa-level.so



Where are the directories‽

glibc.git $ git grep const\ char\ _dl_hwcaps_subdirs
sysdeps/powerpc/powerpc64/le/dl-hwcaps-subdirs.c: \

const char _dl_hwcaps_subdirs[] = \
"power10:power9";

sysdeps/s390/s390-64/dl-hwcaps-subdirs.c: \
const char _dl_hwcaps_subdirs[] = \
"z16:z15:z14:z13";

sysdeps/x86_64/dl-hwcaps-subdirs.c: \
const char _dl_hwcaps_subdirs[] = \
"x86-64-v4:x86-64-v3:x86-64-v2";



Where are the directories‽
● /lib/
● /lib/glibc-hwcaps/x86-64-v2/
● /lib/glibc-hwcaps/x86-64-v3/
● /lib/glibc-hwcaps/x86-64-v4/



Where are the directories‽
● /lib/
● /lib/glibc-hwcaps/power9/
● /lib/glibc-hwcaps/power10/

* little-endian only



Where are the directories‽
● /lib/
● /lib/glibc-hwcaps/z13/
● /lib/glibc-hwcaps/z14/
● /lib/glibc-hwcaps/z15/
● /lib/glibc-hwcaps/z16/



Directed Acyclic Graph



Is it worth it?



Is it worth it?

Does it matter?



-funroll-



ncdu x86-64-v1 vs x86-64-v3
● 238 »       mov····%rcx,0x20(%rax)

● 239 »       movups·-0x68(%rbp),%xmm0

● 240 »       movups·-0x58(%rbp),%xmm1

● 241 »       movups·%xmm1,0x10(%rax)

● 242 »       movups·%xmm0,(%rax)

● 243 »       mov····%fs:0x28,%rax

● 244 »       mov····-0x8(%rbp),%rcx

● 245 »       cmp····%rcx,%rax

● 246 »       jne····2391e1·<sinf@@Base-0xeea5f>

● 247 »       mov····-0xa0(%rbp),%rax

● 248 »       add····$0xb0,%rsp

● 249 »       pop····%rbp

●

● 250 »       retq

●

● 251 »       call···332820·<__stack_chk_fail@plt>

● 252 »       cs·nopw·0x0(%rax,%rax,1)

● 238 »       mov····%rcx,0x20(%rax)

● 239 »       vmovups·-0x68(%rbp),%ymm0

●

●

● 240 »       vmovups·%ymm0,(%rax)

● 241 »       mov····%fs:0x28,%rax

● 242 »       mov····-0x8(%rbp),%rcx

● 243 »       cmp····%rcx,%rax

● 244 »       jne····23927e·<sinf@@Base-0xef712>

● 245 »       mov····-0xa0(%rbp),%rax

● 246 »       add····$0xb0,%rsp

● 247 »       pop····%rbp

● 248 »       vzeroupper·

● 249 »       retq

● 250 »       vzeroupper·

● 251 »       call···333c40·<__stack_chk_fail@plt>

● 252 »       cs·nopw·0x0(%rax,%rax,1)



Let’s see some code



(define (gsl-hwabi psabi)
  (package/inherit gsl
    (name (string-append "gsl-" psabi))
    (arguments
     (substitute-keyword-arguments (package-arguments gsl)
       ((#:make-flags flags #~'())
        #~(append (list (string-append "CFLAGS=-march=" #$psabi)
                        (string-append "CXXFLAGS=-march=" #$psabi))
                  #$flags))
       ((#:configure-flags flags #~'())
        #~(append (list (string-append "--libdir=" #$output
                                       "/lib/glibc-hwcaps/" #$psabi))
                  #$flags))
       ;; The building machine can't necessarily run the code produced.
       ((#:tests? _ #t) #f)
       ((#:phases phases #~%standard-phases)
        #~(modify-phases #$phases
            (add-after 'install 'remove-extra-files
              (lambda _
                (for-each (lambda (dir)
                            (delete-file-recursively (string-append #$output dir)))
                          (list (string-append "/lib/glibc-hwcaps/" #$psabi "/pkgconfig")
                                "/bin" "/include" "/share"))))))))
    (supported-systems (list "x86_64-linux" "powerpc64le-linux"))
    (properties `((hidden? . #t)
                  (tunable? . #f)))))



;; This copy of gsl will automatically use the libraries that target the
;; x86_64 psABI which the hardware supports.
(define-public gsl-hwcaps
  (package/inherit gsl
    (name "gsl-hwcaps")
    (arguments
     (substitute-keyword-arguments (package-arguments gsl)
       ((#:phases phases #~%standard-phases)
        #~(modify-phases #$phases
            (add-after 'install 'install-optimized-libraries
              (lambda* (#:key inputs outputs #:allow-other-keys)
                (let ((hwcaps "/lib/glibc-hwcaps/"))
                  (for-each
                    (lambda (psabi)
                      (copy-recursively
                        (string-append (assoc-ref inputs (string-append "gsl-" psabi))
                                       hwcaps psabi)
                        (string-append #$output hwcaps psabi)))
                    (list "x86-64-v2" "x86-64-v3" "x86-64-v4")))))))))
    (native-inputs
     (modify-inputs (package-native-inputs gsl)
                    (append (gsl-hwabi "x86-64-v2")
                            (gsl-hwabi "x86-64-v3")
                            (gsl-hwabi "x86-64-v4"))))
    (supported-systems (list "x86_64-linux"))
    (properties `((tunable? . #f)))))



$ tree /gnu/store/j1w1sdd6f3jz61mv5hcrf98imfn9bgls-gsl-hwcaps-2.7.1/
├── bin
│   ├── gsl-config
│   ├── gsl-histogram
│   └── gsl-randist
├── etc
│   └── ld.so.cache
├── include
│   └── gsl
├── lib
└── share
     ├── aclocal
     │   └── gsl.m4
     ├── doc
     │   └── gsl-hwcaps-2.7.1
     │       └── COPYING
     ├── info
     │   └── gsl-ref.info.gz
     └── man



$ tree /gnu/store/j1w1sdd6f3jz61mv5hcrf98imfn9bgls-gsl-hwcaps-2.7.1/lib/
├── glibc-hwcaps
│   ├── x86-64-v2
│   │   ├── libgsl.la
│   │   ├── libgsl.so -> libgsl.so.27.0.0
│   │   ├── libgsl.so.27 -> libgsl.so.27.0.0
│   │   └── libgsl.so.27.0.0
│   ├── x86-64-v3
│   │   ├── libgsl.la
│   │   ├── libgsl.so -> libgsl.so.27.0.0
│   │   ├── libgsl.so.27 -> libgsl.so.27.0.0
│   │   └── libgsl.so.27.0.0
│   └── x86-64-v4
├── libgsl.la
├── libgsl.so -> libgsl.so.27.0.0
├── libgsl.so.27 -> libgsl.so.27.0.0
├── libgsl.so.27.0.0
└── pkgconfig
    └── gsl.pc



(define use-glibc-hwcaps
  (package-input-rewriting/spec
    ;; Replace some packages with ones built targeting custom packages build
    ;; with glibc-hwcaps support.
    `(("gsl" . ,(const gsl-hwcaps))
      ("sdsl-lite" . ,(const sdsl-lite-hwcaps))
      ("seqwish" . ,(const seqwish-hwcaps))
      ("odgi" . ,(const odgi-hwcaps))
      ("wfmash" . ,(const wfmash-hwcaps)))))

(define-public pggb-with-hwcaps
  (package
    (inherit (use-glibc-hwcaps pggb))
    (name "pggb-with-hwcaps")))

Using the custom packages



Is it worth it?

Only sometimes































Thanks

Q & A
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