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Package: libcamlpdf-ocaml-dev
Source: camlpdf (2.6-1)
Version: 2.6-1+b1
Architecture: armhf
Maintainer: Debian OCaml Maintainers <debian-ocaml-maint@lists.debian.org>
Installed-Size: 14581
Depends: libcamlpdf-ocaml-2dfx8, libstdlib-ocaml-dev-rayz1, ocaml-4.14.1
Recommends: ocaml-findlib
Provides: libcamlpdf-ocaml-dev-2dfx8
Section: ocaml
Priority: optional
Homepage: https://github.com/johnwhitington/camlpdf
Description: library for reading, writing and manipulating PDF files and data
 CamlPDF consists of a set of low level modules for representing,
 reading and writing the basic structure of PDF, together with an
 initial attempt at a higher level API.
 .
 This package contains all the development stuff you need to develop
 OCaml programs which use camlpdf.










./md5sums


a4016054d53657668d60bc560d4bc972  usr/lib/ocaml/camlpdf/META
f8ac2a9b2fa2769794cf03e23d5babf8  usr/lib/ocaml/camlpdf/camlpdf.a
6ed4fa9314dca0725a819d057819131b  usr/lib/ocaml/camlpdf/camlpdf.cma
79861a5c9474ac2bdc7fde288e7c382e  usr/lib/ocaml/camlpdf/camlpdf.cmxa
596e116eb9a51772c62ae63d2c60d234  usr/lib/ocaml/camlpdf/libcamlpdf_stubs.a
637d318918792e898b8e4e918fe75920  usr/lib/ocaml/camlpdf/pdf.cmi
f3cd843e55d127a2a8f424b71f251fe5  usr/lib/ocaml/camlpdf/pdf.cmt
03350299fa8fa2ee55c1a2750102e240  usr/lib/ocaml/camlpdf/pdf.cmti
e5bb81b1e2befe3f295ff2b011c1ff54  usr/lib/ocaml/camlpdf/pdf.cmx
a338742ddf57cf890c0697593b496ab4  usr/lib/ocaml/camlpdf/pdf.mli
6c6503401fe29c5f45b0a0ba0049c266  usr/lib/ocaml/camlpdf/pdfafm.cmi
e126b995aac1e85be4f7c1c1d91f2328  usr/lib/ocaml/camlpdf/pdfafm.cmt
d9402efc4b33c83d00ea596525e2fd76  usr/lib/ocaml/camlpdf/pdfafm.cmti
89e45e01ed71f94028b049180f8b3891  usr/lib/ocaml/camlpdf/pdfafm.cmx
3944b989fdff619c45f8f538b2b48671  usr/lib/ocaml/camlpdf/pdfafm.mli
3a771ab0d1dbbc3e313cc5a8abe7a449  usr/lib/ocaml/camlpdf/pdfafmdata.cmi
8a9c4a9aa648090abfbf2958ec8bdbb1  usr/lib/ocaml/camlpdf/pdfafmdata.cmt
829d8327efbda509f80f6a891bd15531  usr/lib/ocaml/camlpdf/pdfafmdata.cmti
22d7effeed3ba8694b886c2fc4c227a8  usr/lib/ocaml/camlpdf/pdfafmdata.cmx
4c58d9938f5ccd55a6dfeb4595765dd9  usr/lib/ocaml/camlpdf/pdfafmdata.mli
084d95318a49bc69e79e27f61f56e54f  usr/lib/ocaml/camlpdf/pdfannot.cmi
3312b6833c3772e46e32a3f636767e6c  usr/lib/ocaml/camlpdf/pdfannot.cmt
f96c9a23090259ba1455a730da04b2fc  usr/lib/ocaml/camlpdf/pdfannot.cmti
25647ca3595f0ea6ea792da6a5cbe604  usr/lib/ocaml/camlpdf/pdfannot.cmx
2dd724e91ae1d764d2c4854329ea1ef3  usr/lib/ocaml/camlpdf/pdfannot.mli
d91ec823b3d5c34ec317dca1efc21e57  usr/lib/ocaml/camlpdf/pdfcodec.cmi
a3a61f45528fead5d6213f51518e73db  usr/lib/ocaml/camlpdf/pdfcodec.cmt
9044d7856e5ac112b6bb6c3684b35fd7  usr/lib/ocaml/camlpdf/pdfcodec.cmti
37910af65baee5f34e02f0ec4846bab8  usr/lib/ocaml/camlpdf/pdfcodec.cmx
3a424044afe6c4bda458244cdc2e7687  usr/lib/ocaml/camlpdf/pdfcodec.mli
063de3509b6808e7b25e72bf02f4349e  usr/lib/ocaml/camlpdf/pdfcrypt.cmi
f5e7bcd928ee05951e377eb20d44117b  usr/lib/ocaml/camlpdf/pdfcrypt.cmt
81b765417bf8080561bdeedc6a45105e  usr/lib/ocaml/camlpdf/pdfcrypt.cmti
d8b12ab9e5aef7b5be905924bd4804ba  usr/lib/ocaml/camlpdf/pdfcrypt.cmx
986bc60eedafbef2c97b7bf06c9b3e3a  usr/lib/ocaml/camlpdf/pdfcrypt.mli
ab7f4dd4a34a70a1603e8554349fae6a  usr/lib/ocaml/camlpdf/pdfcryptprimitives.cmi
5bea3f89d604adeb1a41bc4203e9e74c  usr/lib/ocaml/camlpdf/pdfcryptprimitives.cmt
1800dff3a3104adac04ee8a12fb9ab0a  usr/lib/ocaml/camlpdf/pdfcryptprimitives.cmti
27d8d25f15f4d88da29c05e6d091c9f9  usr/lib/ocaml/camlpdf/pdfcryptprimitives.cmx
4d1d077c609d59b2e7adef89b821b845  usr/lib/ocaml/camlpdf/pdfcryptprimitives.mli
1b04809638e9831b02359ca5c44c2099  usr/lib/ocaml/camlpdf/pdfdate.cmi
64c09a7c8181cc084320d0c750d90df0  usr/lib/ocaml/camlpdf/pdfdate.cmt
8611c820a9d28c04dc2eb6fe1ccd8a84  usr/lib/ocaml/camlpdf/pdfdate.cmti
cb010b36cbb25ab72059cb21327eb72b  usr/lib/ocaml/camlpdf/pdfdate.cmx
63c2e5f1a5ce27cb80e51230420e72f1  usr/lib/ocaml/camlpdf/pdfdate.mli
87047f5376164f27236b5ba010082cfd  usr/lib/ocaml/camlpdf/pdfdest.cmi
de4589c495118d02dbbc890bba8ea698  usr/lib/ocaml/camlpdf/pdfdest.cmt
7c9c31e9efc64708c20db852917ca2b4  usr/lib/ocaml/camlpdf/pdfdest.cmti
8f9a84c4114685b0d40781b6dd2542fb  usr/lib/ocaml/camlpdf/pdfdest.cmx
a6cd4f3f781bcf160c9dd9882336048a  usr/lib/ocaml/camlpdf/pdfdest.mli
c9cf1dde4a9b5b647d73943d3a6a1f08  usr/lib/ocaml/camlpdf/pdfe.cmi
5756690ba80113012b800f9f6bb88be3  usr/lib/ocaml/camlpdf/pdfe.cmt
77716686563fc81f085bd2eb4dd183c2  usr/lib/ocaml/camlpdf/pdfe.cmti
8fce553143ae3efdacda859f5d5e29a9  usr/lib/ocaml/camlpdf/pdfe.cmx
89affb2acc11e12f98576f46fd2a0bb4  usr/lib/ocaml/camlpdf/pdfe.mli
b8abe67d3dcc483683e844f7b24074fa  usr/lib/ocaml/camlpdf/pdfflate.cmi
652353cc286b64ff7e7668b52c7909f7  usr/lib/ocaml/camlpdf/pdfflate.cmt
cd0809bdb54403ae810e76e2414c4f06  usr/lib/ocaml/camlpdf/pdfflate.cmti
b6d5f3b9ec978cdbe83929c5a49334db  usr/lib/ocaml/camlpdf/pdfflate.cmx
35b1a732fb2dc9a3f564c72d4fbd3bb7  usr/lib/ocaml/camlpdf/pdfflate.mli
88525359a4dba5c2c29597cff6a5124e  usr/lib/ocaml/camlpdf/pdffun.cmi
dc20322c314651650818151f18f8a89f  usr/lib/ocaml/camlpdf/pdffun.cmt
79cf9fb426032946a746993e8d87ec0c  usr/lib/ocaml/camlpdf/pdffun.cmti
fe9d95c5249c15119e9329b8faa957d6  usr/lib/ocaml/camlpdf/pdffun.cmx
c861ec208fd799273ce44cfa471a2597  usr/lib/ocaml/camlpdf/pdffun.mli
f27236e3ff18536ebf38e5e789e13ab5  usr/lib/ocaml/camlpdf/pdfgenlex.cmi
184f25696e2f195ed8d02fa1fa7c1794  usr/lib/ocaml/camlpdf/pdfgenlex.cmt
5a4885972641874647c47b2457bba389  usr/lib/ocaml/camlpdf/pdfgenlex.cmti
67e0482e1d397e4be807eefcccaddb69  usr/lib/ocaml/camlpdf/pdfgenlex.cmx
e2058b0d56a1a714945a8ea5205a1de1  usr/lib/ocaml/camlpdf/pdfgenlex.mli
5564c5ffcee2eec3abce63747ad82cf8  usr/lib/ocaml/camlpdf/pdfglyphlist.cmi
aa84090197425752d2fbdc94318ce3bc  usr/lib/ocaml/camlpdf/pdfglyphlist.cmt
a6d82d679043a2455b5ddc6563a111ea  usr/lib/ocaml/camlpdf/pdfglyphlist.cmti
573ddd19ec2963466c467c08dea5ea81  usr/lib/ocaml/camlpdf/pdfglyphlist.cmx
ab0e5ff61468fda7de8bd588e8d88df1  usr/lib/ocaml/camlpdf/pdfglyphlist.mli
b26b30c49a94b02e6b2c75e1542c2f7b  usr/lib/ocaml/camlpdf/pdfimage.cmi
3e0be863dae5afb6d6248ba94b73f404  usr/lib/ocaml/camlpdf/pdfimage.cmt
fe6883c723ccca08fb5b85c8f924c0eb  usr/lib/ocaml/camlpdf/pdfimage.cmti
9ed8f7e57870aa2ca7ae5205580a3aac  usr/lib/ocaml/camlpdf/pdfimage.cmx
ead512214f27226c1e7e9900e4263ce2  usr/lib/ocaml/camlpdf/pdfimage.mli
6aed6dc36c060a82ec49d3057639f3a5  usr/lib/ocaml/camlpdf/pdfio.cmi
203771529912b2c4806858b15f7b3343  usr/lib/ocaml/camlpdf/pdfio.cmt
4df192834ed07a6db94c9fb94549bcae  usr/lib/ocaml/camlpdf/pdfio.cmti
60bc04bdfbb7e042ffef05be912aed80  usr/lib/ocaml/camlpdf/pdfio.cmx
c760f29a2875e17c7f0c85a75228df90  usr/lib/ocaml/camlpdf/pdfio.mli
1d099319dba98e1380f4194b9e1d12a4  usr/lib/ocaml/camlpdf/pdfjpeg.cmi
615ac533a701f9d383d0ca3d586411ab  usr/lib/ocaml/camlpdf/pdfjpeg.cmt
daab37b396adfaf9fda37aeaf2f7e9f8  usr/lib/ocaml/camlpdf/pdfjpeg.cmti
a92959776a1e10a74bbebb08e5e54605  usr/lib/ocaml/camlpdf/pdfjpeg.cmx
6e589ecb0ae1b545c3385eed22f9caf5  usr/lib/ocaml/camlpdf/pdfjpeg.mli
73aaaab0ae2ef75ebe46aeed4600c84e  usr/lib/ocaml/camlpdf/pdfmarks.cmi
364d14e3c392fc404ec4b8bf0c5dca5d  usr/lib/ocaml/camlpdf/pdfmarks.cmt
5e0705e8c428308bce6ba835927cd758  usr/lib/ocaml/camlpdf/pdfmarks.cmti
a521a34f03f96cce0b48fbfff2ae00c9  usr/lib/ocaml/camlpdf/pdfmarks.cmx
3e4d9e71ef0b3167ebb586682de12dbe  usr/lib/ocaml/camlpdf/pdfmarks.mli
fa9c1df05d58fed562ecbabe234aecd0  usr/lib/ocaml/camlpdf/pdfmerge.cmi
86a729bd0a589ece0e1a4ebc8bff1574  usr/lib/ocaml/camlpdf/pdfmerge.cmt
cb29c802cde0480b9b1b04cd8d341aa6  usr/lib/ocaml/camlpdf/pdfmerge.cmti
6b2cf05362d4126e927b4a69090364ff  usr/lib/ocaml/camlpdf/pdfmerge.cmx
11bef7e623c5fb04f79ca76aab515784  usr/lib/ocaml/camlpdf/pdfmerge.mli
d40e5bc9c731d9edf80f6ce39c00301e  usr/lib/ocaml/camlpdf/pdfocg.cmi
495868a701579a99972c113cadae7332  usr/lib/ocaml/camlpdf/pdfocg.cmt
0c3b858786c1738e4571642bfd79e545  usr/lib/ocaml/camlpdf/pdfocg.cmti
d48dbe620f8dd374ad7759df94d38198  usr/lib/ocaml/camlpdf/pdfocg.cmx
12978cde467d4cd87f33352ac4b11cd0  usr/lib/ocaml/camlpdf/pdfocg.mli
9ad3ed029e08a96600e555d92bb3de49  usr/lib/ocaml/camlpdf/pdfops.cmi
e1e2e473b4c64b8fb741ad379f0d87ef  usr/lib/ocaml/camlpdf/pdfops.cmt
d5949a109461980194cf294d85e2538e  usr/lib/ocaml/camlpdf/pdfops.cmti
1cfa32639a74161d0e82b60a2f67c500  usr/lib/ocaml/camlpdf/pdfops.cmx
72420496ce22255aac6362b7a887e3e0  usr/lib/ocaml/camlpdf/pdfops.mli
08e7f6a1404e2bd04a553269e6feb3e0  usr/lib/ocaml/camlpdf/pdfpage.cmi
41d6b4c8ab973ff86cbfefac24e85da4  usr/lib/ocaml/camlpdf/pdfpage.cmt
32fb427ec17c22f1303b808f7fc248ae  usr/lib/ocaml/camlpdf/pdfpage.cmti
9e908bef93062f46da925e1a50983a6a  usr/lib/ocaml/camlpdf/pdfpage.cmx
87769ade945a8948c161bcb8fcf92ee7  usr/lib/ocaml/camlpdf/pdfpage.mli
fe1cf27300d363e861f173c15208c1b7  usr/lib/ocaml/camlpdf/pdfpagelabels.cmi
b6e914dbbd71d06019a40977835795b5  usr/lib/ocaml/camlpdf/pdfpagelabels.cmt
fec44b441b741a75154c9a89d5a31510  usr/lib/ocaml/camlpdf/pdfpagelabels.cmti
bef5f78396aaea0fa0c711b210ae810e  usr/lib/ocaml/camlpdf/pdfpagelabels.cmx
46168da11923d3eb2e61886c0e6bc826  usr/lib/ocaml/camlpdf/pdfpagelabels.mli
e71c247f86e21bc0f4f80601d8dd985d  usr/lib/ocaml/camlpdf/pdfpaper.cmi
3ddec65f70a5295aa483f1631d803b76  usr/lib/ocaml/camlpdf/pdfpaper.cmt
0a7e31ad3d8ca0ede13503f28e4b426d  usr/lib/ocaml/camlpdf/pdfpaper.cmti
90a8bfe5f436665b7b225c1e6d46a8d5  usr/lib/ocaml/camlpdf/pdfpaper.cmx
530f7aee57d9031f2035a413500fca32  usr/lib/ocaml/camlpdf/pdfpaper.mli
6913f927ab4ee0a27c7dfd4adbd908b6  usr/lib/ocaml/camlpdf/pdfread.cmi
6221275fb02f59178690f52a968dc863  usr/lib/ocaml/camlpdf/pdfread.cmt
313dfa444b80896c3387db2367d451c1  usr/lib/ocaml/camlpdf/pdfread.cmti
79467073945f581f175c1911d1f16c33  usr/lib/ocaml/camlpdf/pdfread.cmx
2cf1ea26cab6c4556d6461caa4d07613  usr/lib/ocaml/camlpdf/pdfread.mli
ba71b153221b5a5647c0dc84cb5bd6bd  usr/lib/ocaml/camlpdf/pdfspace.cmi
4ea194378d8348479bbb26c59afaa5ad  usr/lib/ocaml/camlpdf/pdfspace.cmt
de67101239db9111d534e446ffd2c101  usr/lib/ocaml/camlpdf/pdfspace.cmti
e93806e2506fbcf9871f58b9c8cf23ae  usr/lib/ocaml/camlpdf/pdfspace.cmx
81d8c9f2525803b9393db93f7262a981  usr/lib/ocaml/camlpdf/pdfspace.mli
4de52338b2aec210022984e5caec53e0  usr/lib/ocaml/camlpdf/pdfstandard14.cmi
a3b2fcf0d7ff01e5f31901d87dda3607  usr/lib/ocaml/camlpdf/pdfstandard14.cmt
b7df6d6d77cf5147a0afa4da45adef72  usr/lib/ocaml/camlpdf/pdfstandard14.cmti
e34994b679995768fe6d7e516c01ee10  usr/lib/ocaml/camlpdf/pdfstandard14.cmx
ab16edf53be50be9e1060a7a6172bb7a  usr/lib/ocaml/camlpdf/pdfstandard14.mli
5e32f66a38879e50d5b70f61f24d3919  usr/lib/ocaml/camlpdf/pdftext.cmi
a1b6cf5546147b2ad79a47c44dfdd8ff  usr/lib/ocaml/camlpdf/pdftext.cmt
75d14b84f1e8a631811599f4483905fb  usr/lib/ocaml/camlpdf/pdftext.cmti
55aaa7c6dfc13374f31e8d423c14aad5  usr/lib/ocaml/camlpdf/pdftext.cmx
9e925b0fa5ab732da15fe637784f1b70  usr/lib/ocaml/camlpdf/pdftext.mli
2703c8ec16bdac2ecc98bb19948a6753  usr/lib/ocaml/camlpdf/pdftransform.cmi
8edab734b4981eb750c95db4f344a549  usr/lib/ocaml/camlpdf/pdftransform.cmt
ee2902db139050f977ca31fc341cec77  usr/lib/ocaml/camlpdf/pdftransform.cmti
1b328c104768956a3e1b3aaf244efd5d  usr/lib/ocaml/camlpdf/pdftransform.cmx
d7f6ee8e7f50b17e8457034660924867  usr/lib/ocaml/camlpdf/pdftransform.mli
6b168a52a8ba0f686a71ce49ec3e3314  usr/lib/ocaml/camlpdf/pdfunits.cmi
e90aeae27d9c01ed7b16eee46efd2819  usr/lib/ocaml/camlpdf/pdfunits.cmt
4d61b0d1ffacd9daf7c1d2a0f91ecc86  usr/lib/ocaml/camlpdf/pdfunits.cmti
61f52b64806620d5bb12fa687d79e2a2  usr/lib/ocaml/camlpdf/pdfunits.cmx
fddc50fae5cf36fae25e318749a8a895  usr/lib/ocaml/camlpdf/pdfunits.mli
a11ef8c8ae6717dc8a3347f69f990918  usr/lib/ocaml/camlpdf/pdfutil.cmi
49a1b89cbf679c778b6b2cf8c8a6a722  usr/lib/ocaml/camlpdf/pdfutil.cmt
08cdfcb25f3d19bf1b80e1368b9bfcfe  usr/lib/ocaml/camlpdf/pdfutil.cmti
a8304b0262cba5e9710841947a84edf5  usr/lib/ocaml/camlpdf/pdfutil.cmx
991d5787a9db1f9a5f2587c825e9523a  usr/lib/ocaml/camlpdf/pdfutil.mli
e798a9aa1e7e83efbd58dbc30b9d608d  usr/lib/ocaml/camlpdf/pdfwrite.cmi
dc71782e3adbba98a89a19862512bf9d  usr/lib/ocaml/camlpdf/pdfwrite.cmt
fac74ce040169b36049190bd1269b2cc  usr/lib/ocaml/camlpdf/pdfwrite.cmti
80934d1b92b14abeb6d03e9c149ac997  usr/lib/ocaml/camlpdf/pdfwrite.cmx
ad0287796c34825c9272f71b8db6ff49  usr/lib/ocaml/camlpdf/pdfwrite.mli
ad18691f6b9a126b01e3107e18512c4d  usr/share/doc-base/libcamlpdf-ocaml-dev.camlpdf-intro
e345150038207a7d1d97c877f476a37b  usr/share/doc-base/libcamlpdf-ocaml-dev.libcamlpdf-ocaml-dev-apiref
9760ccb81e6c7baa3dc982e5b472fb8c  usr/share/doc/libcamlpdf-ocaml-dev/README.md
2db787b0022d91dd08cc8a1f60b0dcec  usr/share/doc/libcamlpdf-ocaml-dev/changelog.Debian.armhf.gz
caebb740e04d8001d9eff1d59e8934ef  usr/share/doc/libcamlpdf-ocaml-dev/changelog.Debian.gz
ee3b366069faebf0a2e9abec7eb308eb  usr/share/doc/libcamlpdf-ocaml-dev/changelog.gz
eb6a78e7dd5a79d49edc973b8818fae9  usr/share/doc/libcamlpdf-ocaml-dev/copyright
e95894a0b612d4254377d03d30a8892b  usr/share/doc/libcamlpdf-ocaml-dev/examples/Makefile
b75c9497a300efd2928170a62c7392d5  usr/share/doc/libcamlpdf-ocaml-dev/examples/OCamlMakefile
fbc9050b248145f34d4dc9214b9cc851  usr/share/doc/libcamlpdf-ocaml-dev/examples/pdfdecomp.ml
f1dfe3441de16a32bf9e3455927d021f  usr/share/doc/libcamlpdf-ocaml-dev/examples/pdfdraft.ml
103d0f045f833da4ee65439feeab7cfc  usr/share/doc/libcamlpdf-ocaml-dev/examples/pdfencrypt.ml
76e6e8631571ce0632b9a23640caea28  usr/share/doc/libcamlpdf-ocaml-dev/examples/pdfhello.ml
cbe2daf0b97ab11ef83a8e444e9c1fe6  usr/share/doc/libcamlpdf-ocaml-dev/examples/pdfmergeexample.ml
f8dc0b980f884ac0a81210b804b0a20f  usr/share/doc/libcamlpdf-ocaml-dev/examples/pdftest.ml
facc265c820d1b499090fda9d88da419  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdf.html
bb8fb744e022a62494d8700a41d8f5a5  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfafm.html
815e6426849ca16b96a628f1fe77c391  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfafmdata.html
cd2966d9438feaf09742957a53c59ed3  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfannot.html
b611e53d7254c1b4f40e658730faf5ed  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfcodec.html
d52886278956312137ca80b05a8939cd  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfcrypt.html
9bc3bfaedaaa4577f0c8ff2a4742e6d9  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfcryptprimitives.html
68feb7a0fac7d8241c56f11607a0fadb  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfdate.html
98521f748746681faea1063978e6e654  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfdest.html
6b45270bb6b9590e7f7fee846dfe6592  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfe.html
a1163693c1968058c0cc13f4ab537a80  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfflate.html
0c105ab7ffd737b41ea18523c6374e1f  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdffun.html
dbd0cc024e5bf0f3adcb9aa9493a1fd6  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfgenlex.html
335588adea224606254aa92ad7d77d4e  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfglyphlist.html
786fc9a29000e9c3047c9956fbf16224  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfimage.html
6b2f2eba00141813f693a1baed360d6f  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfio.html
6da3546fbd19342a035ff0a0d8272aa4  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfjpeg.html
8a2b1528e58f5665d6865ced9c65619a  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfmarks.html
2e1538886fff7341644d2458eb3d83b8  usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfmerge.html
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(** Representing PDF Files in Memory *)

(** {2 PDF Objects} *)

type toget

(** A stream is either in memory, or at a position and of a length in an
[Pdfio.input]. *)
type stream =
  | Got of Pdfio.bytes
  | ToGet of toget

(** PDF objects. An object is a tree-like structure containing various things.
A PDF file is basically a directed graph of objects. *)
type pdfobject =
  | Null
  | Boolean of bool
  | Integer of int
  | Real of float
  | String of string
  | Name of string
  | Array of pdfobject list
  | Dictionary of (string * pdfobject) list
  | Stream of (pdfobject * stream) ref
  | Indirect of int

(** {2 The Object map} *)

(** You should not expect to manipulate these types and functions directly. *)

(** This type represents a possibly-parsed, possibly-decrypted, possibly-read-from-an-object-stream object. *)
type objectdata =
  (* Not from an object stream, fully parsed, not necessarily decrypted yet *)
  | Parsed of pdfobject
  (* Was from an object stream, decrypted already when object stream read *)
  | ParsedAlreadyDecrypted of pdfobject
  (* Not parsed yet. Needs to be read from an object, which may still be encrypted *)
  | ToParse
  (* (stream object number, index in stream) Not parsed yet. Will come from an object stream. *)
  | ToParseFromObjectStream of (int, int list) Hashtbl.t * int * int * (int -> int list -> (int * (objectdata ref * int)) list)

type pdfobjmap_key = int

type pdfobjmap = (pdfobjmap_key, objectdata ref * int) Hashtbl.t
(** The object map maps object numbers [pdfobjmap_key] to a reference to the
object data and the generation number *)

(** Make an empty object map *)
val pdfobjmap_empty : unit -> pdfobjmap

(** Find an object in the object map *)
val pdfobjmap_find : pdfobjmap_key -> pdfobjmap -> objectdata ref * int

(** The objects. Again, you won't normally manipulate this directly.
[maxobjnum] is the biggest object number seen yet. [parse] is a function to
parse a non-object stream object given its object number, [pdfobjects] is the
object map itself. [object_stream_ids] is a hash table of (object number,
was-stored-in-obect-stream-number) pairs, which is used to reconstruct stream
objects when preserving them upon write. *)
type pdfobjects =
  {mutable maxobjnum : int;
   mutable parse : (pdfobjmap_key -> pdfobject) option;
   mutable pdfobjects : pdfobjmap;
   mutable object_stream_ids : (int, int) Hashtbl.t}

(** {2 The PDF document} *)

type saved_encryption =
  {from_get_encryption_values :
     Pdfcryptprimitives.encryption * string * string * int32 * string * string option * string option;
   encrypt_metadata : bool;
   perms : string}

type deferred_encryption =
  {crypt_type : Pdfcryptprimitives.encryption;
   file_encryption_key : string option;
   obj : int;
   gen : int;
   key : int array;
   keylength : int;
   r : int}

(** A Pdf document. Major and minor version numbers, object number of root, the
objects objects and the trailer dictionary as a [Dictionary] [pdfobject]. *)
type t =
  {mutable major : int;
   mutable minor : int;
   mutable root : int;
   mutable objects : pdfobjects;
   mutable trailerdict : pdfobject;
   mutable was_linearized : bool;
   mutable saved_encryption : saved_encryption option}

(** The empty document (PDF 1.0, no objects, no root, empty trailer dictionary).
Note this is not a well-formed PDF. *)
val empty : unit -> t

(** {2 Exceptions and errors} *)

(** This exception is raised when some malformity in a PDF is found -- quite a
wide range of circumstances, and may be raised from many functions. *)
exception PDFError of string

(** This function, given a [Pdfio.input] and an ancilliary string, builds an
error string which includes the source of the Pdfio.input (filename, string,
bytes etc) so we can trace what it was originally built from *)
val input_pdferror : Pdfio.input -> string -> string

(** {2 Useful utilities} *)

(** Get a stream from disc if it hasn't already been got. The input is a
[Stream pdfobject]. *)
val getstream : pdfobject -> unit

(** Return a float from a [Real], an [Int] or an [Indirect] *)
val getnum : t -> pdfobject -> float

(** Lookup an object in a document, parsing it if required. Raises [Not_found]
if the object does not exist. *)
val lookup_obj : t -> int -> pdfobject

(** [lookup_fail errtext doc key dict] looks up a key in a PDF dictionary or the
dictionary of a PDF stream. Fails with [PDFError errtext] if the key is not
found. Follows indirect object links. *)
val lookup_fail : string -> (t -> string -> pdfobject -> pdfobject)

(** Same, but with customised exception. *)
val lookup_exception : exn -> t -> string -> pdfobject -> pdfobject

(** [lookup_direct doc key dict] looks up the key returning an option type. *) 
val lookup_direct : t -> string -> pdfobject -> pdfobject option

(** Return the object number of an indirect dictionary object, if it is indirect. *)
val indirect_number : t -> string -> pdfobject -> int option

(** Same as [lookup_direct], but allow a second, alternative key. *)
val lookup_direct_orelse :
  t -> string -> string -> pdfobject -> pdfobject option

(** Remove a dictionary entry, if it exists. *)
val remove_dict_entry : pdfobject -> string -> pdfobject

(** [replace_dict_entry dict key value] replaces a dictionary entry, raising [Not_found] if it's not there. *)
val replace_dict_entry : pdfobject -> string -> pdfobject -> pdfobject

(** [add_dict_entry dict key value] adds a dictionary entry, replacing if already there. *)
val add_dict_entry : pdfobject -> string -> pdfobject -> pdfobject

(** Make a PDF object direct -- that is, follow any indirect links. *)
val direct : t -> pdfobject -> pdfobject

(** Return the size of the object map. *)
val objcard : t -> int

(** Remove the given object *)
val removeobj : t -> int -> unit

(** Add an object. Returns the number chosen. *)
val addobj : t -> pdfobject -> int

(** Same as [addobj], but pick a number ourselves. *)
val addobj_given_num : t -> (int * pdfobject) -> unit

(** {2 Compound structures} *)

(** Parse a PDF rectangle structure into min x, min y, max x, max y. *) 
val parse_rectangle : t -> pdfobject -> float * float * float * float

(** Calling [parse_matrix pdf name dict] parses a PDF matrix found under
key [name] in dictionary [dict] into a [Transform.transform_matrix]. If there is
no matrix, the identity matrix is returned. *)
val parse_matrix : t -> string -> pdfobject -> Pdftransform.transform_matrix 

(** Build a matrix [pdfobject]. *)
val make_matrix : Pdftransform.transform_matrix -> pdfobject

(** Make a number of PDF documents contain no mutual object numbers. They can
then be merged etc. without clashes. *)
val renumber_pdfs : t list -> t list

(** Given a dictionary and a prefix (e.g gs), return a name, starting with the
prefix, which is not already in the dictionary (e.g /gs0). *)
val unique_key : string -> pdfobject -> string

(** {2 Iteration} *)

(** Iterate over the objects in a document. The iterating functions recieves both
object number and object from the object map. *)
val objiter : (int -> pdfobject -> unit) -> t -> unit

(** The same, but in object number order. *)
val objiter_inorder : (int -> pdfobject -> unit) -> t -> unit

(** Iterate over the objects in a document. The iterating functions recieves
object number, generation number and object from the object map. *)
val objiter_gen : (int -> int -> pdfobject -> unit) -> t -> unit

(** Map over all pdf objects in a document. Does not include trailer dictionary. *)
val objselfmap : (pdfobject -> pdfobject) -> t -> unit

(** Iterate over just the stream objects in a document. *)
val iter_stream : (pdfobject -> unit) -> t -> unit

(** {2 Garbage collection} *)

(** Garbage-collect a pdf document. *)
val remove_unreferenced : t -> unit

(** {2 Miscellaneous} *)

(** These functions were previsouly undocumented. They are documented here for
    now, and in the future will be categorised more sensibly. *)

(** True if a character is PDF whitespace. *)
val is_whitespace : char -> bool

(** True if a character is not PDF whitespace. *)
val is_not_whitespace : char -> bool

(** True if a character is a PDF delimiter. *)
val is_delimiter : char -> bool

(** List, in order, the page reference numbers of a PDF's page tree. *)
val page_reference_numbers : t -> int list

(** List the object numbers in a PDF. *)
val objnumbers : t -> int list

(** Use the given function on each element of a PDF dictionary. *)
val recurse_dict :
  (pdfobject -> pdfobject) -> (string * pdfobject) list -> pdfobject 

(** Similarly for an [Array]. The function is applied to each element. *)
val recurse_array :
  (pdfobject -> pdfobject) -> pdfobject list -> pdfobject 

(** Calculate the changes required to renumber a PDF's objects 1..n. *)
val changes : t -> (int, int) Hashtbl.t

(** Perform the given renumberings on a PDF. *)
val renumber : (int, int) Hashtbl.t -> t -> t

(** Renumber an object given a change table. *)
val renumber_object_parsed : t -> (int, int) Hashtbl.t -> pdfobject -> pdfobject

(** Fetch a stream, if necessary, and return its contents (with no processing). *)
val bigarray_of_stream : pdfobject -> Pdfio.bytes

(** Make a objects entry from a parser and a list of (number, object) pairs. *)
val objects_of_list :
  (int -> pdfobject) option -> (int * (objectdata ref * int)) list -> pdfobjects

(** Calling [objects_referenced no_follow_entries no_follow_contains pdf
    pdfobject] find the objects reachable from the given object. Dictionary
    keys in [no_follow_entries] are not explored. Dictionaries containing
    entries in [no_follow_contains] are not explored. *)
val objects_referenced : string list -> (string * pdfobject) list -> t -> pdfobject -> int list

(** Generate and ID for a PDF document given its prospective file name (and
    using the current date and time). If the file name is blank, the ID is
    still likely to be unique, being based on date and time only. If
    environment variable CAMLPDF_REPRODUCIBLE_IDS=true is set, the ID will instead
    be set to a standard value. *)
val generate_id : t -> string -> (unit -> float) -> pdfobject

(** Return the document catalog. *)
val catalog_of_pdf : t -> pdfobject

(** Find the indirect reference given by the value associated with a key in a
dictionary. *)
val find_indirect : string -> pdfobject -> int option

(** Calling [nametree_lookup pdf k dict] looks up the name in the document's
    name tree *)
val nametree_lookup : t -> pdfobject -> pdfobject -> pdfobject option

(** Return an ordered list of the key-value pairs in a given name tree. *)
val contents_of_nametree : t -> pdfobject -> (pdfobject * pdfobject) list

(** Copy a PDF data structure so that nothing is shared with the original. *)
val deep_copy : t -> t

(** Change the /ID string in a PDF's trailer dicfionary *)
val change_id : t -> string -> unit

(**/**)

(* This is only for the use of Pdfread for when the /Length is incorrect. *)
type toget_crypt =
  | NoChange
  | ToDecrypt of deferred_encryption

val length_of_toget : toget -> int
val input_of_toget : toget -> Pdfio.input
val position_of_toget : toget -> int
val toget : ?crypt:toget_crypt -> Pdfio.input -> int -> int -> toget

(* For inter-module recursion within CamlPDF, hence undocumented. *)
val string_of_pdf : (pdfobject -> string) ref

val transform_rect : t -> Pdftransform.transform_matrix -> pdfobject -> pdfobject

val transform_quadpoints : t -> Pdftransform.transform_matrix -> pdfobject -> pdfobject
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(** Parse Adobe Font Metrics files *)

(** Return the header lines (header item, contents), character metrics
(character, width) and kerning pairs (char1, char2, kerm), and (charname,
width) pairs from an AFM file. May raise [Failure]. *)
val read :
  Pdfio.input ->
  (string * string) list * (int * int) list * (int * int * int) list * (string * int) list
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(** AFM Data for the standard 14 fonts *)

val courier_afm : unit -> string

val courier_oblique_afm : unit -> string

val courier_bold_afm : unit -> string

val courier_bold_oblique_afm : unit -> string

val times_roman_afm : unit -> string

val times_bold_afm : unit -> string

val times_italic_afm : unit -> string

val times_bold_italic_afm : unit -> string

val helvetica_afm : unit -> string

val helvetica_bold_afm : unit -> string

val helvetica_oblique_afm : unit -> string

val helvetica_bold_oblique_afm : unit -> string

val symbol_afm : unit -> string

val zapf_dingbats_afm : unit -> string
(** We pass unit because the AFM files are parsed upon demand and then memoised. *)
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(** Annotations *)

(** Border styles *)
type style = NoStyle | Solid | Dashed | Beveled | Inset | UnderlineStyle

(** Annotation borders. *)
type border =
  {width : float;
   vradius : float;
   hradius : float;
   style : style;
   dasharray : int array}

(** Annotation types *)
type subtype =
  | Text
  | Link
  | FreeText
  | Line
  | Square
  | Circle
  | Polygon
  | PolyLine
  | Highlight
  | Underline
  | Squiggly
  | StrikeOut
  | Stamp
  | Caret
  | Ink
  | Popup of t
  | FileAttachment
  | Sound
  | Movie
  | Widget
  | Screen
  | PrinterMark
  | TrapNet
  | Watermark
  | ThreeDee
  | Unknown

(** Annotations. *)
and t =
  {subtype : subtype;
   annot_contents : string option;
   subject : string option;
   rectangle : float * float * float * float;
   border : border;
   colour : (int * int * int) option;
   annotrest : Pdf.pdfobject}

val annotations_of_page : Pdf.t -> Pdfpage.t -> t list
(** Return the annotations on a page in a document. *)

val add_annotation : Pdf.t -> Pdfpage.t -> t -> Pdfpage.t
(** Add an annotation to a page in a document. *)

val make_border : ?vradius:float ->
?hradius:float -> ?style:style -> ?dasharray:int array -> float -> border
(** Make a border. *)

val make : ?content:string ->
  ?border:border ->
  ?rectangle:float * float * float * float ->
  ?colour:int * int * int -> ?subject:string -> subtype -> t
(** Make an annotation of a given [subtype]. *)

val transform_annotations : Pdf.t -> Pdftransform.transform_matrix -> Pdf.pdfobject -> unit
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(** Encoding and Decoding PDF Streams *)

(**
{b Currently supported:}
- Decoders: ASCIIHexDecode, ASCII85Decode, FlateDecode,
LZWDecode, RunLengthDecode.
- Encoders: ASCIIHexDecode, ASCII85Decode, FlateDecode, RunLengthDecode.
- Predictors: PNG (all), TIFF (8-bit only).

*)

(** {2 Types} *)

(** Supported encodings. *)
type encoding =
  | ASCIIHex
  | ASCII85
  | RunLength
  | Flate

(** Predictors. *)
type predictor =
    TIFF2
  | PNGNone
  | PNGSub
  | PNGUp
  | PNGAverage
  | PNGPaeth
  | PNGOptimum

(** There was bad data. *)
exception Couldn'tDecodeStream of string

(** CamlPDF doesn't support this encoding or its predictor. *)
exception DecodeNotSupported of string


(** {2 Encoding} *)

(** Encode a PDF stream with an encoding. The only predictor supported is PNGUp. *)
val encode_pdfstream : Pdf.t -> encoding -> ?predictor:predictor -> ?predictor_columns:int -> Pdf.pdfobject -> unit

(** {2 Decoding} *)

(** Given a document and stream, decode. The pdf document is updated
with the decoded stream. May raise either of the exceptions above. *)
val decode_pdfstream : Pdf.t -> Pdf.pdfobject -> unit

(** Given a document and stream decode just one stage. May raise either of the
exceptions above. *)
val decode_pdfstream_onestage : Pdf.t -> Pdf.pdfobject -> unit

(** Given a document and stream decode until there's an unknown decoder. May
raise [Couldn'tDecodeStream]. *)
val decode_pdfstream_until_unknown : Pdf.t -> Pdf.pdfobject -> unit

(** Given a [Pdfio.input] with pointer at the first byte and an inline image
stream dictionary, decode the first decoder and its predictor. Return the data,
or [None] if this decoder isn't supported but the data pointer has been left in
the right place. The exceptions above can both be raised, in the case of bad
data or a completely unknown encoding. *)
val decode_from_input : Pdfio.input -> Pdf.pdfobject -> Pdfio.bytes option

(** {2 Low level functionality} *)

(** Setting this changes globally the FlateDecode compression level. Default 6. *)
val flate_level : int ref

(** Encode data in FlateDecode. *)
val encode_flate : Pdfio.bytes -> Pdfio.bytes

(** Decode data in FlateDecode. *)
val decode_flate : Pdfio.bytes -> Pdfio.bytes

(** Setting this boolean prints some debug information. *)
val debug : bool ref

(**/**)

(* Inter-module recursion. *)
val string_of_pdf : (Pdf.pdfobject -> string) ref
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(** Decrypting PDF files *)

(** Note that encryption depends on fixed object and generation numbers: don't
change these (for example by calling [Pdf.remove_unreferenced] on the PDF)
before writing.

Encryption support is part of the [Pdfwrite] module, since files are encrypted when they're written. *)

(** If this is set, various debug is produced on standard output. On startup, is set to false *)
val crypt_debug : bool ref

(* Permissions. *)
type permission =
  | NoEdit 
  | NoPrint
  | NoCopy 
  | NoAnnot
  | NoForms
  | NoExtract
  | NoAssemble
  | NoHqPrint

(** Decrypt a PDF document, given the user password, returning the permissions
under which the document was encrypted. *)
val decrypt_pdf : ?keyfromowner:string -> string -> Pdf.t -> Pdf.t option * permission list

(** Decrypt a PDF document, given the owner password. *)
val decrypt_pdf_owner : string -> Pdf.t -> Pdf.t option

(** Is a PDF encrypted? *)
val is_encrypted : Pdf.t -> bool

(** [recrypt_pdf decrypted_and_modified] re-encrypts a PDF document
which was decrypted using the user password and owner password from the
original encrypted file and the same permissions and encryption parameters. *)
val recrypt_pdf : ?renumber:bool -> Pdf.t -> string -> Pdf.t

(** Encrypt a PDF documnent, using 40 bit encryption, with given user and
owner passwords. *)
val encrypt_pdf_40bit : string -> string -> permission list -> Pdf.t -> Pdf.t

(** Ditto for 128 bit encryption *)
val encrypt_pdf_128bit : string -> string -> permission list -> Pdf.t -> Pdf.t

(** Encrypt a file using the AESV2 Crypt filter *)
val encrypt_pdf_AES : bool -> string -> string -> permission list -> Pdf.t -> Pdf.t

(** Encrypt a file using the AESV3 Crypt filter *)
val encrypt_pdf_AES256 : bool -> string -> string -> permission list -> Pdf.t -> Pdf.t

(** Encrypt a file using the AESV4 (ISO) Crypt filter *)
val encrypt_pdf_AES256ISO : bool -> string -> string -> permission list -> Pdf.t -> Pdf.t

(**/**)

(* For inter-module recursion...*)
val string_of_pdf : (Pdf.pdfobject -> string) ref

(** Just decrypt a single stream, given the user password, and pdf. This is used
to decrypt cross-reference streams during the reading of a file -- the PDF is
only partially formed at this stage. For internal use by Pdfread. *)
val decrypt_single_stream :
  string option -> string option -> Pdf.t -> int -> int -> Pdf.pdfobject -> Pdf.pdfobject

(** Read encryption parameters from an encrypted PDF. They are the encryption type,  *)
val get_encryption_values : Pdf.t -> Pdfcryptprimitives.encryption * string * string * int32 * string * string option * string option

(** Parse a /P value, giving the permissions *)
val banlist_of_p : int32 -> permission list
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(** Generic encryption primitives for ARC4, AES and the SHA family of digests *)

(** ARC4 encryption (40 bit and 128 bit) given a key and some data *)
val crypt : int array -> Pdfio.bytes -> Pdfio.bytes

(** [aes_decrypt_data nk key data] decrypts AES data for the given key length,
key, and data. If [remove_padding] is [true] (which it is by default), padding
wil be removed from the output *)
val aes_decrypt_data :
  ?remove_padding:bool -> int -> int array -> Pdfio.bytes -> Pdfio.bytes

(** As [aes_decrypt_data] above, but in ECB instead of CBC mode *)
val aes_decrypt_data_ecb :
  ?remove_padding:bool -> int -> int array -> Pdfio.bytes -> Pdfio.bytes

(** [aes_encrypt_data nk key data] encryptes with AES, given a key length, key
and data. The first block (by default a random one) can be overridden by
specifying [firstblock], an array of length 16. *) 
val aes_encrypt_data :
  ?firstblock:int array -> int -> int array -> Pdfio.bytes -> Pdfio.bytes

(** As [aes_encrypt_data], but in ECB instead of CBC mode *)
val aes_encrypt_data_ecb : int -> int array -> Pdfio.bytes -> Pdfio.bytes

(** SHA256 digest *)
val sha256 : Pdfio.input -> string

(** SHA344 digest *)
val sha384 : Pdfio.input -> string

(** SHA512 digest *)
val sha512 : Pdfio.input -> string

(** Types of encryption *)
type encryption = 
  | ARC4 of int * int
  | AESV2
  | AESV3 of bool (** true = iso, false = old algorithm *)

(** Given an object number, generation number, input key and key length in bits,
apply Algorithm 3.1 from the PDF Reference manual to obtain the hash to be used
by the encryption function. *)
val find_hash : encryption -> int32 -> int32 -> int array -> int -> int array

(** Calling [decrypt_stream_data crypt_type encrypt file_encryption_key obj gen key
   keylength r data] decrypts data. *)
val decrypt_stream_data :
  encryption ->
  bool ->
  string option ->
  int -> int -> int array -> int -> int -> Pdfio.bytes -> Pdfio.bytes
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(** Representing and Parsing PDF Dates *)

(** The type of a date. *)
type t =
  {year : int;
   month : int;
   day : int;
   hour : int;
   minute : int;
   second : int;
   hour_offset : int;
   minute_offset : int}

(** Raised when [date_of_string] fails. *)
exception BadDate

(** Build a date by parsing a PDF date string. Raises [BadDate] on failure. *)
val date_of_string : string -> t

(** Build a string from a date. *)
val string_of_date : t -> string
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(** Destinations *)

(** The target of a destination is either a page object in the same PDF (given
by object number of page object), or a page number in an external file. *)
type targetpage =
  | PageObject of int
  | OtherDocPageNumber of int

(** Destinations (and actions) *)
type t =
  | Action of Pdf.pdfobject
  | NullDestination
  | NamedDestinationElsewhere of string
  | XYZ of targetpage * float option * float option * float option
  | Fit of targetpage
  | FitH of targetpage * float option
  | FitV of targetpage * float option
  | FitR of targetpage * float * float * float * float
  | FitB of targetpage
  | FitBH of targetpage * float option
  | FitBV of targetpage * float option

(** Read a destination given a PDF and destionation object. *)
val read_destination : Pdf.t -> Pdf.pdfobject -> t

(** Write a destination to a [Pdf.pdfobject]. *)
val pdfobject_of_destination : t -> Pdf.pdfobject

(** Transform a destination by a matrix *)
val transform_destination : Pdftransform.transform_matrix -> t -> t
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(** Errors *)

(** The type of loggers. Subject to change. *)
type logger = string -> unit

(** Default error logger, writes the string to stderr and flushes. *)
val default : logger

(** The current error logger, set to [default] upon startup. *)
val logger : logger ref

(** Log a string. *)
val log : logger
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(** Interface to miniz.c via Zlib-like functions

    This is very slightly modified from Leroy's CamlZip. *)

(** Raised on an error in either compression or decompression. *)
exception Error of string * string

(** Compress data. The [string -> int] function is an input: given a buffer, it
writes some data to it, returning the number of bytes written. The [string ->
int -> unit] function is an output: giving a buffer and a number of compressed
bytes written. The optional argument [level] gives the zlib compression level
(the default is 6). The optional argument [header] will, if [true], output a
zlib header (the default is [true]). *)
val compress:
  ?level: int -> ?header: bool ->
  (bytes -> int) -> (bytes -> int -> unit) -> unit

(** Uncompress data. The input and output functions are as described for
[compress]. If [header] is [true], a zlib header is expected (the default is
[true]). *)
val uncompress:
  ?header: bool -> (bytes -> int) -> (bytes -> int -> unit) -> unit
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(** Parsing and Evaluating PDF Functions. *)

type calculator =
  | If of calculator list
  | IfElse of calculator list * calculator list
  | Bool of bool
  | Float of float
  | Int of int32
  | Abs
  | Add
  | Atan
  | Ceiling
  | Cos
  | Cvi
  | Cvr
  | Div
  | Exp
  | Floor
  | Idiv
  | Ln
  | Log
  | Mod
  | Mul
  | Neg
  | Round
  | Sin
  | Sqrt
  | Sub
  | Truncate
  | And
  | Bitshift
  | Eq
  | Ge
  | Gt
  | Le
  | Lt
  | Ne
  | Not
  | Or
  | Xor
  | Copy
  | Exch
  | Pop
  | Dup
  | Index
  | Roll

type sampled =
  {size : int list; 
   order : int;
   encode : float list;
   decode : float list;
   bps : int;
   samples : int32 array}

and interpolation =
  {c0 : float list;
   c1 : float list;
   n : float}

and stitching =
  {functions : t list;
   bounds : float list;
   stitch_encode : float list}

and pdf_fun_kind =
  | Interpolation of interpolation
  | Stitching of stitching
  | Sampled of sampled
  | Calculator of calculator list

and t =
  {func : pdf_fun_kind;
   domain : float list;
   range : float list option}
(** The type of functions. *)

(** Parse a function given a document and function object. *)
val parse_function : Pdf.t -> Pdf.pdfobject -> t

(** Raised from [eval_function] (see below) in the case of inputs which don't
match the evaluation *)
exception BadFunctionEvaluation of string

(** Evaluate a function given a list of inputs. *)
val eval_function : t -> float list -> float list

(** Flatten a function to its PDF representation *)
val pdfobject_of_function : Pdf.t -> t -> Pdf.pdfobject

(** Print a function to Standard Output. For debug only. *)
val print_function : t -> unit
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(** A very fast lexer for very basic tokens *)

(** To avoid too much storage allocation (and hence garbage collection), we use
the same data type for this very basic lexing module as for the main lexing in
[Pdfread]. Eventually, we may unify this with the parsing type too. *)
type t =
  | LexNull
  | LexBool of bool
  | LexInt of int
  | LexReal of float
  | LexString of string
  | LexName of string
  | LexLeftSquare
  | LexRightSquare
  | LexLeftDict
  | LexRightDict
  | LexStream of Pdf.stream
  | LexEndStream
  | LexObj
  | LexEndObj
  | LexR
  | LexComment
  | StopLexing
  | LexNone

(** For debug only. *)
val string_of_token : t -> string

(** For debug only. *)
val string_of_tokens : t list -> string

(** Lex a single token from a [Pdfio.input]. *)
val lex_single : (Pdfio.input -> t)

(** Lex all the token in a [Pdfio.input]. *)
val lex : (Pdfio.input -> t list)

(** Lex all the tokens from a string. *)
val lex_string : string -> t list
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(** Glyph Lists *)

(** The Adobe Glyph List, which maps character names to sequences of unicode
codepoints. The source list is parsed into a hash table when called. *)
val glyph_hashes : unit -> (string, int list) Hashtbl.t

(** The reverse of [glyph_hashes]. The glyph list is not necessarily a
one-to-one map, so this reversal is heuristic. *)
val reverse_glyph_hashes : unit -> (int list, string) Hashtbl.t

(** Convert a glyph name to a PDF encoding number *)
val name_to_pdf : (string * int) list

(** Convert a glyph name to a PDF encoding number, hash table version *)
val name_to_pdf_hashes : (string, int) Hashtbl.t

(** Convert a PDF encoding number to glyph name, hash table version. *)
val reverse_name_to_pdf_hashes : (int, string) Hashtbl.t

(** Convert a glyph name to a Windows encoding number *)
val name_to_win : (string * int) list

(** Convert a glyph name to a Standard encoding number *)
val name_to_standard : (string * int) list

(** Convert a glyph name to a MacRoman encoding number *)
val name_to_macroman : (string * int) list

(** Convert a glyph name to a MacExpert encoding number *)
val name_to_macexpert : (string * int) list

(** Convert a glyph name to a Symbol encoding number *)
val name_to_symbol : (string * int) list

(** Convert a glyph name to a Dingbats encoding number *)
val name_to_dingbats : (string * int) list
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(** Extract Images *)

type pixel_layout =
  | BPP1 (* Black and white *)
  | BPP8 (* Greyscale *)
  | BPP24 (* Colour *)
  | BPP48 (* 48 bit colour *)

type t =
  | JPEG of Pdfio.bytes * float list option
  | JPEG2000 of Pdfio.bytes * float list option
  | JBIG2 of Pdfio.bytes * float list option
  | Raw of int * int * pixel_layout * Pdfio.bytes

(** Given a pdf document, resources dictionary and a stream representing an
image, return a triple : width, height, and a stream of (width * height * 3)
bytes RGBRGB etc. In all instances, if JPEG or JPEG2000 or JBIG2 is the compression
 method, data is returned still encoded. *)
val get_image_24bpp :
  Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> t

(** Similarly, but if it's to be Raw, use the smallest pixel layout required to
represent the data. Not implemented yet. *)
val get_image :
  Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> t

(** Get the uncompressed image contents in 24bpp, decoding JPEG, JPEG2000 and JBIG2 as
required. Not implemented yet. *)
val get_image_raw_24bpp :
  Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> t

(** Get the uncompressed image contents, decoding JPEG, JPEG2000 and JBIG2 as
required. Not implemented yet. *)
val get_image_raw :
  Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> t

(** Return a function which, when given an x and y coordinate, returns the pixel
byte values prior to any decoding, i.e in the raw input image data before /Decode,
/Index lookups and so on. Returns array of components as bytes. *)
val get_image_unprocessed_pixel : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject
-> (int -> int array) option

(** Given a PDF, an image and a /Resources dictionary, return the colourspace
of the image *)
val colspace : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> Pdfspace.t

(** Given a PDF and an image, return any /BPC entry *)
val bpc : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject option
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(** Generic Input/Ouput from/to channels, strings, files etc. *)

(* {2 Types} *)

(** An input. 

- Calling [pos_in ()] will give the current position (i.e the index of the next byte to be read) in the range zero to the length of the channel minus one.
- [seek_in x] moves to a given position.
- [input_char ()] returns None if end of input, or the next byte of the input as a character.
- [input_byte ()] returns the next byte as an integer, or [Pdfio.no_more] in case of end of input. 
- [in_channel_length] is the length of the channel.
- [set_offset] shifts the channel so positions run from offset to channel_length + offset - 1 instead of 0 to channel_length - 1.
- [caml_channel] is the underlying OCaml channel (if any) of the input.
- [source] is a string used to inficate the original source of the data, for debugging purposes.

*)
type input =
  {pos_in : unit -> int;
   seek_in : int -> unit;
   input_char : unit -> char option;
   input_byte : unit -> int;
   in_channel_length : int;
   set_offset : int -> unit;
   caml_channel : in_channel option;
   source : string}

(** An output.

- Calling [pos_out ()] gives the position of the next byte to be written
- [seek_out x] moves to a a given position in the output
- [output_char] writes a given character as the next byte
- [output_byte] writes an integer between 0 and 255 as the next byte
- [output_string] writes a string as a sequence of bytes
- [out_caml_channel] holds the OCaml channel this output is based on, if any
- [out_channel_length ()] gives the current length of the output channel

*)
type output =
  {pos_out : unit -> int;
   seek_out : int -> unit;
   output_char : char -> unit;
   output_byte : int -> unit;
   output_string : string -> unit;
   out_caml_channel : out_channel option;
   out_channel_length : unit -> int}

(** A distinguished byte value indicating "no more input" *)
val no_more : int

(** An alias to OCaml built-in [bytes] type. *)
type caml_bytes = bytes

(** The type of fast to access but possibly very large arrays of bytes. *)
type bytes

(** {2 Building inputs} *)

(** Make an input from an OCaml input channel. *)
val input_of_channel : ?source:string -> in_channel -> input

(** Make an input from a bytes. *)
val input_of_bytes : ?source:string -> bytes -> input

(** Make an input from a string. *)
val input_of_string : ?source:string -> string -> input

(** {2 Building outputs} *)

(** Make an output from an OCaml channel *)
val output_of_channel : out_channel -> output

(** {2 Building an input-output} *)

(** An input-output in this context is an output of a bytes, whose content can
be extracted to another bytes having been written. For example, one might use a
write bitstream (see below), and then extract the result into a [bytes] *)

(** Build an input-ouput, with an initial buffer size. *)
val input_output_of_bytes : int -> output * bytes ref

(** Extract the contents of an input-output in bytes *)
val extract_bytes_from_input_output : output -> bytes ref -> bytes

(** {2 Compound operations on inputs} *)

(** Move forward one byte *)
val nudge : input -> unit

(** Move backward one byte *)
val rewind : input -> unit

(** Look at the next character without advancing the pointer. *)
val peek_char : input -> char option

(** Look at the next byte without advancing the pointer. Returns
[Pdfio.no_more] for end of file. *)
val peek_byte : input -> int

(** Read the previous character (if there is one), moving the pointer back one. *)
val read_char_back : input -> char option

(** Read a line from an input in the manner of [Stdlib.read_line]. *)
val read_line : input -> string

(** Read all the lines in an input, in the manner of [Stdlib.read_line]. *)
val read_lines : input -> string list

(** {2 Bytes } *)

(**/**)
type rawbytes = 
  (int, Bigarray.int8_unsigned_elt, Bigarray.c_layout) Bigarray.Array1.t (* JS forces us to expose this *)

val raw_of_bytes : bytes -> rawbytes

val bytes_of_raw : rawbytes -> bytes
(**/**)

(** Make bytes from a given size. Contents not initialized. *)
val mkbytes : (int -> bytes)

(** Size of bytes. *)
val bytes_size : bytes -> int

(** Fill bytes with a value *)
val fillbytes : int -> bytes -> unit

(** Print bytes to standard output. Format undefined: for debug only. *)
val print_bytes : bytes -> unit

(** Get the value at a position in a bytes *)
val bget : bytes -> int -> int

(** Like [bget], but with no range checking *)
val bget_unsafe : bytes -> int -> int

(** [getinit f s o l] calls f on each s within o...l - 1 *)
val getinit : output -> bytes -> int -> int -> unit

(** [bset s n v] sets the value n at position v in bytes *)
val bset : bytes -> int -> int -> unit

(** Like [bset] but with no range checking *)
val bset_unsafe : bytes -> int -> int -> unit

(** [setinit i s o l] sets s o...o + l - 1 from the input *)
val setinit : input -> bytes -> int -> int -> unit

(** [setinit_string i s o l] sets s o...o + l - 1 from the input *)
val setinit_string : input -> caml_bytes -> int -> int -> unit

(** [bytes_of_input i o l] gives a [bytes] with s o...o + l - 1 from the input *)
val bytes_of_input : input -> int -> int -> bytes

(** [string_of_input i] gives a [string] with the contents of [i] *)
val string_of_input : input -> string

(** Make bytes from a string. *)
val bytes_of_string : string -> bytes

(** Make bytes from ocaml bytes. *)
val bytes_of_caml_bytes : caml_bytes -> bytes

(** Make bytes from a list of integers, each between 0 and 255. *)
val bytes_of_list : int list -> bytes

(** Make bytes from a character list. *)
val bytes_of_charlist : char list -> bytes

(** Make bytes from a list of integer arrays. *)
val bytes_of_arraylist : int array list -> bytes

(** Make bytes from an integer array *)
val bytes_of_int_array : int array -> bytes

(** An integer array of bytes from bytes *)
val int_array_of_bytes : bytes -> int array

(** Integer array from a string *)
val int_array_of_string : string -> int array

(** A string from a list of integer arrays *)
val string_of_int_arrays : int array list -> string

(** A string from a single int array *)
val string_of_int_array : int array -> string

(** Map bytes onto itself using a function on each byte *)
val bytes_selfmap : (int -> int) -> bytes -> unit

(** Make a string from a bytes. Fails if array is longer than
[String.max_length]. *)
val string_of_bytes : bytes -> string

(** Make a character list from a bytes *)
val charlist_of_bytes : bytes -> char list

(** Copy bytes. *)
val copybytes : bytes -> bytes

(** Write a bytes to an output channel *)
val bytes_to_output_channel : out_channel -> bytes -> unit

(** Extract a bytes from an input or output. *)
val bytes_of_input_channel : in_channel -> bytes

(** {2 Bit streams for reading} *)

(** The type of most-significant-bit-first bitstreams over inputs. *)
type bitstream =
  {input : input; (* The input from which bits are taken. It is advanced a byte at a time *)
   mutable currbyte : int; (* Current byte value from input *)
   mutable bit : int; (* Mask for getting the next bit (128, 64,... 2, 1 or 0 = none left) *)
   mutable bitsread : int (* A count of the number of bits read since inception. Debug use only *)}

(** Make a bitstream from an input. *)
val bitbytes_of_input : input -> bitstream

(** The type of a position within a bitstream *)
type bitstream_position

(** Get the current position. It's abstract, so can't be manipulated, but it
can be used to return to a previous point *)
val bitstream_pos : bitstream -> bitstream_position

(** Seek to a position within a bitstream *)
val bitstream_seek : bitstream -> bitstream_position -> unit

(** Get a bit *)
val getbit : bitstream -> bool

(** Get a bit, but as an integer, 0 or 1. *)
val getbitint : bitstream -> int

(** Align the bitstream on a byte boundary *)
val align : bitstream -> unit

(** Get up to 32 bits as a 32 bit value *)
val getval_32 : bitstream -> int -> int32

(** Get up to 31 bits as a native integer *)
val getval_31 : bitstream -> int -> int

(** {2 Bit streams for writing} *)

(** The type of most-significant-bit-first bitstreams for writing over outputs. *)
type bitstream_write

(** Return a new write bistream. *)
val make_write_bitstream : unit -> bitstream_write

(** Put a single bit, 0 or 1. *)
val putbit : bitstream_write -> int -> unit

(** Put a multi-bit value (given as an [int32]) containing the given number of
useful bits into a bitstream *)
val putval : bitstream_write -> int -> int32 -> unit

(** Byte-align. *)
val align_write : bitstream_write -> unit

(** Append two write bitstreams, aligning at boundary *)
val write_bitstream_append_aligned :
  bitstream_write -> bitstream_write -> bitstream_write

(** Build bytes from a write bitstream, padding the with zero-valued bits. *)
val bytes_of_write_bitstream : bitstream_write -> bytes

(** {2 Debug } *)

(** Debug the next [n] chars to standard output and then rewind back *)
val debug_next_n_chars : int -> input -> unit
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(** PDF JPEG support *)

(** Return the JPEG data starting at the current position in the [Pdfio.input],
leaving the input ready to read the first byte following the JPEG data. *)
val get_jpeg_data : Pdfio.input -> Pdfio.bytes
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(** Bookmarks *)

(** The type of bookmarks. *)
type t =
  {level : int;
   text : string;
   target : Pdfdest.t;
   isopen : bool}

(** Debug string from a bookmark. *)
val string_of_bookmark : t -> string

(** Read the bookmarks from a document. *)
val read_bookmarks : ?preserve_actions:bool -> Pdf.t -> t list

(** Remove the bookmarks from a document. *)
val remove_bookmarks : Pdf.t -> Pdf.t

(** Add bookmarks to a document, replacing any currently there. *)
val add_bookmarks : t list -> Pdf.t -> Pdf.t

(** Transform a bookmark's destination *)
val transform_bookmark : Pdftransform.transform_matrix -> t -> t
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(** Merge PDF files *)

(** Merge PDF files. [merge_pdfs retain_numbering remove_duplicate_fonts names
pdfs ranges] will merge the given PDFs. if [retain_numbering] is true, page
labels are retained. If [remove_duplicate_fonts] is true, duplicate fonts are
detected and coalesced. [names] is a list of strings the same length as the list
of PDFs. Equal names imply equal PDFs (for efficiency). [ranges] is a list of
page ranges. A page range is a list of pages to select, in order. For example
[[1]] or [[2; 2; 2; 5; 6; 7]].  *)
val merge_pdfs :
  bool -> bool -> string list -> Pdf.t list -> int list list -> Pdf.t

(** Remove duplicate fonts from a PDF. For example, if it was created by merging
several documents from the same source. *)
val remove_duplicate_fonts : Pdf.t -> unit
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(** Optional Content Groups. *)

open Pdfutil

type ocgusage (* Nothing for now; expand later *)

type ocg =
  {ocg_name : string;
   ocg_intent : string list;
   ocg_usage : ocgusage option}

type ocgstate = OCG_ON | OCG_OFF | OCG_Unchanged

type ocglistmode = OCG_AllPages | OCG_VisiblePages

type ocgappdict (* Nothing for now; expand later *)

type ocgconfig =
  {ocgconfig_name : string option;
   ocgconfig_creator : string option;
   ocgconfig_basestate : ocgstate;
   ocgconfig_on : int list option;
   ocgconfig_off : int list option;
   ocgconfig_intent: string list;
   ocgconfig_usage_application_dictionaries: ocgappdict list option;
   ocgconfig_order : int tree option;
   ocgconfig_listmode : ocglistmode;
   ocgconfig_rbgroups : int list list;
   ocgconfig_locked : int list}

type ocgproperties =
  {ocgs : (int * ocg) list;
   ocg_default_config : ocgconfig;
   ocg_configs : ocgconfig list}

(** Read optional content data. *)
val read_ocg : Pdf.t -> ocgproperties option

(** Write optional content data. *)
val write_ocg : Pdf.t -> ocgproperties -> unit

(** Print information about the document's Optional Content Groups to Standard
    Output. For debug only. *)
val print_document_ocg : Pdf.t -> unit
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(** Parsing PDF Graphics Streams *)

(** A flat representation of the PDF graphics stream operators. Where the operator
contains the asterisk character (not allowable in OCaml syntax), a prime is
substituted. *)
type t =
  | Op_w of float
  | Op_J of int
  | Op_j of int
  | Op_M of float 
  | Op_d of float list * float
  | Op_ri of string
  | Op_i of int
  | Op_gs of string
  | Op_q
  | Op_Q
  | Op_cm of Pdftransform.transform_matrix
  | Op_m of float * float
  | Op_l of float * float
  | Op_c of float * float * float * float * float * float
  | Op_v of float * float * float * float
  | Op_y of float * float * float * float
  | Op_h
  | Op_re of float * float * float * float
  | Op_S
  | Op_s
  | Op_f
  | Op_F
  | Op_f'
  | Op_B
  | Op_B'
  | Op_b
  | Op_b'
  | Op_n
  | Op_W
  | Op_W'
  | Op_BT
  | Op_ET
  | Op_Tc of float
  | Op_Tw of float
  | Op_Tz of float
  | Op_TL of float
  | Op_Tf of string * float
  | Op_Tr of int
  | Op_Ts of float
  | Op_Td of float * float
  | Op_TD of float * float
  | Op_Tm of Pdftransform.transform_matrix
  | Op_T'
  | Op_Tj of string
  | Op_TJ of Pdf.pdfobject
  | Op_' of string
  | Op_'' of float * float * string
  | Op_d0 of float * float
  | Op_d1 of float * float * float * float * float * float
  | Op_CS of string
  | Op_cs of string
  | Op_SC of float list 
  | Op_sc of float list 
  | Op_SCN of float list
  | Op_scn of float list
  | Op_SCNName of string * float list
  | Op_scnName of string * float list
  | Op_G of float
  | Op_g of float
  | Op_RG of float * float * float
  | Op_rg of float * float * float
  | Op_K of float * float * float * float
  | Op_k of float * float * float * float
  | Op_sh of string
  | InlineImage of (Pdf.pdfobject * Pdfio.bytes)
  | Op_Do of string
  | Op_MP of string
  | Op_DP of string * Pdf.pdfobject 
  | Op_BMC of string 
  | Op_BDC of string * Pdf.pdfobject 
  | Op_EMC 
  | Op_BX
  | Op_EX
  | Op_Unknown of string

(** Parse a single byte streams to an operator list given a document and resource
dictionary. *)
val parse_single_stream :
  Pdf.t -> Pdf.pdfobject -> Pdfio.bytes -> t list

(** Parse a list of byte streams to an operator list given a document and resource
dictionary. *)
val parse_stream :
  Pdf.t -> Pdf.pdfobject -> Pdfio.bytes list -> t list

(** Concatenate a list bytes, padding with whitespace between. *)
val concat_bytess : Pdfio.bytes list -> Pdfio.bytes

(** Given a pdf document, resource dictionary and list of streams representing
the graphics content (PDF allows a single page's graphics content to be split
over several streams), return a list of operators. Raises PDFError on bad
content. *)
val parse_operators :
  Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject list -> t list

(** Flatten a list of operators to an uncompressed PDF stream. *)
val stream_of_ops : t list -> Pdf.pdfobject

(** Make a string of a single operator (for debug purposes). *)
val string_of_op : t -> string

(** Same as [string_of_op], but of several operators (for debug purposes). *)
val string_of_ops : t list -> string

(** Given a pdf, a resources dictionary and a colourspace dictionary, give the
number of bytes per pixel in the stored image data. *)
val components : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> int

(** When this reference is set, some debug information is printed to Standard Output. *)
val debug : bool ref
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(** Page-level functionality *)

(** {2 Page rotations} *)

(** The type of the four rotations of pages. This defines how a viewing
application (e.g Acrobat) displays the page. *)
type rotation =
  Rotate0 | Rotate90 | Rotate180 | Rotate270

(** Utility function to convert from rotation to integers. *)
val int_of_rotation : rotation -> int

(** The reverse. raises [Pdf.PDFError] if its input modulo 360 is not 0, 90, 180
or 270. *)
val rotation_of_int : int -> rotation

(** {2 Pages} *)

(** A type representing a page. [content] is the list of objects containing the
graphical content stream (see the [Pdfpages] module), [mediabox] the page size,
[resources] the page's resource dictionary, [rotate] its rotation and [rest] any
other entries to reside in the page dictionary. *)
type t =
  {content : Pdf.pdfobject list;
   mediabox : Pdf.pdfobject;
   resources : Pdf.pdfobject;
   rotate : rotation;
   rest : Pdf.pdfobject}

(** Create a page with empty content, media box from the given paper size, empty
resources, zero rotation and no extra dictionary entries. *)
val blankpage : Pdfpaper.t -> t

(** The same, but given a page size rectangle. *)
val custompage : Pdf.pdfobject -> t

(** Extract the page tree from a PDF document and parse it to a list of page
objects. Owing to the [rest] entry in the [page] type, no information is lost.
*)
val pages_of_pagetree : Pdf.t -> t list

(** Build a page tree from a list of pages and install it in the given PDF
document. The resultant document and the number of the new page root object are
returned. If the document already contains a page root, it is overwritten but is
not garbage collected. *)
val add_pagetree : t list -> Pdf.t -> Pdf.t * int

(** Given the page root number (for instance that returned by [add_pagetree]),
any specific extra dictionary entries and a PDF document, build a document root.
Returns the new document. If a root exists, it is overwritten but is not garbage
collected. *)
val add_root : int -> (string * Pdf.pdfobject) list -> Pdf.t -> Pdf.t

(** Number of pages in a document, faster than reading the pages and counting. *)
val endpage : Pdf.t -> int

(** Find a page indirect from the page tree of a document, given a page number. *)
val page_object_number : Pdf.t -> int -> int option

(** {2 Compound operations} *)

(** Rename the resources within a number of page resource dictionaries and
contents, so as to allow them to be merged without name clashes. *)
val renumber_pages : Pdf.t -> t list -> t list

(** Change the pages in a document for some new ones. If the boolean is true
and the number of pages in the old and new documents are equal (or ~changes, a
list of (from, to) page nummber changes, is provided), references to the old
pages from outside the page tree (for instance in destinations or bookmarks)
are renumbered. This ensures bookmarks are preserved correctly. A list of (page
number, matrix) pairs may also be supplied if the boolean is true and the
number of old and new pages are equal. This allows transformed pages (e.g
scaled) to have their bookmark destionations pointed at correctly. *)
val change_pages :
  ?matrices:(int * Pdftransform.transform_matrix) list ->
  ?changes:((int * int) list) -> bool -> Pdf.t -> t list -> Pdf.t

(** Return a pdf with a subset of pages, but nothing else changed - exactly the
same page object numbers, so bookmarks etc still work. Also sorts out bookmarks
so only those in the range are kept. *)
val pdf_of_pages : ?retain_numbering:bool -> Pdf.t -> int list -> Pdf.t

(** {2 Miscellaneous} *)

(** Make a PDF rectangle from a Paper.papersize. *)
val rectangle_of_paper : Pdfpaper.t -> Pdf.pdfobject

(** Find the shortest lower-case alphabetic string which is not a prefix of any
    name in /Resources. This prefix can be added to the other PDF's names, and
    will never clash with any of these. *)
val shortest_unused_prefix : Pdf.t -> string

(** For every page in the PDF, add the prefix to any name in /Resources and add
    the prefix to any name used in any content streams. *)
val add_prefix : Pdf.t -> string -> unit

(** Calling [protect pdf] add stack operators to a pre-ISO
    content stream to ensure it is composeable. *)
val protect : Pdfops.t list -> Pdfops.t list

(** Add operators to the beginning of a page. If [fast] is set (default false),
    don't check for mismatched stack operators. *)
val prepend_operators : Pdf.t -> Pdfops.t list -> ?fast:bool -> t -> t

(** Add operators to the end of a page. If [fast] is set (default false),
    don't check for mismatched stack operators. *)
val postpend_operators : Pdf.t -> Pdfops.t list -> ?fast:bool -> t -> t

(** Return a page number given a destination. Supply [fastrefnums] from a
    previous call to [Pdf.page_reference_numbers] to speed things up. *)
val pagenumber_of_target : ?fastrefnums:(int, int) Hashtbl.t -> Pdf.t -> Pdfdest.t -> int

(** Build a basic [Fit] destintation from a page number of a PDF. *)
val target_of_pagenumber : Pdf.t -> int -> Pdfdest.t

(** Generate a PDF file with a single A4 page. Unlike [Pdf.empty] it is a fully
    valid PDF. *)
val minimum_valid_pdf : unit -> Pdf.t

(**/**)

val process_xobjects : Pdf.t ->
           t ->
           (Pdf.t ->
            Pdf.pdfobject -> Pdf.pdfobject list -> Pdf.pdfobject list) ->
           unit

val combine_pdf_resources : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> Pdf.pdfobject

val ppstub : ('a -> 'b -> 'c) -> 'a -> 'b -> 'c * 'a * Pdftransform.transform_matrix
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(** Page Labels *)

(** The type for page labels. The page labels of a document, if well-formed,
are a list of [t]s where the [startpage] values are in increasing numerical
order. The numerical page number for the page range is [startvalue]. The
default labelstyle is [DecimalArabic]. The default [labelprefix] is the empty
string.

For example, a document might have five pages of introduction with roman
numerals, followed by the rest of the pages in decimal arabic, numbered from
one:

{labelstyle = LowercaseRoman;
 labelprefix = "";
 startpage = 1;
 startvalue = 1}

{labelstyle = DecimalArabic;
 labelprefix = "";
 startpage = 6;
 startvalue = 1}

For more details, see ISO 32000 12.4.2, but note that in our implementation,
pages are 1-based not 0-based, just like PDF page numbers. *)
type labelstyle =
  | DecimalArabic
  | UppercaseRoman
  | LowercaseRoman
  | UppercaseLetters
  | LowercaseLetters
  | NoLabelPrefixOnly

type t =
  {labelstyle : labelstyle;
   labelprefix : string option;
   startpage : int;
   startvalue : int}

(** Debug string of page label *)
val string_of_pagelabel : t -> string

(** Read the page labels from a document *)
val read : Pdf.t -> t list

(** Return a list where every page has a label - pages which don't are given
arabic page numbers *)
val complete : t list -> t list 

(** Single label representing a given page. Raises [Not_found] if no label. *)
val pagelabel_of_pagenumber : int -> t list -> t

(** Return the text for a page label. Raises [Not_found] if no label. *)
val pagelabeltext_of_pagenumber : int -> t list -> string

(** Add a range starting at pagelabel.startpage, ending at the integer page
given. The first integer argument is the number of pages in the PDF. *)
val add_label : int -> t list -> t -> int -> t list

(** Optimise page labels, removing any which are not required. *)
val coalesce : t list -> t list

(** Merge some page labels for some PDFs and page ranges. *)
val merge_pagelabels : Pdf.t list -> int list list -> t list

(** Write page labels to a document, replacing any there. Any existing page
    labels are removed. *)
val write : Pdf.t -> t list -> unit

(** Remove all page labels. Equivalent to an empty list given to [write]. *)
val remove : Pdf.t -> unit
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(** Media Sizes *)

(** A paper size consists of its unit, width and height. *)
type t

(** Make a paper size given its unit, width and height. *)
val make : Pdfunits.t -> float -> float -> t

(** Project the unit from a paper size *)
val unit : t -> Pdfunits.t

(** Project the width from a paper size. *)
val width : t -> float

(** Project the height from a paper size. *)
val height : t -> float

(** Flip a paper size between landscape and portrait, swapping its dimensions. *)
val landscape : t -> t

val a0 : t
val a1 : t
val a2 : t
val a3 : t
val a4 : t
val a5 : t
val a6 : t
val a7 : t
val a8 : t
val a9 : t
val a10 : t
(** ISO A series paper sizes, portrait. *)

val usletter : t
val uslegal : t
(** United States paper sizes. portrait. *)
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(** Reading PDF Files *)

(** Read a PDF from a [Pdfio.input], with an optional user password which, if
absent, is assumed to be the empty string, and optional owner password. *)
val pdf_of_input : ?revision:int -> string option -> string option -> Pdfio.input -> Pdf.t

(** Same as [pdf_of_input], but delay loading of streams and parsing of objects
(they will be loaded and parsed when needed). Useful if we only intend to do
something simple, like read metadata.  *)
val pdf_of_input_lazy : ?revision:int -> string option -> string option -> Pdfio.input -> Pdf.t

(** Same as [pdf_of_input], but from an OCaml channel. *)
val pdf_of_channel : ?revision:int -> ?source:string -> string option -> string option -> in_channel -> Pdf.t

(** As [pdf_of_channel], but delay loading of streams and parsing of objects like [pdf_of_input_lazy]. *)
val pdf_of_channel_lazy : ?revision:int -> ?source:string -> string option -> string option -> in_channel -> Pdf.t

(** Read a PDF from the given filename with optional user and owner passwords. *)
val pdf_of_file : ?revision:int -> string option -> string option -> string -> Pdf.t

(** {2 Configuration and debugging} *)

(** If set, some debug output is produced. *)
val read_debug : bool ref

(** If set, a malformed PDF will cause an error, not an attempt to read using
    the malformed PDF reader. *)
val error_on_malformed : bool ref

(** If set, we always use the malformed PDF reader. For debug. *)
val debug_always_treat_malformed : bool ref

(** {2 Low level functions} *)

(** Read the number of revisions of the document, by performing a dummy read. For
example, if this function returns 3, then appropriate values to pass to
[?revision] in a subsequent call to pdf_of_input are 1, 2, and 3. *)
val revisions : Pdfio.input -> int

(** Return encryption method in use *)
val what_encryption : Pdf.t -> Pdfwrite.encryption_method option

(** Return list of permissions *)
val permissions : Pdf.t -> Pdfcrypt.permission list

(** Given a filename, see if the file is linearized. *)
val is_linearized : Pdfio.input -> bool

(** Read a PDF header *)
val read_header : Pdfio.input -> int * int

(* Read characters until a PDF delimiter. *)
val getuntil_white_or_delimiter : Pdfio.input -> char list

(* Read characters until a PDF delimiter, returned as a string. *)
val getuntil_white_or_delimiter_string : Pdfio.input -> string

(** Read characters until a predicate is true. If the boolean is set, end of
    input is considered a delimiter. *)
val getuntil : bool -> (char -> bool) -> Pdfio.input -> char list

(** Throw away characters until a predicate is true. If the boolean is set, end
    of input is considered a delimiter. *)
val ignoreuntil : bool -> (char -> bool) -> Pdfio.input -> unit

(** Drop whitespace characters from an input. *)
val dropwhite : Pdfio.input -> unit

(** Lex a name, assuming there is one to lex. *)
val lex_name : Pdfio.input -> Pdfgenlex.t

(** Lex a number, assuming there is one to lex. *)
val lex_number : Pdfio.input -> Pdfgenlex.t

(** Lex a string, assuming there is one to lex. *)
val lex_string : Pdfio.input -> Pdfgenlex.t

(** Lex a hexadecimal string, assuming there is one to lex. *)
val lex_hexstring : Pdfio.input -> Pdfgenlex.t

(** Lex a comment, assuming there is one to lex. *)
val lex_comment : Pdfio.input -> Pdfgenlex.t

(** Lex a dictinonary, assuming there is one to lex. *)
val lex_dictionary : Pdfio.input -> Pdfgenlex.t list

(** Lex stream data of the given length. If the boolean is true, then actually
    read the data. If not, merely record the intention to. *)
val lex_stream_data : Pdfio.input -> int -> bool -> Pdfgenlex.t

(** Parse a PDF object. If [failure_is_ok] is set, a null object with high
    object number is returned, instead of an exception being raised. *)
val parse : ?failure_is_ok:bool -> Pdfgenlex.t list -> int * Pdf.pdfobject

(** Parse a single object. *)
val parse_single_object : string -> Pdf.pdfobject

(** String representation of a lexeme *) 
val string_of_lexeme : Pdfgenlex.t -> string

(** Print a lexeme to Standard Output with a space after it, for debug. *)
val print_lexeme : Pdfgenlex.t -> unit

(**/**)

val endpage : (Pdf.t -> int) ref










./usr/lib/ocaml/camlpdf/pdfspace.cmi








./usr/lib/ocaml/camlpdf/pdfspace.cmt








./usr/lib/ocaml/camlpdf/pdfspace.cmti








./usr/lib/ocaml/camlpdf/pdfspace.cmx








./usr/lib/ocaml/camlpdf/pdfspace.mli


(** Colour Spaces *)

(** A Tristimulus Point *)
type point = float * float * float

(** ICC Based Colour Spaces *)
type iccbased =
 {icc_n : int;
  icc_alternate : t;
  icc_range : float array;
  icc_metadata : Pdf.pdfobject option;
  icc_stream : Pdf.pdfobject}

(** Colour spaces *)
and t =
  | DeviceGray
  | DeviceRGB
  | DeviceCMYK
  | CalGray of point * point * float (* White, Black, Gamma *)
  | CalRGB of point * point * float array * float array (* White, Black, Gamma, Matrix *)
  | Lab of point * point * float array (* White, Black, Range *)
  | ICCBased of iccbased
  | Indexed of t * (int, int list) Hashtbl.t (* Base colourspace, lookup table *)
  | Pattern
  | PatternWithBaseColourspace of t
  | Separation of string * t * Pdffun.t
  | DeviceN of string array * t * Pdffun.t * Pdf.pdfobject

(** Produce a debug string *)
val string_of_colourspace : t -> string

(** Read the name of a colour, if it has one. *)
val name_of_colourspace : t -> string option

(** Read a colourspace from a PDF given a document, page resources dictionary and the colourspace object *)
val read_colourspace : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> t

(** Write a colourspace to a PDF, returning it. *)
val write_colourspace : Pdf.t -> t -> Pdf.pdfobject
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(** Standard PDF Fonts *)

(** Calculate the width, in millipoints, of a string in the given font, taking
into account kerning if the first argument is true. *)
val textwidth : bool -> Pdftext.encoding -> Pdftext.standard_font -> string -> int

(** The appropriate amount to subtract from the y-coordinate of a 1pt text line
to place it vertically centered around the y coordinate, rather than with the
baseline at that y coordinate. *)
val baseline_adjustment : Pdftext.standard_font -> int

(** The data extracted from the font AFM. This is a 4-tuple, consisting of a
table of header pairs, a table of (character number, width) pairs, a table
of (first, second, kern) triples representing the kerning table and a table
of (character name, width) pairs.  The last table is useful for characters which
are identified with a custom encoding and which might not be assigned a number
in the standard encoding. *)
val afm_data :
  Pdftext.standard_font ->
    (string, string) Hashtbl.t * (int, int) Hashtbl.t * (int * int, int) Hashtbl.t * (string, int) Hashtbl.t

(** Return a suitable StemV value for a standard font *)
val stemv_of_standard_font : Pdftext.standard_font -> int

(** Return a suitable flags value for a standard font *)
val flags_of_standard_font : Pdftext.standard_font -> int
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(** Parsing fonts and extracting text from content streams and PDF strings *)

(** {2 Data Types } *)

type type3_glpyhs =
  {fontbbox : float * float * float * float;
   fontmatrix : Pdftransform.transform_matrix;
   charprocs : (string * Pdf.pdfobject) list;
   type3_resources : Pdf.pdfobject}

type simple_fonttype =
  | Type1
  | MMType1
  | Type3 of type3_glpyhs
  | Truetype

type fontfile =
  | FontFile of int
  | FontFile2 of int
  | FontFile3 of int

type fontdescriptor =
  {ascent : float;
   descent : float;
   avgwidth : float;
   maxwidth : float;
   flags : int;
   fontbbox: float * float * float * float;
   italicangle : float;
   capheight : float;
   xheight : float;
   stemv : float;
   fontfile : fontfile option;
   charset : string list option;
   tounicode : (int, string) Hashtbl.t option}

type differences = (string * int) list

type encoding =
  | ImplicitInFontFile
  | StandardEncoding
  | MacRomanEncoding
  | WinAnsiEncoding
  | MacExpertEncoding
  | CustomEncoding of encoding * differences
  | FillUndefinedWithStandard of encoding

type fontmetrics = float array (*r widths of glyphs 0..255 *)

type simple_font =
  {fonttype : simple_fonttype;
   basefont : string;
   firstchar : int;
   lastchar : int;
   widths : int array;
   fontdescriptor : fontdescriptor option;
   fontmetrics : fontmetrics option;
   encoding : encoding}

type standard_font =
  | TimesRoman
  | TimesBold
  | TimesItalic
  | TimesBoldItalic
  | Helvetica
  | HelveticaBold
  | HelveticaOblique
  | HelveticaBoldOblique
  | Courier
  | CourierBold
  | CourierOblique
  | CourierBoldOblique
  | Symbol
  | ZapfDingbats

type cid_system_info =
  {registry : string;
   ordering : string;
   supplement : int}

type composite_CIDfont =
  {cid_system_info : cid_system_info;
   cid_basefont : string;
   cid_fontdescriptor : fontdescriptor;
   cid_widths : (int * float) list;
   cid_default_width : int}
  
type cmap_encoding =
  | Predefined of string
  | CMap of int (* indirect reference to CMap stream *)

type font =
  | StandardFont of standard_font * encoding
  | SimpleFont of simple_font
  | CIDKeyedFont of string * composite_CIDfont * cmap_encoding

(** {2 String representations of fonts } *)

(** Returns a string such as "Times-Bold" for Pdftext.TimesBold etc. *)
val string_of_standard_font : standard_font -> string

(** Parses a string such as "/Times-Bold" or "/TimesNewRoman,Bold" to Pdftext.TimesRomanBold etc. *)
val standard_font_of_name : string -> standard_font option

(** A debug string for the whole font datatype. *)
val string_of_font : font -> string

(** {2 Reading a Font} *)

(** Read a font from a given document and object *)
val read_font : Pdf.t -> Pdf.pdfobject -> font

(** {2 Writing a Font} *)

(** Write a font to a given document, returning the object number for the main
font dictionary *)
val write_font : ?objnum:int -> Pdf.t -> font -> int

(** {2 Utility functions} *)

(** Is a PDF string UTF16be (i.e does it have a byte order marker at the beginning)? *)
val is_unicode : string -> bool

(** Is a font Identity H? *)
val is_identity_h : font -> bool

(** A list of unicode codepoints for a UTF8 string *)
val codepoints_of_utf8 : string -> int list

(** A UTF8 string for a list of unicode codepoints *)
val utf8_of_codepoints : int list -> string

(** A list of unicode codepoints for a UTF16BE string *)
val codepoints_of_utf16be : string -> int list

(** A UTF16BE string for a list of unicode codepoints (with BOM) *)
val utf16be_of_codepoints : int list -> string

(** {2 Text from strings outside page content} *)

(** Take a pdf string (which will be either pdfdocencoding or UTF16BE) and
return a string representing the same unicode codepoints in UTF8 *)
val utf8_of_pdfdocstring : string -> string

(** Take a UTF8 string and convert to pdfdocencoding (if no unicode-only
characters are used) or UTF16BE (if they are)) *)
val pdfdocstring_of_utf8 : string -> string

(** Build a pdf string in pdfdocencoding (if no unicode-only characters are
used) or UTF16BE (if they are) *)
val pdfdocstring_of_codepoints : int list -> string

(** Produce a list of unicode codepoints from a pdfdocencoding or UTF16BE pdf
document string *)
val codepoints_of_pdfdocstring : string -> int list

(** Remake a UTF16BE string into a PDFDocEncoding string if all characters are
    in PDFDocEncoding *)
val simplify_utf16be : string -> string

(** {2 Text from strings inside page content} *)

(** The type of text extractors. *)
type text_extractor

(** Build a text extractor from a document and font object *)
val text_extractor_of_font : Pdf.t -> Pdf.pdfobject -> text_extractor

(** Build a text extractor from a document and a font *)
val text_extractor_of_font_real : font -> text_extractor

(** Return a list of unicode points from a given extractor and string (for
example from a [Pdfpages.Op_Tj] or [Op_TJ] operator). *)
val codepoints_of_text : text_extractor -> string -> int list

(** Return a list of glyph names from a given extractor and string *)
val glyphnames_of_text : text_extractor -> string -> string list

(** {2 Building text for strings inside page content} *)

(** Return the character code for a given unicode codepoint, if it exists in
the encoding and font object. If [debug] is set (default false) missing
characters are reported to stderr. *)
val charcode_extractor_of_font : ?debug:bool -> Pdf.t -> Pdf.pdfobject -> (int -> int option)

(** Return the character code for a given unicode codepoint, if it exists in
the encoding and font. If [debug] is set (default false) missing characters are
reported to stderr. *)
val charcode_extractor_of_font_real : ?debug:bool -> font -> (int -> int option)

(** Table of all the entries in an encoding. *)
val table_of_encoding : encoding -> (int, string) Hashtbl.t

(** Reverse table of all the entries in an encoding. *)
val reverse_table_of_encoding : encoding -> (string, int) Hashtbl.t
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(** Affine Transformations in Two Dimensions *)

(** {2 Types} *)

(** A single transformation operation. *)
type transform_op =
  | Scale of (float * float) * float * float
  | Rotate of (float * float) * float
  | Translate of float * float
  | ShearX of (float * float) * float
  | ShearY of (float * float) * float

(** A list of transformations, the first at the end of the list (thus, to append
 another transformation, just cons to the beginning.) *)
type transform = transform_op list

(** A transformation matrix (first row [a c e], second row [b d f], third row [0 0 1]) *)
type transform_matrix =
  {a : float; b : float; c : float; d : float; e : float; f : float}

(** The identity transform *) 
val i : transform

(** Make a string of a transform for debug purposes. *)
val string_of_transform : transform -> string

(** {2 Making transformation matrices} *)

(** The identity matrix *)
val i_matrix : transform_matrix

(** String of a transformation matrix. *)
val string_of_matrix : transform_matrix -> string

(** Make a transformation matrix from x and y translation. *)
val mktranslate : float -> float -> transform_matrix

(** Make a transformation matrix from an x and y scale and a point to scale about. *)
val mkscale : (float * float) -> float -> float -> transform_matrix

(** Make a rotation matrix to rotate by a number of radians around a point. *)
val mkrotate : (float * float) -> float -> transform_matrix

(** Matrix to shear in x by a given factor about a point. *)
val mkshearx : (float * float) -> float -> transform_matrix

(** Matrix to shear in y by a given factor about a point. *)
val mksheary : (float * float) -> float -> transform_matrix

(** {2 Composing and manipulating transforms} *)

(** [compose t ts] adds operation [t] to the transform [ts]. *)
val compose : transform_op -> transform -> transform

(** [append a b] is a transform with the same effect as performing b then a *)
val append : (transform -> transform -> transform)

(** [compose a b] produces a matrix equivalent to performing [b] then [a]. *)
val matrix_compose : transform_matrix -> transform_matrix -> transform_matrix

(** Make a matrix from a single transformation operation *)
val matrix_of_op : transform_op -> transform_matrix

(** Make a matrix from a transform *)
val matrix_of_transform : transform -> transform_matrix

(** {2 Inverting transforms} *)

(** Exception raised if a matrix is non-invertable *)
exception NonInvertable

(** Matrix inversion. May raise [NonInvertable] *)
val matrix_invert : transform_matrix -> transform_matrix

(** Transform a coordinate by a given transform. *) 
val transform : transform -> float * float -> float * float

(** Transform a coordinate by a given transformation matrix. *)
val transform_matrix : transform_matrix -> float * float -> float * float

(** {2 Decomposing and recomposing matrices} *)

(** Decompose a transformation matrix to scale, aspect, rotation, shear,
translation in x, translation in y. Always succeeds, but results are not
guaranteed to mean anything. *)
val decompose :
  transform_matrix -> float * float * float * float * float * float

(** Recompose from the above information. It is not guaranteed that recompose
(decompose t) = t *)
val recompose :
  float -> float -> float -> float -> float -> float -> transform_matrix
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(** Units and Unit Conversion *)

(** The type of units *)
type t = PdfPoint | Inch | Centimetre | Millimetre

(** Convert a measurement to points *)
val points : float -> t -> float

(** Convert a measurement to inches *)
val inches : float -> t -> float

(** Convert a measurement to centimetres *)
val centimetres : float -> t -> float

(** Convert a measurement to millimetres *)
val millimetres : float -> t -> float
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(** General functions

    Typically one will [open Pdfutil]. *)

(** {2 Debug Printing} *)

(** Print a string to standard output and flush. *)
val flprint : string -> unit

(** Print a string to standard error and flush. *)
val fleprint : string -> unit

(** Print a list of floating point numbers separated by spaces. *)
val print_floats : float list -> unit

(** Print a list of integers separated by spaces *)
val print_ints : int list -> unit

(** Print a list of [int32]s separated by spaces *)
val print_int32s : int32 list -> unit

(** {2 Strings} *)

(** Return the first character of a string, should it have one. Otherwise return
[None]. *)
val firstchar : string -> char option

(** Return the first character of a string, should it have one. Otherwise return
[None]. *)
val lastchar : string -> char option

(** List of characters representing a string. *)
val explode : string -> char list

(** String representing a list of characters. Fails if list is longer than
[Sys.max_string_length]. *)
val implode : char list -> string

(** Make a string from a character. *)
val string_of_char : char -> string

(** Calling [string_replace_all x x' s] replaces all instances of [x] with [x']
in [s], returning a new string. *)
val string_replace_all : string -> string -> string -> string

(** The same, but provide a function for the replacement string *)
val string_replace_all_lazy : string -> (unit -> string) -> string -> string

(** The standard OCaml [starts_with] function, for versions of OCaml too old to have it. *)
val starts_with : string -> string -> bool

(** {2 Lists} *)

val hd : ('a list -> 'a)
val tl : ('a list -> 'a list)
val rev : ('a list -> 'a list)
val iter : (('a -> unit) -> 'a list -> unit)
val iter2 : (('a -> 'b -> unit) -> 'a list -> 'b list -> unit)
val iter3 : ('a -> 'b -> 'c -> unit) -> 'a list -> 'b list -> 'c list -> unit
val append : 'a list -> 'a list -> 'a list
val ( @ ) : ('a list -> 'a list -> 'a list)
val flatten : 'a list list -> 'a list
val rev_map : (('a -> 'b) -> 'a list -> 'b list)
val map : ('a -> 'b) -> 'a list -> 'b list
val map2 : ('a -> 'b -> 'c) -> 'a list -> 'b list -> 'c list
val split : ('a * 'b) list -> 'a list * 'b list
val split3 : ('a * 'b * 'c) list -> 'a list * 'b list * 'c list
val split5 : ('a * 'b * 'c * 'd * 'e) list -> 'a list * 'b list * 'c list * 'd list * 'e list
val split6 : ('a * 'b * 'c * 'd * 'e * 'f) list -> 'a list * 'b list * 'c list *
'd list * 'e list * 'f list
val split8 : ('a * 'b * 'c * 'd * 'e * 'f * 'g * 'h) list ->
  'a list * 'b list * 'c list * 'd list * 'e list * 'f list * 'g list * 'h list
val combine : 'a list -> 'b list -> ('a * 'b) list
val combine3 : 'a list -> 'b list -> 'c list -> ('a * 'b * 'c) list
val fold_left : ('a -> 'b -> 'a) -> 'a -> 'b list -> 'a
val fold_right : ('a -> 'b -> 'b) -> 'a list -> 'b -> 'b
val length : ('a list -> int)
val sort : (('a -> 'a -> int) -> 'a list -> 'a list)
(** Tail-recursive versions of list functions (and some simple variations). See
[Stdlib] for documentation. *)

(** Sum of a list of integers. *)
val sum : int list -> int

(** Sum of a list of floats. *)
val fsum : float list -> float

(** Cumulative sum of a list given an initial value. For example, [cumulative_sum 1 [2; 3; 4]] is [[3; 6; 10]] *)
val cumulative_sum : int -> int list -> int list

(** Count the number of elements in a list for which predicate is true. *)
val lcount : ('a -> bool) -> 'a list -> int

(** Return just the non-[None] elements of an ['a option list] *)
val losenones : 'a option list -> 'a list

(** Map with a function returning an [option], dropping all [None] results and
extracting all [Some] ones. *)
val option_map : ('a -> 'b option) -> 'a list -> 'b list

(** Like [option_map] but with a two-argument function and two (equal-length)
input lists. Uses [List.rev_map2] internally and may raise the same exception.
*)
val option_map2 : ('a -> 'b -> 'c option) -> 'a list -> 'b list -> 'c list

(** Synonym for [List.mem]. *)
val mem : ('a -> 'a list -> bool)

(** Position of an element in a list, or [None] if not found *)
val position : 'a -> 'a list -> int option

(** Position (1-based) in a list, or [None] if not found *)
val position_1 : 'a -> 'a list -> int option

(** Similar to [rev_map], but 3 arguments. *)
val rev_map3 :
  ('a -> 'b -> 'c -> 'd) -> 'a list -> 'b list -> 'c list -> 'd list

(** Similar to [map2], but 3 arguments. *)
val map3 : ('a -> 'b -> 'c -> 'd) -> 'a list -> 'b list -> 'c list -> 'd list

(** Similar to [rev_map], but 4 arguments. *)
val rev_map4 :
  ('a -> 'b -> 'c -> 'd -> 'e) -> 'a list -> 'b list -> 'c list -> 'd list -> 'e list

(** Similar to [map2], but 4 arguments. *)
val map4 : ('a -> 'b -> 'c -> 'd -> 'e) -> 'a list -> 'b list -> 'c list -> 'd list -> 'e list 

(** Similar to [rev_map], but 5 arguments. *)
val rev_map5 :
  ('a -> 'b -> 'c -> 'd -> 'e -> 'f) ->
  'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list

(** Similar to [map2], but 5 arguments. *)
val map5 :
  ('a -> 'b -> 'c -> 'd -> 'e -> 'f) ->
  'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list

(** Similar to [rev_map], but 6 arguments. *)
val rev_map6 :
  ('a -> 'b -> 'c -> 'd -> 'e -> 'f -> 'g) ->
  'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list -> 'g list

(** Similar to [map2], but 6 arguments. *)
val map6 :
  ('a -> 'b -> 'c -> 'd -> 'e -> 'f -> 'g) ->
  'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list -> 'g list

(** [take l n] takes [n] elements from the list raising [Invalid_argument] if
there are not enough elements to take or if n < 0. *)
val take : 'a list -> int -> 'a list

(** The same as [take],  but with the arguments reversed. *)
val take' : int -> 'a list -> 'a list

(** [drop l n] drops [n] elements from the list raising [Invalid_argument] if [n]
 < 0 or there are not enough elements. *)
val drop : 'a list -> int -> 'a list

(** Same as [drop], but with the arguments reversed. *)
val drop' : int -> 'a list -> 'a list

(** Take elements from a list while a given predicate is true, returning them in order. *)
val takewhile : ('a -> bool) -> 'a list -> 'a list

(** The same as [takewhile], but the list is returned in reverse order. *) 
val takewhile_reverse : ('a -> bool) -> 'a list -> 'a list

(** Drop elements from a list while a given predicate is true. *)
val dropwhile : ('a -> bool) -> 'a list -> 'a list

(** [cleave l n] splits [l] into two parts, returned as a tuple. The first
 contains the first [n] elements, the second the remainder.
 Order is preserved. [Invalid_argument] is raised on negative argument or not
 enough elements in list. *)
val cleave : 'a list -> int -> 'a list * 'a list

(** Same, but split point controlled by a predicate, which is true for elements
in the first returned list. e.g [cleavewhile even [2;4;5;6]] produces [([2;4], [5;6])] *)
val cleavewhile : ('a -> bool) -> 'a list -> 'a list * 'a list

(** The same as [cleavewhile], but the output lists are each unordered. *)
val cleavewhile_unordered : ('a -> bool) -> 'a list -> 'a list * 'a list

(** [isolate p p' l] isolate a central section of a list [l], from the first
element after the elements for which predicate [p] is true, to the element
before [p'] is first true. *)
val isolate : ('a -> bool) -> ('a -> bool) -> 'a list -> 'a list

(** Interleave an element among a list, so that [interleave 0 [1; 2; 3]]
yields [[1; 0; 2; 0; 3]]. An empty or singleton list is unchanged. *)
val interleave : 'a -> 'a list -> 'a list

(** Interleave two equal-length lists, taking from the first list first. *)
val interleave_lists : 'a list -> 'a list -> 'a list

(** Collate a list into a list of lists based upon a comparison function by which
it has already been sorted. e.g [collate compare [1; 2; 2; 3; 3]] calculates
[[[1]; [2;2]; [3;3]]]. *)
val collate : ('a -> 'a -> int) -> 'a list -> 'a list list

(** Map on lists of lists. So [map_lol f] is [map (map f)]. *)
val map_lol : ('a -> 'b) -> ('a list list -> 'b list list)

(** Produce a list of overlapping pairs of elements in a list in order, producing
the empty list if on singleton input. e.g [pairs [1; 2; 3]] is [[(1, 2); (2,
3)]]. *)
val pairs : 'a list -> ('a * 'a) list

(** [List.mem] with arguments reversed. *)
val mem' : 'a list -> 'a -> bool

(** Remove duplicates from a list. *)
val setify : 'a list -> 'a list

(** Same as [setify], but preserve order. *)
val setify_preserving_order : 'a list -> 'a list

(** The set [setminus a b] contains all those elements which are in [a] but are
do not appear in [b]. *)
val setminus : 'a list -> 'a list -> 'a list

(** The same, but preserving order *)
val setminus_preserving_order : 'a list -> 'a list -> 'a list

(** Return a list of the heads of a list of lists, each of which has at least
one element, preserving order. *)
val heads : 'a list list -> 'a list

(** Ditto, tails. *)
val tails : 'a list list -> 'a list list

(** Take a list of lists of equal length, and turn into a list of lists, the
first containing all the first elements of the original lists, the second the
second, and so on. *)
val zipn : 'a list list -> 'a list list

(** Couple the elements of a list [l] using given function. For instance,
[couple ( + ) [[1; 3; 5]]] is [[4; 8]]. The two elements are applied to [f] in
the order in which they appear in the input list. *)
val couple : ('a -> 'a -> 'b) -> 'a list -> 'b list

(** As [couple], but an extra unary function is applied to any last (odd) element. *)
val couple_ext : ('a -> 'a -> 'b) -> ('a -> 'b) -> 'a list -> 'b list

(** Apply [couple] repeatedly until only one element remains. Return that
element. *)
val couple_reduce : ('a -> 'a -> 'a) -> 'a list -> 'a

(** A similar function to [couple], but the coupling is non-overlapping. So
[pair ( + ) [1; 2; 3; 4]] is [3; 7]. *)
val pair : ('a -> 'a -> 'a) -> 'a list -> 'a list

(** A version of [pair] which adds a unary function for the singleton, much
like [couple_ext]. *)
val pair_ext : ('a -> 'a -> 'b) -> ('a -> 'b) -> 'a list -> 'b list

(** As [couple_reduce] is to [couple], so [pair_reduce] is to [pair]. *)
val pair_reduce : ('a -> 'a -> 'a) -> 'a list -> 'a

val keep : (('a -> bool) -> 'a list -> 'a list)

(** [List.filter] has a confusing name, so we define [keep] and [lose] to avoid
error. [keep] keeps all those matching the predicate, [lose] loses all thos
matching a predicate. *)
val lose : ('a -> bool) -> ('a list -> 'a list)

(** [many x n] makes a list of length [n] with each element equal to [x]. *)
val many : 'a -> int -> 'a list

(** A version where we need to apply unit each time, for instance when producing
a list of random numbers. Result is ordered. *)
val manyunique : (unit -> 'a) -> int -> 'a list

(** Split a list into some lists of length [n] (and possibly a final one of
length [< n]), preserving order. *)
val splitinto : int -> 'a list -> 'a list list

(** Non-tail recursive version of splitinto, for use only when [n] is small and fixed. *)
val splitinto_small : int -> 'a list -> 'a list list

(** Split a list at the given positions. Point 1 means after the first element *)
val splitat : int list -> 'a list -> 'a list list

(** Select the nth element in a list (first is element 1). Raises
[Invalid_argument] if the number is out-of-range. *)
val select : int -> 'a list -> 'a

(** [replace n x xs] replaces the [n]th element of the list [xs] with [x] (the first is element 1) *)
val replace_number : int -> 'a -> 'a list -> 'a list

val isnull : 'a list -> bool
val notnull : 'a list -> bool
(** Predicates on the nullness of a list. *)

(** Find the last element of a list. Raises [Invalid_argument] on empty list. *)
val last : 'a list -> 'a

(** Produce a list containing all but the last element of a list. For the empty
list, returns the empty list. *)
val all_but_last : 'a list -> 'a list

(** Find the first and last element of a list. If the list has one element, that
is returned twice. If it has no elements, raise [Invalid_argument]. *)
val extremes : 'a list -> 'a * 'a

(** Return the first, middle and last elements of a list which has length at
least two. Otherwise, raise [Invalid_argument]. *)
val extremes_and_middle : 'a list -> 'a * 'a list * 'a

(** [ilist 2 5] returns [[2; 3; 4; 5]]. However, [ilist 5 2] raises [Invalid_argument]. *)  
val ilist : int -> int -> int list

(** Same as [ilist], but return the empty list for [ilist x x] rather than [[x]] *)
val ilist_null : int -> int -> int list

(** Same as [ilist_null], but return empty list if start [>] end, instead of failing *)
val ilist_fail_null : int -> int -> int list

(** [indx l] returns [[1; 2; 3]] if [l] has length 3, for example. *)
val indx : 'a list -> int list

(** Same as [indx], but 0-based. *)
val indx0 : 'a list -> int list

(** Same as [indx], but n-based. *)
val indxn : int -> 'a list -> int list

(** Remove the second, fourth etc. elements from a list, saving the last element
(if of even length) e.g [drop_evens [1; 2; 3; 4; 5; 6]] is [[1; 3; 5; 6]]. *) 
val drop_evens : 'a list -> 'a list

(** Same as [drop_evens], but don't save the last element. *)
val really_drop_evens : 'a list -> 'a list

(** Remove the first, third etc. The last odd element is not saved. e.g [drop_odds
[1;2;3;4;5;6;7]] is [[2;4;6]]. *)
val drop_odds : 'a list -> 'a list

(** Like [List.tl] but [[]] yields [[]]. *)
val tail_no_fail : 'a list -> 'a list

(** Append with reversed arguments. *)
val ( @@ ) : 'a list -> 'a list -> 'a list

(** [replaceinlist f x l] replaces any element of [l] for which [f l] is true
with [x]. *)
val replaceinlist : ('a -> bool) -> 'a -> 'a list -> 'a list

(** Find the position of the first element matching a predicate. The first
element is number one. Fails with [Not_found] if no element matches the
predicate. *)
val index : ('a -> bool) -> 'a list -> int

(** Split a list into a list of lists at every point where a predicate is true *)
val split_around : ('a -> bool) -> 'a list -> 'a list list

(** {2 32 and 64 bit integers} *)

val i32ofi : (int -> int32)
val i32toi : (int32 -> int)
val i32tof : (int32 -> float)
val i32add : (int32 -> int32 -> int32)
val i32sub : (int32 -> int32 -> int32)
val i32div : (int32 -> int32 -> int32)
val i32mul : (int32 -> int32 -> int32)
val sr32 : (int32 -> int -> int32)
val lsr32 : (int32 -> int -> int32)
val lsl32 : (int32 -> int -> int32)
val lor32 : (int32 -> int32 -> int32)
val land32 : (int32 -> int32 -> int32)
val lnot32 : (int32 -> int32)
val lxor32 : (int32 -> int32 -> int32)
val i32succ : (int32 -> int32)
val i32pred : (int32 -> int32)
val i32max : (int32 -> int32 -> int32)
val i32min : (int32 -> int32 -> int32)

val i64ofi : (int -> int64)
val i64toi : (int64 -> int)
val i64tof : (int64 -> float)
val i64add : (int64 -> int64 -> int64)
val i64sub : (int64 -> int64 -> int64)
val i64div : (int64 -> int64 -> int64)
val i64mul : (int64 -> int64 -> int64)
val sr64 : (int64 -> int -> int64)
val lsr64 : (int64 -> int -> int64)
val lsl64 : (int64 -> int -> int64)
val lor64 : (int64 -> int64 -> int64)
val land64 : (int64 -> int64 -> int64)
val lnot64 : (int64 -> int64)
val lxor64 : (int64 -> int64 -> int64)
val i64succ : (int64 -> int64)
val i64pred : (int64 -> int64)
val i64max : (int64 -> int64 -> int64)
val i64min : (int64 -> int64 -> int64)
val i32ofi64 : (int64 -> int32)
val i64ofi32 : (int32 -> int64)
(** Shortened names for functions from [Int32] and [Int64]. *)


(** {2 Association lists} *)

(** [lookup x l] looks up something, returning [None] if not found. *)
val lookup : 'a -> ('a * 'b) list -> 'b option

(** Same as [lookup], but no option type. Raises [Not_found] if the key is not there. *) 
val lookup_failnull : 'a -> ('a * 'b) list -> 'b

(** [add k v l] Adds [(k, v)] to a dictionary, replacing any existing binding of
[k]. *)
val add : 'a -> 'b -> ('a * 'b) list -> ('a * 'b) list

(** [replace k v l] replaces the existing binding of [k] in [l] with one with binds [k]
to [v]. Raises [Not_found] if there is nothing to replace. *)
val replace : 'a -> 'b -> ('a * 'b) list -> ('a * 'b) list

(** Remove something from a list, if it's there. If not, don't complain. *)
val remove : 'a -> ('a * 'b) list -> ('a * 'b) list

(** Merge two lists, preferring elements in the second in the case of clashes. *)
val mergedict : ('a * 'b) list -> ('a * 'b) list -> ('a * 'b) list

(** {2 References} *)

(** Set a boolean reference to [true] *)
val set : bool ref -> unit

(** Set a boolean reference to [false] *)
val clear : bool ref -> unit

(** Flip a boolean reference *)
val flip : bool ref -> unit

val ( += ) : int ref -> int -> unit
val ( -= ) : int ref -> int -> unit
val ( /= ) : int ref -> int -> unit
val ( *= ) : int ref -> int -> unit
(** Operations on integer references *)

val ( +.= ) : float ref -> float -> unit
val ( -.= ) : float ref -> float -> unit
val ( /.= ) : float ref -> float -> unit
val ( *.= ) : float ref -> float -> unit
(** Operations on floating point references *)

(** Cons something onto the contents of a list reference. *)
val ( =| ) : 'a list ref -> 'a -> unit

(** Append something to the front of the contents of a list reference. *)
val ( =@ ) : 'a list ref -> 'a list -> unit

(** {2 Geometry} *)

(** The type of vectors. *)
type vector = float * float

(** [mkvector (a, b) (c, d)] makes a vector from point [(a, b)] to point [(c, d)]. *)
val mkvector : float * float -> float * float -> vector

(** Invert a vector. *)
val invert : vector -> vector

(** Offset a point by a vector. *)
val offset_point : vector -> float * float -> vector

(** Find the vector [pi / 2] anticlockwise from the given one. *)
val perpendicular : 'a * float -> float * 'a

(** Square a number *)
val sqr : float -> float

(** The length of a vector. *)
val veclength : vector -> float

(** Scale a vector to a given length. *)
val scalevectolength : float -> vector -> vector

(** Make a unit vector in the direction from one point to a second. *)
val mkunitvector : float * float -> float * float -> vector

(** Find the point equidistant between two others. *)
val between : float * float -> float * float -> float * float

(** Cartesian distance between two points. *)
val distance_between : float * float -> float * float -> float

(** {2 Numbers} *)

(** Round a real. *)
val round : float -> float

(** The same, returning an integer. *)
val iround : float -> int

(** The largest power of two by which a number is exactly divisible. *)
val largest_pow2_divisible : int -> int

(** Largest power of two smaller or equal to an integer. *)
val pow2lt : int -> int

(** Largest power of two greater or equal to an integer. *)
val pow2gt : int -> int

(** Base two logarithm *)
val log2of : int -> int

(** [pow x y] is y to the power x *)
val pow : int -> int -> int

(** Monomorphic integer version of [Stdlib.compare] *)
val compare_i : int -> int -> int

val min : int -> int -> int
val max : int -> int -> int
(** Monomorphic integer versions of [Stdlib] functions. *)

val fmin : float -> float -> float
val fmax : float -> float -> float
val fabs : float -> float
(** Monomorphic floating-point versions of [Stdlib] functions *)

val even : int -> bool
val odd : (int -> bool)
(** Even and odd predicates on integers. Work for negative numbers. *)

(** Pi. *)
val pi : float

(** Square root of two. *)
val root2 : float

val rad_of_deg : float -> float
val deg_of_rad : float -> float
(** Convert between radians and degrees. *)

(** The call [sign_extend l n] extends [n] of length [l] bits to fit a native integer *)
val sign_extend : int -> int -> int

(** A character is a decimal digit. *)
val isdigit : char -> bool

(** Same as [Stdlib.int_of_float] *)
val toint : float -> int

(** Make sure a floating point number is no degenarate, by making it zero if it is. *)
val safe_float : float -> float

(** {2 Options} *)

val some : 'a option -> bool
val none : 'a option -> bool
(** Predicates on the someness or noneness of an ['a option]. *)

(** Strip the [Some] from an option. Fail if it's [None]. *)
val unopt : 'a option -> 'a

(** {2 Hash tables} *)

(** The empty zero-sized hash table. *) 
val null_hash : unit -> ('a, 'b) Hashtbl.t

(** Option lookup on hashtables *)
val tryfind : (('a, 'b) Hashtbl.t -> 'a -> 'b option)

(** Make a list of key-value pairs reflecting the contents of a hash table. *)
val list_of_hashtbl : ('a, 'b) Hashtbl.t -> ('a * 'b) list

(** Build a hashtable from a dictionary (list of key-value pairs). Items are
added from left to right, with no checking for duplicate keys being performed. *)
val hashtable_of_dictionary : ('a * 'b) list -> ('a, 'b) Hashtbl.t

(* Build a hashtable from a list of keys. *)
val hashset_of_list : 'a list -> ('a, unit) Hashtbl.t

(** {2 Trees} *)

(** The type for binary trees. *)
type 'a tree = Lf | Br of 'a * 'a tree * 'a tree

(** {2 Arrays} *)

(** [iter2] on arrays. *)
val array_iter2 : ('a -> 'b -> unit) -> 'a array -> 'b array -> unit

(** [map2] on arrays. *)
val array_map2 : ('a -> 'b -> 'c) -> 'a array -> 'b array -> 'c array

(** Swaps the data at the given indexes in an array. *)
val swap : 'a array -> int -> int -> unit

(** Set all the values of an array. *)
val set_array : 'a array -> 'a -> unit

(** {2 Control flow} *)

(** [memoize f] builds a memoized version of the function [f]. *)
val memoize : (unit -> 'a) -> unit -> 'a

(** The identity function. *)
val ident : 'a -> 'a

(** Apply a function [f] [n] times to initial argument [arg]. *)
val applyn : ('a -> 'a) -> int -> 'a -> 'a

(** This is equivalent to [let ( <| ) a b = a b] *)
val ( <| ) : ('a -> 'b) -> 'a -> 'b

(** [mkunit f x] gives [fun () -> f x] *)
val mkunit : ('a -> 'b) -> 'a -> unit -> 'b

(** {2 Tuples} *)

(** Make a tuple. *)
val tuple : 'a -> 'b -> 'a * 'b

(** Consing to each of a pair of lists at the same time. *)
val conspair : ('a * 'b) * ('a list * 'b list) -> 'a list * 'b list

(** Version of [conspair] where there may or may not be somthing to cons in each case. *)
val conspairopt :
  ('a option * 'b option) * ('a list * 'b list) -> 'a list * 'b list

(** Make consecutive elements of an even-length list into a list of pairs. *)
val pairs_of_list : 'a list -> ('a * 'a) list

(** [do_return f g] Evaluate [f ()], evaluate and ignore [g ()], return [f ()], in that order. *)
val do_return : (unit -> 'a) -> (unit -> 'b) -> 'a

(** [do_many f n] calls [f ()] n times. *)
val do_many : (unit -> unit) -> int -> unit

(** {2 Equality} *)

(** Equality. *)
val eq : ('a -> 'a -> bool)

(** Inequality. *)
val neq : ('a -> 'a -> bool)

(** Like [Stdlib.compare], but the other way around. *)
val rev_compare : 'a -> 'a -> int

(** {2 Logic} *)
(** The always-true predicate. *)
val always : 'a -> bool

(** The always-false predicate. *)
val never : 'a -> bool

(** Exclusive OR *)
val ( |&| ) : bool -> bool -> bool

(** Invert a predicate. *)
val notpred : ('a -> bool) -> 'a -> bool

(** {2 Boxes} *)

(** The smallest box enclosing both given integer boxes. Each box is [(xmin, xmax, ymin, ymax)]. *)
val box_union :
  int * int * int * int -> int * int * int * int -> int * int * int * int

(** The smallest box enclosing both given floating-point boxes. Each box is [(xmin, xmax, ymin, ymax)]. *)
val box_union_float :
  float * float * float * float -> float * float * float * float -> float * float * float * float

(** The intersection box (if any) of two integer boxes, each defined as [xmin ymin xmax ymax]. *) 
val box_overlap :
  int -> int -> int -> int -> int -> int -> int -> int ->
    (int * int * int * int) option

(** The intersection box (if any) of two floating-point boxes, each defined as [xmin ymin xmax ymax]. *)
val box_overlap_float :
  float -> float -> float -> float -> float -> float -> float -> float ->
  (float * float * float * float) option

(** {2 Filenames and files} *)

(** Return a list of leafnames for the given folder in the current folder *)
val leafnames_of_dir : string -> string list

(** Return the contents of a (binary) file as a string *)
val contents_of_file : string -> string

(** {2 Roman numerals} *)

(** Uppercase roman representation of a number *)
val roman_upper : int -> string

(** Lowercase roman representation of a number *)
val roman_lower : int -> string

(**/**)

(* This is legitimately not documented because it requires altering the source
   to use. See the .ml *)
val tt' : unit -> unit
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(** Writing PDF Files *)

(** When set to [true], various pieces of information are printed to standard
output when a PDF is written. On library startup, is [false]. *)
val write_debug : bool ref

(** {2 Encryption methods} *)

(** Encryption methods. The boolean for [AES128bit], [AES256bit] and
[AES256BitISO] indicates encryption of metadata or lack thereof.
AlreadyEncrypted is used as a flag to prevent garbage collection internally by
[pdf_to_file_recrypting]. *)
type encryption_method =
  | PDF40bit
  | PDF128bit
  | AES128bit of bool
  | AES256bit of bool
  | AES256bitISO of bool
  | AlreadyEncrypted

(** The type of an encryption with certain user permissions. *)
type encryption = 
  {encryption_method : encryption_method;
   owner_password : string;
   user_password : string;
   permissions : Pdfcrypt.permission list}

(** {2 Writing to outputs, channels and files.} *)

(** Write a PDF document to an [Pdfio.output], optionally encrypting. If
[?preserve_objstm] is set (default is false), object streams which were in the
original file will be preserved. If [?create_objstm] is set (default is false),
additional new object streams will be created. To re-encrypt the file using its
existing encryption, provide the user or owner password in the [?recrypt]
argument. *)
val pdf_to_output :
  ?preserve_objstm:bool ->
  ?generate_objstm:bool ->
  ?compress_objstm:bool ->
  ?recrypt:string option ->
  encryption option -> bool -> Pdf.t -> Pdfio.output -> unit

(** As [pdf_to_output] but to an OCaml channel. If the second boolean is set, build a new
/ID (don't set this for encrypted documents). *)
val pdf_to_channel :
  ?preserve_objstm:bool ->
  ?generate_objstm:bool ->
  ?compress_objstm:bool ->
  ?recrypt:string option -> 
  encryption option -> bool -> Pdf.t -> out_channel -> unit

(** As [pdf_to_channel] but to a named file. *)
val pdf_to_file_options :
  ?preserve_objstm:bool ->
  ?generate_objstm:bool ->
  ?compress_objstm:bool ->
  ?recrypt:string option ->
  encryption option -> bool -> Pdf.t -> string -> unit

(** Simple write to given file name. Equivalent to [pdf_to_file_options false None true] *)
val pdf_to_file : Pdf.t -> string -> unit

(** {2 String of a PDF object} *)

(** Calculate a string of a pdf object. *)
val string_of_pdf : Pdf.pdfobject -> string

(** Calculate a string of a pdf object, but include binary data too. *)
val string_of_pdf_including_data : Pdf.pdfobject -> string

(** For debug, print out the PDFs objects to standard output. *)
val debug_whole_pdf : Pdf.t -> unit

(** Convert a PDF string to Hex PDF string representation *)
val make_hex_pdf_string : string -> string
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CamlPDF
=======

CamlPDF is an OCaml library for reading, writing and modifying PDF files. It is
the basis of the commercial "CPDF" command line tool and
C/C++/Java/Python/.NET/JavaScript API, which is available at
[http://www.coherentpdf.com/](http://www.coherentpdf.com/).

License
---

Copyright Coherent Graphics Ltd 2007 - 2023. Released under the LGPL with
special linking exception. See "LICENSE" for details.

To Build
---

If downloading from Github, obtain the correct source. This means choosing the
tag for a particular version, such as "v2.6". The head of the master branch is
unstable.

1. Run "make". This will build camlpdf.a, camlpdf.cma, camlpdf.cmxa and the
   documentation (in doc/camlpdf/html).

2. If your environment has "ocamlfind", "make install" will install the
   library. Otherwise, use the built outputs as you will.

Alternatively, you can install the latest version with

```
opam install camlpdf
```

Documentation
---

The API documentation, which is built by the makefile in doc/camlpdf/html, can
also be accessed online at
[http://www.coherentpdf.com/camlpdf](http://www.coherentpdf.com/camlpdf).

The file [introduction_to_camlpdf.pdf](introduction_to_camlpdf.pdf) will help
the beginner.

Some level of knowledge of the PDF file format itself, which is large, may be
required. Useful texts are the author's book:

[http://shop.oreilly.com/product/0636920021483.do](http://shop.oreilly.com/product/0636920021483.do)

and the ISO standard for PDF:

[https://www.pdfa-inc.org/product/iso-32000-2-pdf-2-0-bundle-sponsored-access/](https://www.pdfa-inc.org/product/iso-32000-2-pdf-2-0-bundle-sponsored-access/)

Acknowledgments
---

The file [miniz.c](miniz.c) is a (very slightly modified) version of the
miniz.c zlib implementation by Rich Geldreich, available here:

[http://code.google.com/p/miniz/](http://code.google.com/p/miniz/)

The files [flatestubs.c](flatestubs.c), [pdfflate.ml](pdfflate.ml) and
[pdfflate.mli](pdfflate.mli) are a slightly modified version of some parts of
CamlZip by Xavier Leroy. The originals are available here:

[http://pauillac.inria.fr/~xleroy/software.html](http://pauillac.inria.fr/~xleroy/software.html)

The file [rijndael-alg-fst.c](rijndael-alg-fst.c) was written by Vincent
Rijmen, Antoon Bosselaers and Paulo Barreto.

The file [sha2.c](sha2.c) was written by Olivier Gay.

[OCamlMakefile](OCamlMakefile) was written by Markus Mottl. It is available
here:

[http://mmottl.github.io/ocaml-makefile/](http://mmottl.github.io/ocaml-makefile/)
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camlpdf (2.6-1+b1) sid; urgency=low, binary-only=yes

  * Binary-only non-maintainer upload for armhf; no source changes.
  * Rebuild with OCaml 4.14.1

 -- arm Build Daemon (arm-ubc-05) <buildd_armhf-arm-ubc-05@buildd.debian.org>  Wed, 20 Sep 2023 18:58:55 +0000
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camlpdf (2.6-1) unstable; urgency=medium

  * New upstream release
  * Bump Standards-Version to 4.6.2

 -- Stéphane Glondu <glondu@debian.org>  Tue, 08 Aug 2023 09:03:46 +0200

camlpdf (2.5.3-1) unstable; urgency=medium

  * New upstream release

 -- Stéphane Glondu <glondu@debian.org>  Wed, 01 Feb 2023 19:01:56 +0100

camlpdf (2.4-1) unstable; urgency=medium

  * New upstream release
  * Bump Standards-Version to 4.6.0
  * Update debian/watch

 -- Stéphane Glondu <glondu@debian.org>  Sun, 28 Nov 2021 11:07:39 +0100

camlpdf (2.3.1-2) unstable; urgency=medium

  * Build with NO_CUSTOM=y
  * Remove Romain from Uploaders

 -- Stéphane Glondu <glondu@debian.org>  Tue, 13 Oct 2020 11:31:52 +0200

camlpdf (2.3.1-1) unstable; urgency=medium

  * New upstream release
  * Bump debhelper compat level to 13
  * Bump Standards-Version to 4.5.0
  * Add Rules-Requires-Root: no

 -- Stéphane Glondu <glondu@debian.org>  Thu, 06 Aug 2020 15:03:41 +0200

camlpdf (2.3-2) unstable; urgency=medium

  * Team upload
  * patch makefile-bytecode: fix compilation on bytecode architectures
  * Standards-Version 4.4.1 (no change)

 -- Ralf Treinen <treinen@debian.org>  Wed, 13 Nov 2019 20:56:45 +0100

camlpdf (2.3-1) unstable; urgency=medium

  * Team upload.
  * New upstream release, which fixes compilation with OCaml 4.08
    (closes: #944276)
  * Also install *.cmt files.
  * Add a simple as-installed test

 -- Ralf Treinen <treinen@debian.org>  Tue, 12 Nov 2019 21:37:48 +0100

# Older entries have been removed from this changelog.
# To read the complete changelog use `apt changelog libcamlpdf-ocaml-dev`.
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2.6 (July 2023)

Merging improvements:
o Keep major PDF version number
o Merge /StructTreeRoot entries (Structure hierarchy / Tagged PDF)
o Disambiguate destination name trees when merging
o Preserve named destinations in bookmarks when merging
o Remove /OpenAction on merge
o Preserve first metadata seen on merge

Other:
o Cope with files with no /MediaBox at all
o Write IDs as Hexadecimal strings
o Replace Stream/Genlex and other deprecations for OCaml 5
o Allows malformed numbers --1, --2.5 etc.
o Support for alternative stubs for js_of_ocaml
o Push mk_id down to pdf_to_output so it works when writing to
  non-file destinations
o Fix Pdf.getnum and Pdf.parse_rectangle to cope with indirects
o Ignore data check errors in flate decoding
o Now reads many more files from Stressful PDF Corpus
o Revert 'build byte code top level camlpdf.top by default'
o Pdfpage.add_prefix now detects and fixes non-ISO PDFs
o Loosen EI check on inline image lexing
o Compress inline images upon writing if uncompressed
o Retired old unused modules to old/
o Cope with /Crypt identity filters
o Ability to redirect error output
o Harden ASCII85Decode against whitespace

2.5 (January 2022)

o Build byte code top level camlpdf.top by default
o Replace deprecated C interface functions for OCaml 5.0
o Document most undocumented functions
o Pdfpage.change_pages now preserves object streams
o Width calculation in Pdfstandard14 now more efficient
o Charcode and text extractors have font not fontdict counterparts
o Pdftext.charcode_extractor_of_font copes with more encodings
o Add Pdftext.simplify_utf16be
o Merge now merges AcroForms
o Fix Pdfio.setinit and friends to deal with 0-length data
o Harden Pdfmarks against erroneous empty /Title in doc outline
o AFM and glyphlists loaded from compressed sources
o Environment variable CAMLPDF_REPRODUCIBLE_IDS for testing
o Effectively make stderr unbuffered for all output
o A dictionary entry with null for its value now does not exist
o A missing mediabox now not fatal - we use the most-recently-seen

2.4 (June 2021)

o Prefixed all C stubs to avoid clashes with zlib / cryptokit
o Fix for zero-sized Pdfio.input_outputs
o Bad interaction between deferred decryption and object streams fixed
o Optional content groups merged when merging
o Pdfpage.change_pages can now alter bookmark destinations for transformed pages
o Preserves zero bytes in malformed names
o Merged files get fresh /ID
o Pdfpagelabels.write now removes labels when given an empty list

2.3 (patchlevel 2, 2020)

o Bad interaction between deferred decryption and object streams worked around

2.3 (patchlevel 1, December 2019)

o Updated Makefile to build on bytecode-only architectures
(thanks Ralf Treinen)

2.3 (October 2019)

o Malformed file reading for files with content before the header now works
o Switches to disable malformed file reading or always read as if malformed
o Fix to preserve integers > 2^30 or < -2^30 on 32 bit systems 
o Allow [/DCT] as well as /DCT in inline image filter specifications
o Improvements to text width calculation (thanks Alain Frisch)

2.2 (patchlevel 1, September 2017)

o Code for adding annotations (thanks @waclena)
o Indirect encryption dictionaries
o Workaround for Adobe "Error 21" on re-saving encrypted files
o Fix reading of null objects in streams

2.2 (2017)

o Keeps was_linearized flag with every loaded PDF

2.1 (November 2014)

o Excised linearization. We recommend qpdflib / qpdf for this task now.
o Encryption now performed by fast C routines, replacing the OCaml ones
o Faster parsing of delayed object streams on large files
o New implementation of Pdf.page_reference_numbers. More robust
o Faster parsing by using better primitive operations for I/O
o Tighter spacing of output in Pdfwrite leading to smaller files
o Fixed pdf_of_pages not to produce duplicate page objects when multiple parts
of the output pdf come from the same input pdf
o Pdfpagelabels bug fixes, especially to alphabetic labels
o Read StemV etc. values from the AFM header directly
o Object streams may be written uncompressed for manual inspection
o Recrypting overhauled. Now a first class citizen.

1.7 (30th August 2013)

o Support for writing with object streams
o AES256ISO encryption support
o More compact writing of files
o Support for reading many malformed files
o Now under a standard LGPL license
o Has no dependencies
o First import into git for use with GitHub for open development
o Support for ocamlfind
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Format: https://www.debian.org/doc/packaging-manuals/copyright-format/1.0/
Packaged-By: Romain Beauxis <toots@rastageeks.org>
Packaged-Date: Thu, 12 Jun 2008 14:14:29 +0200
Source: https://github.com/johnwhitington/camlpdf
Upstream-Contact: John Whitington <john@coherentgraphics.co.uk>

Files: *
Copyright: 2007-2013, Coherent Graphics Ltd
License: LGPL-2.1-exception
 This Library is distributed under the terms of the GNU Lesser General
 Public License (LGPL) version 2.1 or above.
 .
 As a special exception to the GNU Lesser General Public License, you
 may link, statically or dynamically, a "work that uses the Library"
 with a publicly distributed version of the Library to produce an
 executable file containing portions of the Library, and distribute
 that executable file under terms of your choice, without any of the
 additional requirements listed in clause 6 of the GNU Lesser General
 Public License.  By "a publicly distributed version of the Library",
 we mean either the unmodified Library as distributed by Coherent
 Graphics Ltd, or a modified version of the Library that is
 distributed under the conditions defined in clause 3 of the GNU
 Lesser General Public License.  This exception does not however
 invalidate any other reasons why the executable file might be covered
 by the GNU Lesser General Public License.
 .
 The complete text of the GNU Lesser General Public License can be
 found in `/usr/share/common-licenses/LGPL-2.1'.

Files: miniz.c
Copyright: 2012 Rich Geldreich <richgel99@gmail.com>
License: Unlicense
  This is free and unencumbered software released into the public domain.
  .
  Anyone is free to copy, modify, publish, use, compile, sell, or
  distribute this software, either in source code form or as a compiled
  binary, for any purpose, commercial or non-commercial, and by any
  means.
  .
  In jurisdictions that recognize copyright laws, the author or authors
  of this software dedicate any and all copyright interest in the
  software to the public domain. We make this dedication for the benefit
  of the public at large and to the detriment of our heirs and
  successors. We intend this dedication to be an overt act of
  relinquishment in perpetuity of all present and future rights to this
  software under copyright law.
  .
  THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
  EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
  MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
  IN NO EVENT SHALL THE AUTHORS BE LIABLE FOR ANY CLAIM, DAMAGES OR
  OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
  ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
  OTHER DEALINGS IN THE SOFTWARE.
  .
  For more information, please refer to <http://unlicense.org/>


Files: pdfafmdata.ml
Copyright: 1989, 1990, 1991, 1992, 1993, 1997 Adobe Systems Incorporated
License: other
 This file embeds Adobe's AFM data files and their license. The
 following text is extracted from this file:
 .
 This file constitutes a modification of Adobe's AFM data files. This
 file also constitutes a modification of Adobe's license file.
 .
 This file and the 14 PostScript(R) AFM files it accompanies may be
 used, copied, and distributed for any purpose and without charge,
 with or without modification, provided that all copyright notices are
 retained; that the AFM files are not distributed without this file;
 that all modifications to this file or any of the AFM files are
 prominently noted in the modified file(s); and that this paragraph is
 not modified. Adobe Systems has no responsibility or obligation to
 support the use of the AFM files.

Files: OCamlMakefile examples/OCamlMakefile
Copyright: 1999-2012, Markus Mottl
License: LGPL-2.1

Files: rijndael-alg-fst.*
Copyright: Vincent Rijmen <vincent.rijmen@esat.kuleuven.ac.be>
	   Antoon Bosselaers <antoon.bosselaers@esat.kuleuven.ac.be>
	   Paulo Barreto <paulo.barreto@terra.com.br>
License: public-domain
 This code is hereby placed in the public domain.
 .
 THIS SOFTWARE IS PROVIDED BY THE AUTHORS ''AS IS'' AND ANY EXPRESS
 OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
 WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
 ARE DISCLAIMED.  IN NO EVENT SHALL THE AUTHORS OR CONTRIBUTORS BE
 LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
 CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
 SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
 BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
 WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
 OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
 EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Files: sha2.*
Copyright: 2005, 2007 Olivier Gay <olivier.gay@a3.epfl.ch>
License: BSD-3-clause
 Redistribution and use in source and binary forms, with or without
 modification, are permitted provided that the following conditions
 are met:
 1. Redistributions of source code must retain the above copyright
    notice, this list of conditions and the following disclaimer.
 2. Redistributions in binary form must reproduce the above copyright
    notice, this list of conditions and the following disclaimer in the
    documentation and/or other materials provided with the distribution.
 3. Neither the name of the project nor the names of its contributors
    may be used to endorse or promote products derived from this software
    without specific prior written permission.
 .
 THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ``AS IS'' AND
 ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
 IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
 ARE DISCLAIMED.  IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
 FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
 DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
 OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
 HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
 LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
 OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
 SUCH DAMAGE.


Files: stubs-aes.c
Copyright: 2002 INRIA
License: LGPL-2.1

Files: debian/*
Copyright: 2013, Stéphane Glondu
License: LGPL-2.1

License: LGPL-2.1
 This software is free software; you can redistribute it and/or
 modify it under the terms of the GNU Lesser General Public License as
 published by the Free Software Foundation, version 2.1.
 On Debian systems you can find a copy of this license in
 /usr/share/common-licenses/LGPL-2.1










./usr/share/doc/libcamlpdf-ocaml-dev/examples/Makefile


export PACKS = camlpdf
export OCAMLBCFLAGS = -g -w -3
export OCAMLNCFLAGS = -g -w -3
export OCAMLLDFLAGS = -g

define PROJ_pdfhello
  SOURCES=pdfhello.ml
  RESULT=pdfhello
endef
export PROJ_pdfhello

define PROJ_pdfdecomp
  SOURCES=pdfdecomp.ml
  RESULT=pdfdecomp
endef
export PROJ_pdfdecomp

define PROJ_pdfmerge
  SOURCES=pdfmergeexample.ml
  RESULT=pdfmergeexample
endef
export PROJ_pdfmerge

define PROJ_pdfdraft
  SOURCES=pdfdraft.ml
  RESULT=pdfdraft
endef
export PROJ_pdfdraft

define PROJ_pdftest
  SOURCES=pdftest.ml
  RESULT=pdftest
endef
export PROJ_pdftest

define PROJ_pdfencrypt
  SOURCES=pdfencrypt.ml
  RESULT=pdfencrypt
endef
export PROJ_pdfencrypt

ifndef SUBPROJS
  export SUBPROJS = pdfhello pdfdecomp pdfmerge pdfdraft pdftest pdfencrypt
endif

all: native-code

%:
	@make -f OCamlMakefile subprojs SUBTARGET=$@










./usr/share/doc/libcamlpdf-ocaml-dev/examples/OCamlMakefile


###########################################################################
#                              OCamlMakefile
#                  Copyright (C) 1999-  Markus Mottl
#
#                             For updates see:
#                http://www.ocaml.info/home/ocaml_sources.html
#
###########################################################################

# Modified by damien for .glade.ml compilation

# Set these variables to the names of the sources to be processed and
# the result variable. Order matters during linkage!

ifndef SOURCES
  SOURCES := foo.ml
endif
export SOURCES

ifndef RES_CLIB_SUF
  RES_CLIB_SUF := _stubs
endif
export RES_CLIB_SUF

ifndef RESULT
  RESULT := foo
endif
export RESULT := $(strip $(RESULT))

export LIB_PACK_NAME

ifndef DOC_FILES
  DOC_FILES := $(filter %.mli, $(SOURCES))
endif
export DOC_FILES
FIRST_DOC_FILE := $(firstword $(DOC_FILES))

export BCSUFFIX
export NCSUFFIX

ifndef TOPSUFFIX
  TOPSUFFIX := .top
endif
export TOPSUFFIX

# Eventually set include- and library-paths, libraries to link,
# additional compilation-, link- and ocamlyacc-flags
# Path- and library information needs not be written with "-I" and such...
# Define THREADS if you need it, otherwise leave it unset (same for
# USE_CAMLP4)!

export THREADS
export VMTHREADS
export ANNOTATE
export USE_CAMLP4

export INCDIRS
export LIBDIRS
export EXTLIBDIRS
export RESULTDEPS
export OCAML_DEFAULT_DIRS

export LIBS
export CLIBS
export CFRAMEWORKS

export OCAMLFLAGS
export OCAMLNCFLAGS
export OCAMLBCFLAGS

export OCAMLLDFLAGS
export OCAMLNLDFLAGS
export OCAMLBLDFLAGS

export OCAMLMKLIB_FLAGS

ifndef OCAMLCPFLAGS
  OCAMLCPFLAGS := a
endif
export OCAMLCPFLAGS

ifndef DOC_DIR
  DOC_DIR := doc
endif
export DOC_DIR

export PPFLAGS

export LFLAGS
export YFLAGS
export IDLFLAGS

export OCAMLDOCFLAGS

export OCAMLFIND_INSTFLAGS

export DVIPSFLAGS

export STATIC

# Add a list of optional trash files that should be deleted by "make clean"
export TRASH

ECHO := echo

ifdef REALLY_QUIET
  export REALLY_QUIET
  ECHO := true
  LFLAGS := $(LFLAGS) -q
  YFLAGS := $(YFLAGS) -q
endif

####################  variables depending on your OCaml-installation

SYSTEM := $(shell ocamlc -config 2>/dev/null | grep system | sed 's/system: //')
    # This may be
    # - mingw
    # - mingw64
    # - win32
    # - cygwin
    # - some other string means Unix
    # - empty means ocamlc does not support -config

ifeq ($(SYSTEM),$(filter $(SYSTEM),mingw mingw64))
  MINGW=1
endif
ifeq ($(SYSTEM),win32)
  MSVC=1
endif

ifdef MINGW
  export MINGW
  WIN32 := 1
  # The default value 'cc' makes 'ocamlc -cc "cc"' raises the error 'The
  # NTVDM CPU has encountered an illegal instruction'.
  ifndef CC
    MNO_CYGWIN := $(shell gcc -Wextra -v --help 2>/dev/null | grep -q '\-mno-cygwin'; echo $$?)
    CC := gcc
  else
    MNO_CYGWIN := $(shell $$CC -Wextra -v --help 2>/dev/null | grep -q '\-mno-cygwin'; echo $$?)
  endif
  # We are compiling with cygwin tools:
  ifeq ($(MNO_CYGWIN),0)
	CFLAGS_WIN32 := -mno-cygwin
  endif
  # The OCaml C header files use this flag:
  CFLAGS += -D__MINGW32__
endif
ifdef MSVC
  export MSVC
  WIN32   := 1
  ifndef STATIC
    CPPFLAGS_WIN32 := -DCAML_DLL
  endif
  CFLAGS_WIN32 += -nologo
  EXT_OBJ := obj
  EXT_LIB := lib
  ifeq ($(CC),gcc)
    # work around GNU Make default value
    ifdef THREADS
      CC := cl -MT
    else
      CC := cl
    endif
  endif
  ifeq ($(CXX),g++)
    # work around GNU Make default value
    CXX := $(CC)
  endif
  CFLAG_O := -Fo
endif
ifdef WIN32
  EXT_CXX := cpp
  EXE     := .exe
endif

ifndef EXT_OBJ
  EXT_OBJ := o
endif
ifndef EXT_LIB
  EXT_LIB := a
endif
ifndef EXT_CXX
  EXT_CXX := cc
endif
ifndef EXE
  EXE := # empty
endif
ifndef CFLAG_O
  CFLAG_O := -o # do not delete this comment (preserves trailing whitespace)!
endif

export CC
export CXX
export CFLAGS
export CXXFLAGS
export LDFLAGS
export CPPFLAGS

ifndef RPATH_FLAG
  ifdef ELF_RPATH_FLAG
    RPATH_FLAG := $(ELF_RPATH_FLAG)
  else
    RPATH_FLAG := -R
  endif
endif
export RPATH_FLAG

ifndef MSVC
ifndef PIC_CFLAGS
  PIC_CFLAGS := -fPIC
endif
ifndef PIC_CPPFLAGS
  PIC_CPPFLAGS := -DPIC
endif
endif

export PIC_CFLAGS
export PIC_CPPFLAGS

BCRESULT  := $(addsuffix $(BCSUFFIX), $(RESULT))
NCRESULT  := $(addsuffix $(NCSUFFIX), $(RESULT))
TOPRESULT := $(addsuffix $(TOPSUFFIX), $(RESULT))

ifndef OCAMLFIND
  OCAMLFIND := ocamlfind
endif
export OCAMLFIND

ifndef OCAML
  OCAML := ocaml
endif
export OCAML

ifndef OCAMLC
  OCAMLC := ocamlc
endif
export OCAMLC

ifndef OCAMLOPT
  OCAMLOPT := ocamlopt
endif
export OCAMLOPT

ifndef OCAMLMKTOP
  OCAMLMKTOP := ocamlmktop
endif
export OCAMLMKTOP

ifndef OCAMLCP
  OCAMLCP := ocamlcp
endif
export OCAMLCP

ifndef OCAMLDEP
  OCAMLDEP := ocamldep
endif
export OCAMLDEP

ifndef OCAMLLEX
  OCAMLLEX := ocamllex
endif
export OCAMLLEX

ifndef OCAMLYACC
  OCAMLYACC := ocamlyacc
endif
export OCAMLYACC

ifndef OCAMLMKLIB
  OCAMLMKLIB := ocamlmklib
endif
export OCAMLMKLIB

ifndef OCAML_GLADECC
  OCAML_GLADECC := lablgladecc2
endif
export OCAML_GLADECC

ifndef OCAML_GLADECC_FLAGS
  OCAML_GLADECC_FLAGS :=
endif
export OCAML_GLADECC_FLAGS

ifndef CAMELEON_REPORT
  CAMELEON_REPORT := report
endif
export CAMELEON_REPORT

ifndef CAMELEON_REPORT_FLAGS
  CAMELEON_REPORT_FLAGS :=
endif
export CAMELEON_REPORT_FLAGS

ifndef CAMELEON_ZOGGY
  CAMELEON_ZOGGY := camlp4o pa_zog.cma pr_o.cmo
endif
export CAMELEON_ZOGGY

ifndef CAMELEON_ZOGGY_FLAGS
  CAMELEON_ZOGGY_FLAGS :=
endif
export CAMELEON_ZOGGY_FLAGS

ifndef OXRIDL
  OXRIDL := oxridl
endif
export OXRIDL

ifndef CAMLIDL
  CAMLIDL := camlidl
endif
export CAMLIDL

ifndef CAMLIDLDLL
  CAMLIDLDLL := camlidldll
endif
export CAMLIDLDLL

ifndef NOIDLHEADER
  MAYBE_IDL_HEADER := -header
endif
export NOIDLHEADER

export NO_CUSTOM

ifndef CAMLP4
  CAMLP4 := camlp4
endif
export CAMLP4

ifndef REAL_OCAMLFIND
  ifdef PACKS
    ifndef CREATE_LIB
      ifdef THREADS
	PACKS += threads
      endif
    endif
    empty :=
    space := $(empty) $(empty)
    comma := ,
    ifdef PREDS
      PRE_OCAML_FIND_PREDICATES := $(subst $(space),$(comma),$(PREDS))
      PRE_OCAML_FIND_PACKAGES := $(subst $(space),$(comma),$(PACKS))
      OCAML_FIND_PREDICATES := -predicates $(PRE_OCAML_FIND_PREDICATES)
  #    OCAML_DEP_PREDICATES := -syntax $(PRE_OCAML_FIND_PREDICATES)
      OCAML_FIND_PACKAGES := $(OCAML_FIND_PREDICATES) -package $(PRE_OCAML_FIND_PACKAGES)
      OCAML_DEP_PACKAGES := $(OCAML_DEP_PREDICATES) -package $(PRE_OCAML_FIND_PACKAGES)
    else
      OCAML_FIND_PACKAGES := -package $(subst $(space),$(comma),$(PACKS))
      OCAML_DEP_PACKAGES :=
    endif
    OCAML_FIND_LINKPKG := -linkpkg
    REAL_OCAMLFIND := $(OCAMLFIND)
  endif
endif

export OCAML_FIND_PACKAGES
export OCAML_DEP_PACKAGES
export OCAML_FIND_LINKPKG
export REAL_OCAMLFIND

ifndef OCAMLDOC
  OCAMLDOC := ocamldoc
endif
export OCAMLDOC

ifndef LATEX
  LATEX := latex
endif
export LATEX

ifndef DVIPS
  DVIPS := dvips
endif
export DVIPS

ifndef PS2PDF
  PS2PDF := ps2pdf
endif
export PS2PDF

ifndef OCAMLMAKEFILE
  OCAMLMAKEFILE := OCamlMakefile
endif
export OCAMLMAKEFILE

ifndef OCAMLLIBPATH
  OCAMLLIBPATH := \
    $(shell $(OCAMLC) 2>/dev/null -where || echo /usr/local/lib/ocaml)
endif
export OCAMLLIBPATH

ifndef OCAML_LIB_INSTALL
  OCAML_LIB_INSTALL := $(OCAMLLIBPATH)/contrib
endif
export OCAML_LIB_INSTALL

###########################################################################

####################  change following sections only if
####################    you know what you are doing!

# delete target files when a build command fails
.PHONY: .DELETE_ON_ERROR
.DELETE_ON_ERROR:

# for pedants using "--warn-undefined-variables"
export MAYBE_IDL
export REAL_RESULT
export CAMLIDLFLAGS
export THREAD_FLAG
export RES_CLIB
export MAKEDLL
export ANNOT_FLAG
export C_OXRIDL
export SUBPROJS
export CFLAGS_WIN32
export CPPFLAGS_WIN32

INCFLAGS :=

SHELL := /bin/sh

MLDEPDIR := ._d
BCDIDIR  := ._bcdi
NCDIDIR  := ._ncdi

FILTER_EXTNS := %.mli %.ml %.mll %.mly %.idl %.oxridl %.c %.m %.$(EXT_CXX) %.rep %.zog %.glade

FILTERED     := $(filter $(FILTER_EXTNS), $(SOURCES))
SOURCE_DIRS  := $(filter-out ./, $(sort $(dir $(FILTERED))))

FILTERED_REP := $(filter %.rep, $(FILTERED))
DEP_REP      := $(FILTERED_REP:%.rep=$(MLDEPDIR)/%.d)
AUTO_REP     := $(FILTERED_REP:.rep=.ml)

FILTERED_ZOG := $(filter %.zog, $(FILTERED))
DEP_ZOG      := $(FILTERED_ZOG:%.zog=$(MLDEPDIR)/%.d)
AUTO_ZOG     := $(FILTERED_ZOG:.zog=.ml)

FILTERED_GLADE := $(filter %.glade, $(FILTERED))
DEP_GLADE      := $(FILTERED_GLADE:%.glade=$(MLDEPDIR)/%.d)
AUTO_GLADE     := $(FILTERED_GLADE:.glade=.ml)

FILTERED_ML  := $(filter %.ml, $(FILTERED))
DEP_ML       := $(FILTERED_ML:%.ml=$(MLDEPDIR)/%.d)

FILTERED_MLI := $(filter %.mli, $(FILTERED))
DEP_MLI      := $(FILTERED_MLI:.mli=.di)

FILTERED_MLL := $(filter %.mll, $(FILTERED))
DEP_MLL      := $(FILTERED_MLL:%.mll=$(MLDEPDIR)/%.d)
AUTO_MLL     := $(FILTERED_MLL:.mll=.ml)

FILTERED_MLY := $(filter %.mly, $(FILTERED))
DEP_MLY      := $(FILTERED_MLY:%.mly=$(MLDEPDIR)/%.d) $(FILTERED_MLY:.mly=.di)
AUTO_MLY     := $(FILTERED_MLY:.mly=.mli) $(FILTERED_MLY:.mly=.ml)

FILTERED_IDL := $(filter %.idl, $(FILTERED))
DEP_IDL      := $(FILTERED_IDL:%.idl=$(MLDEPDIR)/%.d) $(FILTERED_IDL:.idl=.di)
C_IDL        := $(FILTERED_IDL:%.idl=%_stubs.c)
ifndef NOIDLHEADER
 C_IDL += $(FILTERED_IDL:.idl=.h)
endif
OBJ_C_IDL    := $(FILTERED_IDL:%.idl=%_stubs.$(EXT_OBJ))
AUTO_IDL     := $(FILTERED_IDL:.idl=.mli) $(FILTERED_IDL:.idl=.ml) $(C_IDL)

FILTERED_OXRIDL := $(filter %.oxridl, $(FILTERED))
DEP_OXRIDL      := $(FILTERED_OXRIDL:%.oxridl=$(MLDEPDIR)/%.d) $(FILTERED_OXRIDL:.oxridl=.di)
AUTO_OXRIDL     := $(FILTERED_OXRIDL:.oxridl=.mli) $(FILTERED_OXRIDL:.oxridl=.ml) $(C_OXRIDL)

FILTERED_C_CXX := $(filter %.c %.m %.$(EXT_CXX), $(FILTERED))
OBJ_C_CXX      := $(FILTERED_C_CXX:.c=.$(EXT_OBJ))
OBJ_C_CXX      := $(OBJ_C_CXX:.m=.$(EXT_OBJ))
OBJ_C_CXX      := $(OBJ_C_CXX:.$(EXT_CXX)=.$(EXT_OBJ))

PRE_TARGETS  += $(AUTO_MLL) $(AUTO_MLY) $(AUTO_IDL) $(AUTO_OXRIDL) $(AUTO_ZOG) $(AUTO_REP) $(AUTO_GLADE)

ALL_DEPS     := $(DEP_ML) $(DEP_MLI) $(DEP_MLL) $(DEP_MLY) $(DEP_IDL) $(DEP_OXRIDL) $(DEP_ZOG) $(DEP_REP) $(DEP_GLADE)

MLDEPS       := $(filter %.d, $(ALL_DEPS))
MLIDEPS      := $(filter %.di, $(ALL_DEPS))
BCDEPIS      := $(MLIDEPS:%.di=$(BCDIDIR)/%.di)
NCDEPIS      := $(MLIDEPS:%.di=$(NCDIDIR)/%.di)

ALLML        := $(filter %.mli %.ml %.mll %.mly %.idl %.oxridl %.rep %.zog %.glade, $(FILTERED))

IMPLO_INTF   := $(ALLML:%.mli=%.mli.__)
IMPLO_INTF   := $(foreach file, $(IMPLO_INTF), \
                  $(basename $(file)).cmi $(basename $(file)).cmo)
IMPLO_INTF   := $(filter-out %.mli.cmo, $(IMPLO_INTF))
IMPLO_INTF   := $(IMPLO_INTF:%.mli.cmi=%.cmi)

IMPLX_INTF   := $(IMPLO_INTF:.cmo=.cmx)

INTF         := $(filter %.cmi, $(IMPLO_INTF))
IMPL_CMO     := $(filter %.cmo, $(IMPLO_INTF))
IMPL_CMX     := $(IMPL_CMO:.cmo=.cmx)
IMPL_ASM     := $(IMPL_CMO:.cmo=.asm)
IMPL_S       := $(IMPL_CMO:.cmo=.s)

OBJ_LINK     := $(OBJ_C_IDL) $(OBJ_C_CXX)
OBJ_FILES    := $(IMPL_CMO:.cmo=.$(EXT_OBJ)) $(OBJ_LINK)

EXECS        := $(addsuffix $(EXE), \
                            $(sort $(TOPRESULT) $(BCRESULT) $(NCRESULT)))
ifdef WIN32
  EXECS      += $(BCRESULT).dll $(NCRESULT).dll
endif

CLIB_BASE    := $(RESULT)$(RES_CLIB_SUF)
ifneq ($(strip $(OBJ_LINK)),)
  RES_CLIB     := lib$(CLIB_BASE).$(EXT_LIB)
endif

ifdef WIN32
DLLSONAME := dll$(CLIB_BASE).dll
else
DLLSONAME := dll$(CLIB_BASE).so
endif

NONEXECS     := $(INTF) $(IMPL_CMO) $(IMPL_CMX) $(IMPL_ASM) $(IMPL_S) \
		$(OBJ_FILES) $(PRE_TARGETS) $(BCRESULT).cma $(NCRESULT).cmxa \
		$(NCRESULT).$(EXT_LIB) $(BCRESULT).cmi $(BCRESULT).cmo \
		$(NCRESULT).cmi $(NCRESULT).cmx $(NCRESULT).$(EXT_OBJ) \
		$(RES_CLIB) $(IMPL_CMO:.cmo=.annot) \
		$(LIB_PACK_NAME).cmi $(LIB_PACK_NAME).cmo $(LIB_PACK_NAME).cmx \
		$(LIB_PACK_NAME).$(EXT_OBJ)

ifndef STATIC
  NONEXECS += $(DLLSONAME)
endif

ifndef LIBINSTALL_FILES
  LIBINSTALL_FILES := $(RESULT).mli $(RESULT).cmi $(RESULT).cma \
		      $(RESULT).cmxa $(RESULT).$(EXT_LIB) $(RES_CLIB)
  ifndef STATIC
    ifneq ($(strip $(OBJ_LINK)),)
      LIBINSTALL_FILES += $(DLLSONAME)
    endif
  endif
endif

export LIBINSTALL_FILES

ifdef WIN32
  # some extra stuff is created while linking DLLs
  NONEXECS   += $(BCRESULT).$(EXT_LIB) $(BCRESULT).exp $(NCRESULT).exp $(CLIB_BASE).exp $(CLIB_BASE).lib
endif

TARGETS      := $(EXECS) $(NONEXECS)

# If there are IDL-files
ifneq ($(strip $(FILTERED_IDL)),)
  MAYBE_IDL := -cclib -lcamlidl
endif

ifdef USE_CAMLP4
  CAMLP4PATH := \
    $(shell $(CAMLP4) -where 2>/dev/null || echo /usr/local/lib/camlp4)
  INCFLAGS := -I $(CAMLP4PATH)
  CINCFLAGS := -I$(CAMLP4PATH)
endif

INCFLAGS := $(INCFLAGS) $(INCDIRS:%=-I %) $(SOURCE_DIRS:%=-I %) $(OCAML_DEFAULT_DIRS:%=-I %)
CINCFLAGS += $(SOURCE_DIRS:%=-I%) $(INCDIRS:%=-I%) $(OCAML_DEFAULT_DIRS:%=-I%)

ifndef MSVC
  CLIBFLAGS += $(SOURCE_DIRS:%=-L%) $(LIBDIRS:%=-L%) \
               $(EXTLIBDIRS:%=-L%) $(OCAML_DEFAULT_DIRS:%=-L%)

  ifeq ($(ELF_RPATH), yes)
    CLIBFLAGS += $(EXTLIBDIRS:%=-Wl,$(RPATH_FLAG)%)
  endif
endif

ifndef PROFILING
  INTF_OCAMLC := $(OCAMLC)
else
  ifndef THREADS
    INTF_OCAMLC := $(OCAMLCP) -p $(OCAMLCPFLAGS)
  else
    # OCaml does not support profiling byte code
    # with threads (yet), therefore we force an error.
    ifndef REAL_OCAMLC
      $(error Profiling of multithreaded byte code not yet supported by OCaml)
    endif
    INTF_OCAMLC := $(OCAMLC)
  endif
endif

ifndef MSVC
  COMMON_LDFLAGS := $(LDFLAGS:%=-ccopt %) $(SOURCE_DIRS:%=-ccopt -L%) \
		    $(LIBDIRS:%=-ccopt -L%) $(EXTLIBDIRS:%=-ccopt -L%) \
		    $(EXTLIBDIRS:%=-ccopt -Wl $(OCAML_DEFAULT_DIRS:%=-ccopt -L%))

  ifeq ($(ELF_RPATH),yes)
    COMMON_LDFLAGS += $(EXTLIBDIRS:%=-ccopt -Wl,$(RPATH_FLAG)%)
  endif
else
  COMMON_LDFLAGS := -ccopt "/link -NODEFAULTLIB:LIBC $(LDFLAGS:%=%) $(SOURCE_DIRS:%=-LIBPATH:%) \
		    $(LIBDIRS:%=-LIBPATH:%) $(EXTLIBDIRS:%=-LIBPATH:%) \
		    $(OCAML_DEFAULT_DIRS:%=-LIBPATH:%) "
endif

CLIBS_OPTS := $(CLIBS:%=-cclib -l%) $(CFRAMEWORKS:%=-cclib '-framework %')
ifdef MSVC
  ifndef STATIC
  # MSVC libraries do not have 'lib' prefix
  CLIBS_OPTS := $(CLIBS:%=-cclib %.lib)
  endif
endif

ifneq ($(strip $(OBJ_LINK)),)
  ifdef CREATE_LIB
    OBJS_LIBS := -cclib -l$(CLIB_BASE) $(CLIBS_OPTS) $(MAYBE_IDL)
  else
    OBJS_LIBS := $(OBJ_LINK) $(CLIBS_OPTS) $(MAYBE_IDL)
  endif
else
  OBJS_LIBS := $(CLIBS_OPTS) $(MAYBE_IDL)
endif

ifdef LIB_PACK_NAME
  FOR_PACK_NAME := $(shell echo $(LIB_PACK_NAME) | awk '{print toupper(substr($$0,1,1))substr($$0,2)}')
endif

# If we have to make byte-code
ifndef REAL_OCAMLC
  BYTE_OCAML := y

  # EXTRADEPS is added dependencies we have to insert for all
  # executable files we generate.  Ideally it should be all of the
  # libraries we use, but it's hard to find the ones that get searched on
  # the path since I don't know the paths built into the compiler, so
  # just include the ones with slashes in their names.
  EXTRADEPS := $(addsuffix .cma,$(foreach i,$(LIBS),$(if $(findstring /,$(i)),$(i))))


  ifndef LIB_PACK_NAME
    SPECIAL_OCAMLFLAGS := $(OCAMLBCFLAGS)
  else
    SPECIAL_OCAMLFLAGS := -for-pack $(FOR_PACK_NAME) $(OCAMLBCFLAGS)
  endif

  REAL_OCAMLC := $(INTF_OCAMLC)

  REAL_IMPL := $(IMPL_CMO)
  REAL_IMPL_INTF := $(IMPLO_INTF)
  IMPL_SUF := .cmo

  DEPFLAGS  :=
  MAKE_DEPS := $(MLDEPS) $(BCDEPIS)

  ifdef CREATE_LIB
    override CFLAGS := $(PIC_CFLAGS) $(CFLAGS)
    override CPPFLAGS := $(PIC_CPPFLAGS) $(CPPFLAGS)
    ifndef STATIC
      ifneq ($(strip $(OBJ_LINK)),)
	MAKEDLL := $(DLLSONAME)
	ALL_LDFLAGS := -dllib $(DLLSONAME)
      endif
    endif
  endif

  ifndef NO_CUSTOM
    ifneq "$(strip $(OBJ_LINK) $(THREADS) $(MAYBE_IDL) $(CLIBS) $(CFRAMEWORKS))" ""
      ALL_LDFLAGS += -custom
    endif
  endif

  ALL_LDFLAGS += $(INCFLAGS) $(OCAMLLDFLAGS) $(OCAMLBLDFLAGS) \
                 $(COMMON_LDFLAGS) $(LIBS:%=%.cma)
  CAMLIDLDLLFLAGS :=

  ifdef THREADS
    ifdef VMTHREADS
      THREAD_FLAG := -vmthread
    else
      THREAD_FLAG := -thread
    endif
    ALL_LDFLAGS := $(THREAD_FLAG) $(ALL_LDFLAGS)
    ifndef CREATE_LIB
      ifndef REAL_OCAMLFIND
        ALL_LDFLAGS := $(ALL_LDFLAGS)
      endif
    endif
  endif

# we have to make native-code
else
  EXTRADEPS := $(addsuffix .cmxa,$(foreach i,$(LIBS),$(if $(findstring /,$(i)),$(i))))
  ifndef PROFILING
    SPECIAL_OCAMLFLAGS := $(OCAMLNCFLAGS)
    PLDFLAGS :=
  else
    SPECIAL_OCAMLFLAGS := -p $(OCAMLNCFLAGS)
    PLDFLAGS := -p
  endif

  ifndef LIB_PACK_NAME
    SPECIAL_OCAMLFLAGS := $(OCAMLNCFLAGS)
  else
    SPECIAL_OCAMLFLAGS := -for-pack $(FOR_PACK_NAME) $(OCAMLNCFLAGS)
  endif
  REAL_IMPL := $(IMPL_CMX)
  REAL_IMPL_INTF := $(IMPLX_INTF)
  IMPL_SUF := .cmx

  override CPPFLAGS := -DNATIVE_CODE $(CPPFLAGS)

  DEPFLAGS  := -native
  MAKE_DEPS := $(MLDEPS) $(NCDEPIS)

  ALL_LDFLAGS := $(PLDFLAGS) $(INCFLAGS) $(OCAMLLDFLAGS) \
                 $(OCAMLNLDFLAGS) $(COMMON_LDFLAGS)
  CAMLIDLDLLFLAGS := -opt

  ifndef CREATE_LIB
    ALL_LDFLAGS += $(LIBS:%=%.cmxa)
  else
    override CFLAGS := $(PIC_CFLAGS) $(CFLAGS)
    override CPPFLAGS := $(PIC_CPPFLAGS) $(CPPFLAGS)
  endif

  ifdef THREADS
    THREAD_FLAG := -thread
    ALL_LDFLAGS := $(THREAD_FLAG) $(ALL_LDFLAGS)
    ifndef CREATE_LIB
      ifndef REAL_OCAMLFIND
        ALL_LDFLAGS := $(ALL_LDFLAGS)
      endif
    endif
  endif
endif

export MAKE_DEPS

ifdef ANNOTATE
  ANNOT_FLAG := -annot
else
endif

ALL_OCAMLCFLAGS := $(THREAD_FLAG) $(ANNOT_FLAG) $(OCAMLFLAGS) \
                   $(INCFLAGS) $(SPECIAL_OCAMLFLAGS)

ifdef make_deps
  -include $(MAKE_DEPS)
  PRE_TARGETS :=
endif

###########################################################################
# USER RULES

# Call "OCamlMakefile QUIET=" to get rid of all of the @'s.
QUIET=@

# generates byte-code (default)
byte-code:		$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) $(BCRESULT) \
				REAL_RESULT="$(BCRESULT)" make_deps=yes
bc:	byte-code

byte-code-nolink:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) nolink \
				REAL_RESULT="$(BCRESULT)" make_deps=yes
bcnl:	byte-code-nolink

top:			$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) $(TOPRESULT) \
				REAL_RESULT="$(BCRESULT)" make_deps=yes

# generates native-code

native-code:		$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) $(NCRESULT) \
				REAL_RESULT="$(NCRESULT)" \
				REAL_OCAMLC="$(OCAMLOPT)" \
				make_deps=yes
nc:	native-code

native-code-nolink:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) nolink \
				REAL_RESULT="$(NCRESULT)" \
				REAL_OCAMLC="$(OCAMLOPT)" \
				make_deps=yes
ncnl:	native-code-nolink

# generates byte-code libraries
byte-code-library:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) \
				$(RES_CLIB) $(BCRESULT).cma \
				REAL_RESULT="$(BCRESULT)" \
				CREATE_LIB=yes \
				make_deps=yes
bcl:	byte-code-library

# generates native-code libraries
native-code-library:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) \
				$(RES_CLIB) $(NCRESULT).cmxa \
				REAL_RESULT="$(NCRESULT)" \
				REAL_OCAMLC="$(OCAMLOPT)" \
				CREATE_LIB=yes \
				make_deps=yes
ncl:	native-code-library

ifdef WIN32
# generates byte-code dll
byte-code-dll:		$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) \
				$(RES_CLIB) $(BCRESULT).dll \
				REAL_RESULT="$(BCRESULT)" \
				make_deps=yes
bcd:	byte-code-dll

# generates native-code dll
native-code-dll:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) \
				$(RES_CLIB) $(NCRESULT).dll \
				REAL_RESULT="$(NCRESULT)" \
				REAL_OCAMLC="$(OCAMLOPT)" \
				make_deps=yes
ncd:	native-code-dll
endif

# generates byte-code with debugging information
debug-code:		$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) $(BCRESULT) \
				REAL_RESULT="$(BCRESULT)" make_deps=yes \
				OCAMLFLAGS="-g $(OCAMLFLAGS)" \
				OCAMLLDFLAGS="-g $(OCAMLLDFLAGS)"
dc:	debug-code

debug-code-nolink:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) nolink \
				REAL_RESULT="$(BCRESULT)" make_deps=yes \
				OCAMLFLAGS="-g $(OCAMLFLAGS)" \
				OCAMLLDFLAGS="-g $(OCAMLLDFLAGS)"
dcnl:	debug-code-nolink

# generates byte-code with debugging information (native code)
debug-native-code:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) $(NCRESULT) \
				REAL_RESULT="$(NCRESULT)" make_deps=yes \
				REAL_OCAMLC="$(OCAMLOPT)" \
				OCAMLFLAGS="-g $(OCAMLFLAGS)" \
				OCAMLLDFLAGS="-g $(OCAMLLDFLAGS)"
dnc:	debug-native-code

debug-native-code-nolink:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) nolink \
				REAL_RESULT="$(NCRESULT)" make_deps=yes \
				REAL_OCAMLC="$(OCAMLOPT)" \
				OCAMLFLAGS="-g $(OCAMLFLAGS)" \
				OCAMLLDFLAGS="-g $(OCAMLLDFLAGS)"
dncnl:	debug-native-code-nolink

# generates byte-code libraries with debugging information
debug-code-library:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) \
				$(RES_CLIB) $(BCRESULT).cma \
				REAL_RESULT="$(BCRESULT)" make_deps=yes \
				CREATE_LIB=yes \
				OCAMLFLAGS="-g $(OCAMLFLAGS)" \
				OCAMLLDFLAGS="-g $(OCAMLLDFLAGS)"
dcl:	debug-code-library

# generates byte-code libraries with debugging information (native code)
debug-native-code-library:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) \
				$(RES_CLIB) $(NCRESULT).cmxa \
				REAL_RESULT="$(NCRESULT)" make_deps=yes \
				REAL_OCAMLC="$(OCAMLOPT)" \
				CREATE_LIB=yes \
				OCAMLFLAGS="-g $(OCAMLFLAGS)" \
				OCAMLLDFLAGS="-g $(OCAMLLDFLAGS)"
dncl:	debug-native-code-library

# generates byte-code for profiling
profiling-byte-code:		$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) $(BCRESULT) \
				REAL_RESULT="$(BCRESULT)" PROFILING="y" \
				make_deps=yes
pbc:	profiling-byte-code

# generates native-code

profiling-native-code:		$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) $(NCRESULT) \
				REAL_RESULT="$(NCRESULT)" \
				REAL_OCAMLC="$(OCAMLOPT)" \
				PROFILING="y" \
				make_deps=yes
pnc:	profiling-native-code

# generates byte-code libraries
profiling-byte-code-library:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) \
				$(RES_CLIB) $(BCRESULT).cma \
				REAL_RESULT="$(BCRESULT)" PROFILING="y" \
				CREATE_LIB=yes \
				make_deps=yes
pbcl:	profiling-byte-code-library

# generates native-code libraries
profiling-native-code-library:	$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) \
				$(RES_CLIB) $(NCRESULT).cmxa \
				REAL_RESULT="$(NCRESULT)" PROFILING="y" \
				REAL_OCAMLC="$(OCAMLOPT)" \
				CREATE_LIB=yes \
				make_deps=yes
pncl:	profiling-native-code-library

# packs byte-code objects
pack-byte-code:			$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) $(BCRESULT).cmo \
				REAL_RESULT="$(BCRESULT)" \
				PACK_LIB=yes make_deps=yes
pabc:	pack-byte-code

# packs native-code objects
pack-native-code:		$(PRE_TARGETS)
			$(QUIET)$(MAKE) -r -f $(OCAMLMAKEFILE) \
				$(NCRESULT).cmx $(NCRESULT).$(EXT_OBJ) \
				REAL_RESULT="$(NCRESULT)" \
				REAL_OCAMLC="$(OCAMLOPT)" \
				PACK_LIB=yes make_deps=yes
panc:	pack-native-code

# generates HTML-documentation
htdoc:	$(DOC_DIR)/$(RESULT)/html/index.html

# generates Latex-documentation
ladoc:	$(DOC_DIR)/$(RESULT)/latex/doc.tex

# generates PostScript-documentation
psdoc:	$(DOC_DIR)/$(RESULT)/latex/doc.ps

# generates PDF-documentation
pdfdoc:	$(DOC_DIR)/$(RESULT)/latex/doc.pdf

# generates all supported forms of documentation
doc: htdoc ladoc psdoc pdfdoc

###########################################################################
# LOW LEVEL RULES

$(REAL_RESULT):		$(REAL_IMPL_INTF) $(OBJ_LINK) $(EXTRADEPS) $(RESULTDEPS)
			$(REAL_OCAMLFIND) $(REAL_OCAMLC) \
				$(OCAML_FIND_PACKAGES) $(OCAML_FIND_LINKPKG) \
				$(OBJS_LIBS) $(ALL_LDFLAGS) -o $@$(EXE) \
				$(REAL_IMPL)

nolink:			$(REAL_IMPL_INTF) $(OBJ_LINK)

ifdef WIN32
$(REAL_RESULT).dll:	$(REAL_IMPL_INTF) $(OBJ_LINK)
			$(CAMLIDLDLL) $(CAMLIDLDLLFLAGS) $(OBJ_LINK) $(CLIBS) \
				-o $@ $(REAL_IMPL)
endif

%$(TOPSUFFIX):		$(REAL_IMPL_INTF) $(OBJ_LINK) $(EXTRADEPS)
			$(REAL_OCAMLFIND) $(OCAMLMKTOP) \
				$(OCAML_FIND_PACKAGES) $(OCAML_FIND_LINKPKG) \
				$(OBJS_LIBS) $(ALL_LDFLAGS) -o $@$(EXE) \
				$(REAL_IMPL)

.SUFFIXES:		.mli .ml .cmi .cmo .cmx .cma .cmxa .$(EXT_OBJ) \
                        .mly .di .d .$(EXT_LIB) .idl %.oxridl .c .m .$(EXT_CXX) .h .so \
                        .rep .zog .glade

ifndef STATIC
ifdef MINGW
# From OCaml 3.11.0, ocamlmklib is available on windows
OCAMLMLIB_EXISTS = $(shell which $(OCAMLMKLIB))
ifeq ($(strip $(OCAMLMLIB_EXISTS)),)
$(DLLSONAME):		$(OBJ_LINK)
			$(CC) $(CFLAGS) $(CFLAGS_WIN32) $(OBJ_LINK) -shared -o $@ \
			$(wildcard $(foreach dir,$(LIBDIRS),$(CLIBS:%=$(dir)/lib%.a))) \
			 '$(OCAMLLIBPATH)/ocamlrun.a' \
			-Wl,--whole-archive \
			-Wl,--export-all-symbols \
			-Wl,--allow-multiple-definition \
			-Wl,--enable-auto-import
else
$(DLLSONAME):		$(OBJ_LINK)
			$(OCAMLMKLIB) $(INCFLAGS) $(CLIBFLAGS) \
				-o $(CLIB_BASE) $(OBJ_LINK) $(CLIBS:%=-l%) \
				$(CFRAMEWORKS:%=-framework %) \
				$(OCAMLMKLIB_FLAGS)
endif
else
ifdef MSVC
$(DLLSONAME):		$(OBJ_LINK)
			link /NOLOGO /DLL /OUT:$@ $(OBJ_LINK) \
			 $(wildcard $(foreach dir,$(LIBDIRS),$(CLIBS:%=$(dir)/%.lib))) \
			 '$(OCAMLLIBPATH)/ocamlrun.lib'

else
$(DLLSONAME):		$(OBJ_LINK)
			$(OCAMLMKLIB) $(INCFLAGS) $(CLIBFLAGS) \
				-o $(CLIB_BASE) $(OBJ_LINK) $(CLIBS:%=-l%) $(CFRAMEWORKS:%=-framework %) \
				$(OCAMLMKLIB_FLAGS)
endif
endif
endif

ifndef LIB_PACK_NAME
$(RESULT).cma:		$(REAL_IMPL_INTF) $(MAKEDLL) $(EXTRADEPS) $(RESULTDEPS)
			$(REAL_OCAMLFIND) $(REAL_OCAMLC) -a $(OBJS_LIBS) $(ALL_LDFLAGS) -o $@ $(REAL_IMPL)

$(RESULT).cmxa $(RESULT).$(EXT_LIB):	$(REAL_IMPL_INTF) $(EXTRADEPS) $(RESULTDEPS)
			$(REAL_OCAMLFIND) $(OCAMLOPT) -a $(OBJS_LIBS) $(ALL_LDFLAGS) -o $@ $(REAL_IMPL)
else
# Packing a bytecode library
LIB_PACK_NAME_MLI = $(wildcard $(LIB_PACK_NAME).mli)
ifeq ($(LIB_PACK_NAME_MLI),)
LIB_PACK_NAME_CMI = $(LIB_PACK_NAME).cmi
else
# $(LIB_PACK_NAME).mli exists, it likely depends on other compiled interfaces
LIB_PACK_NAME_CMI =
$(LIB_PACK_NAME).cmi: $(REAL_IMPL_INTF)
endif
ifdef BYTE_OCAML
$(LIB_PACK_NAME_CMI) $(LIB_PACK_NAME).cmo: $(REAL_IMPL_INTF)
			$(REAL_OCAMLFIND) $(REAL_OCAMLC) -pack -o $(LIB_PACK_NAME).cmo $(OCAMLLDFLAGS) $(REAL_IMPL)
# Packing into a unit which can be transformed into a library
# Remember the .ml's must have been compiled with -for-pack $(LIB_PACK_NAME)
else
$(LIB_PACK_NAME_CMI) $(LIB_PACK_NAME).cmx: $(REAL_IMPL_INTF)
			$(REAL_OCAMLFIND) $(OCAMLOPT) -pack -o $(LIB_PACK_NAME).cmx  $(OCAMLLDFLAGS) $(REAL_IMPL)
endif

$(RESULT).cma:		$(LIB_PACK_NAME).cmi $(LIB_PACK_NAME).cmo $(MAKEDLL) $(EXTRADEPS) $(RESULTDEPS)
			$(REAL_OCAMLFIND) $(REAL_OCAMLC) -a $(OBJS_LIBS) $(ALL_LDFLAGS) -o $@ $(LIB_PACK_NAME).cmo

$(RESULT).cmxa $(RESULT).$(EXT_LIB):	$(LIB_PACK_NAME).cmi $(LIB_PACK_NAME).cmx $(EXTRADEPS) $(RESULTDEPS)
			$(REAL_OCAMLFIND) $(OCAMLOPT) -a $(OBJS_LIBS) $(filter-out -custom, $(ALL_LDFLAGS)) -o $@ $(LIB_PACK_NAME).cmx
endif

$(RES_CLIB): 		$(OBJ_LINK)
ifndef MSVC
  ifneq ($(strip $(OBJ_LINK)),)
		      $(AR) rcs $@ $(OBJ_LINK)
  endif
else
  ifneq ($(strip $(OBJ_LINK)),)
			lib -nologo -debugtype:cv -out:$(RES_CLIB) $(OBJ_LINK)
  endif
endif

%.cmi:	%.mli $(EXTRADEPS)
			$(QUIET)pp=`sed -n -e '/^#/d' -e 's/(\*pp \([^*]*\) \*)/\1/p;q' $<`; \
			if [ -z "$$pp" ]; then \
			  $(ECHO) $(REAL_OCAMLFIND) $(INTF_OCAMLC) $(OCAML_FIND_PACKAGES) \
				-c $(THREAD_FLAG) $(ANNOT_FLAG) \
				$(OCAMLFLAGS) $(INCFLAGS) $<; \
			  $(REAL_OCAMLFIND) $(INTF_OCAMLC) $(OCAML_FIND_PACKAGES) \
				-c $(THREAD_FLAG) $(ANNOT_FLAG) \
				$(OCAMLFLAGS) $(INCFLAGS) $<; \
			else \
			    $(ECHO) $(REAL_OCAMLFIND) $(INTF_OCAMLC) $(OCAML_FIND_PACKAGES) \
				-c -pp \"$$pp $(PPFLAGS)\" $(THREAD_FLAG) $(ANNOT_FLAG) \
				$(OCAMLFLAGS) $(INCFLAGS) $<; \
			    $(REAL_OCAMLFIND) $(INTF_OCAMLC) $(OCAML_FIND_PACKAGES) \
				-c -pp "$$pp $(PPFLAGS)" $(THREAD_FLAG) $(ANNOT_FLAG) \
				$(OCAMLFLAGS) $(INCFLAGS) $<; \
			fi

%.cmi: %$(IMPL_SUF);

%$(IMPL_SUF) %.$(EXT_OBJ):	%.ml $(EXTRADEPS)
			$(QUIET)pp=`sed -n -e '/^#/d' -e 's/(\*pp \([^*]*\) \*)/\1/p;q' $<`; \
			if [ -z "$$pp" ]; then \
			  $(ECHO) $(REAL_OCAMLFIND) $(REAL_OCAMLC) $(OCAML_FIND_PACKAGES) \
				-c $(ALL_OCAMLCFLAGS) $<; \
			  $(REAL_OCAMLFIND) $(REAL_OCAMLC) $(OCAML_FIND_PACKAGES) \
				-c $(ALL_OCAMLCFLAGS) $<; \
			else \
			  $(ECHO) $(REAL_OCAMLFIND) $(REAL_OCAMLC) $(OCAML_FIND_PACKAGES) \
				-c -pp \"$$pp $(PPFLAGS)\" $(ALL_OCAMLCFLAGS) $<; \
			  $(REAL_OCAMLFIND) $(REAL_OCAMLC) $(OCAML_FIND_PACKAGES) \
				-c -pp "$$pp $(PPFLAGS)" $(ALL_OCAMLCFLAGS) $<; \
			fi

.PRECIOUS:		%.ml
%.ml:			%.mll
			$(OCAMLLEX) $(LFLAGS) $<

.PRECIOUS:              %.ml %.mli
%.ml %.mli:             %.mly
			$(OCAMLYACC) $(YFLAGS) $<
			$(QUIET)pp=`sed -n -e 's/.*(\*pp \([^*]*\) \*).*/\1/p;q' $<`; \
			if [ ! -z "$$pp" ]; then \
			  mv $*.ml $*.ml.temporary; \
			  echo "(*pp $$pp $(PPFLAGS)*)" > $*.ml; \
			  cat $*.ml.temporary >> $*.ml; \
			  rm $*.ml.temporary; \
			  mv $*.mli $*.mli.temporary; \
			  echo "(*pp $$pp $(PPFLAGS)*)" > $*.mli; \
			  cat $*.mli.temporary >> $*.mli; \
			  rm $*.mli.temporary; \
			fi


.PRECIOUS:		%.ml
%.ml:			%.rep
			$(CAMELEON_REPORT) $(CAMELEON_REPORT_FLAGS) -gen $<

.PRECIOUS:		%.ml
%.ml:			%.zog
			$(CAMELEON_ZOGGY)  $(CAMELEON_ZOGGY_FLAGS) -impl $< > $@

.PRECIOUS:		%.ml
%.ml:			%.glade
			$(OCAML_GLADECC)  $(OCAML_GLADECC_FLAGS) $< > $@

.PRECIOUS:		%.ml %.mli
%.ml %.mli:		%.oxridl
			$(OXRIDL) $<

.PRECIOUS:		%.ml %.mli %_stubs.c %.h
%.ml %.mli %_stubs.c %.h:		%.idl
			$(CAMLIDL) $(MAYBE_IDL_HEADER) $(IDLFLAGS) \
				$(CAMLIDLFLAGS) $<
			$(QUIET)if [ $(NOIDLHEADER) ]; then touch $*.h; fi

%.$(EXT_OBJ):	%.c
			$(OCAMLC) -c -cc "$(CC)" -ccopt "$(CFLAGS) \
				$(CPPFLAGS) $(CPPFLAGS_WIN32) \
				$(CFLAGS_WIN32) $(CINCFLAGS) $(CFLAG_O)$@ " $<

%.$(EXT_OBJ):	%.m
			$(CC) -c $(CFLAGS) $(CINCFLAGS) $(CPPFLAGS) \
				-I'$(OCAMLLIBPATH)' \
				$< $(CFLAG_O)$@

%.$(EXT_OBJ): %.$(EXT_CXX)
			$(CXX) -c $(CXXFLAGS) $(CINCFLAGS) $(CPPFLAGS) \
				-I'$(OCAMLLIBPATH)' \
				$< $(CFLAG_O)$@

$(MLDEPDIR)/%.d:	%.ml
			$(QUIET)if [ ! -d $(@D) ]; then mkdir -p $(@D); fi
			$(QUIET)pp=`sed -n -e '/^#/d' -e 's/(\*pp \([^*]*\) \*)/\1/p;q' $<`; \
			if [ -z "$$pp" ]; then \
			  $(ECHO) $(REAL_OCAMLFIND) $(OCAMLDEP) $(OCAML_DEP_PACKAGES) \
				$(INCFLAGS) $< \> $@; \
			  $(REAL_OCAMLFIND) $(OCAMLDEP) $(OCAML_DEP_PACKAGES) \
				$(INCFLAGS) $< > $@; \
			else \
			  $(ECHO) $(REAL_OCAMLFIND) $(OCAMLDEP) $(OCAML_DEP_PACKAGES) \
				-pp \"$$pp $(PPFLAGS)\" $(INCFLAGS) $< \> $@; \
			  $(REAL_OCAMLFIND) $(OCAMLDEP) $(OCAML_DEP_PACKAGES) \
				-pp "$$pp $(PPFLAGS)" $(INCFLAGS) $< > $@; \
			fi

$(BCDIDIR)/%.di $(NCDIDIR)/%.di:	%.mli
			$(QUIET)if [ ! -d $(@D) ]; then mkdir -p $(@D); fi
			$(QUIET)pp=`sed -n -e '/^#/d' -e 's/(\*pp \([^*]*\) \*)/\1/p;q' $<`; \
			if [ -z "$$pp" ]; then \
			  $(ECHO) $(REAL_OCAMLFIND) $(OCAMLDEP) $(DEPFLAGS) $(INCFLAGS) $< \> $@; \
			  $(REAL_OCAMLFIND) $(OCAMLDEP) $(DEPFLAGS) $(INCFLAGS) $< > $@; \
			else \
			  $(ECHO) $(REAL_OCAMLFIND) $(OCAMLDEP) $(DEPFLAGS) \
			    -pp \"$$pp $(PPFLAGS)\" $(INCFLAGS) $< \> $@; \
			  $(REAL_OCAMLFIND) $(OCAMLDEP) $(DEPFLAGS) \
			    -pp "$$pp $(PPFLAGS)" $(INCFLAGS) $< > $@; \
			fi

$(DOC_DIR)/$(RESULT)/html:
	mkdir -p $@

$(DOC_DIR)/$(RESULT)/html/index.html: $(DOC_DIR)/$(RESULT)/html $(DOC_FILES)
	rm -rf $</*
	$(QUIET)pp=`sed -n -e '/^#/d' -e 's/(\*pp \([^*]*\) \*)/\1/p;q' $(FIRST_DOC_FILE)`; \
	if [ -z "$$pp" ]; then \
	  $(ECHO) $(REAL_OCAMLFIND) $(OCAMLDOC) $(OCAML_FIND_PACKAGES) -html -d $< $(OCAMLDOCFLAGS) $(INCFLAGS) $(DOC_FILES); \
	  $(REAL_OCAMLFIND) $(OCAMLDOC) $(OCAML_FIND_PACKAGES) -html -d $< $(OCAMLDOCFLAGS) $(INCFLAGS) $(DOC_FILES); \
	else \
	  $(ECHO) $(REAL_OCAMLFIND) $(OCAMLDOC) $(OCAML_FIND_PACKAGES) -pp \"$$pp $(PPFLAGS)\" -html -d $< $(OCAMLDOCFLAGS) \
	  	$(INCFLAGS) $(DOC_FILES); \
	  $(REAL_OCAMLFIND) $(OCAMLDOC) $(OCAML_FIND_PACKAGES) -pp "$$pp $(PPFLAGS)" -html -d $< $(OCAMLDOCFLAGS) \
	  	$(INCFLAGS) $(DOC_FILES); \
	fi

$(DOC_DIR)/$(RESULT)/latex:
	mkdir -p $@

$(DOC_DIR)/$(RESULT)/latex/doc.tex: $(DOC_DIR)/$(RESULT)/latex $(DOC_FILES)
	rm -rf $</*
	$(QUIET)pp=`sed -n -e '/^#/d' -e 's/(\*pp \([^*]*\) \*)/\1/p;q' $(FIRST_DOC_FILE)`; \
	if [ -z "$$pp" ]; then \
	  $(ECHO) $(REAL_OCAMLFIND) $(OCAMLDOC) $(OCAML_FIND_PACKAGES) -latex $(OCAMLDOCFLAGS) $(INCFLAGS) \
	  	$(DOC_FILES) -o $@; \
	  $(REAL_OCAMLFIND) $(OCAMLDOC) $(OCAML_FIND_PACKAGES) -latex $(OCAMLDOCFLAGS) $(INCFLAGS) $(DOC_FILES) \
	  	-o $@; \
	else \
	  $(ECHO) $(REAL_OCAMLFIND) $(OCAMLDOC) $(OCAML_FIND_PACKAGES) -pp \"$$pp $(PPFLAGS)\" -latex $(OCAMLDOCFLAGS) \
	  	$(INCFLAGS) $(DOC_FILES) -o $@; \
	  $(REAL_OCAMLFIND) $(OCAMLDOC) $(OCAML_FIND_PACKAGES) -pp "$$pp $(PPFLAGS)" -latex $(OCAMLDOCFLAGS) \
	  	$(INCFLAGS) $(DOC_FILES) -o $@; \
	fi

$(DOC_DIR)/$(RESULT)/latex/doc.ps: $(DOC_DIR)/$(RESULT)/latex/doc.tex
	cd $(DOC_DIR)/$(RESULT)/latex && \
	  $(LATEX) doc.tex && \
	  $(LATEX) doc.tex && \
	  $(DVIPS) $(DVIPSFLAGS) doc.dvi -o $(@F)

$(DOC_DIR)/$(RESULT)/latex/doc.pdf: $(DOC_DIR)/$(RESULT)/latex/doc.ps
	cd $(DOC_DIR)/$(RESULT)/latex && $(PS2PDF) $(<F)

define make_subproj
.PHONY:
subproj_$(1):
	$$(eval $$(call PROJ_$(1)))
	$(QUIET)if [ "$(SUBTARGET)" != "all" ]; then \
	  $(MAKE) -f $(OCAMLMAKEFILE) $(SUBTARGET); \
	fi
endef

$(foreach subproj,$(SUBPROJS),$(eval $(call make_subproj,$(subproj))))

.PHONY:
subprojs: $(SUBPROJS:%=subproj_%)

###########################################################################
# (UN)INSTALL RULES FOR LIBRARIES

.PHONY: libinstall
libinstall:	all
	$(QUIET)printf "\nInstalling library with ocamlfind\n"
	$(OCAMLFIND) install $(OCAMLFIND_INSTFLAGS) $(RESULT) META $(LIBINSTALL_FILES)
	$(QUIET)printf "\nInstallation successful.\n"

.PHONY: libinstall-byte-code
libinstall-byte-code:	all
	$(QUIET)printf "\nInstalling byte-code library with ocamlfind\n"
	$(OCAMLFIND) install $(OCAMLFIND_INSTFLAGS) $(RESULT) META \
	  $(filter-out $(RESULT).$(EXT_LIB) $(RESULT).cmxa, $(LIBINSTALL_FILES))
	$(QUIET)printf "\nInstallation successful.\n"

.PHONY: libinstall-native-code
libinstall-native-code:	all
	$(QUIET)printf "\nInstalling native-code library with ocamlfind\n"
	$(OCAMLFIND) install $(OCAMLFIND_INSTFLAGS) $(RESULT) META \
	  $(filter-out $(DLLSONAME) $(RESULT).cma, $(LIBINSTALL_FILES))
	$(QUIET)printf "\nInstallation successful.\n"

.PHONY: libuninstall
libuninstall:
	$(QUIET)printf "\nUninstalling library with ocamlfind\n"
	$(OCAMLFIND) remove $(OCAMLFIND_INSTFLAGS) $(RESULT)
	$(QUIET)printf "\nUninstallation successful.\n"

.PHONY: rawinstall
rawinstall:	all
	$(QUIET)printf "\nInstalling library to: $(OCAML_LIB_INSTALL)\n"
	-install -d $(OCAML_LIB_INSTALL)
	for i in $(LIBINSTALL_FILES); do \
	  if [ -f $$i ]; then \
	    install -c -m 0644 $$i $(OCAML_LIB_INSTALL); \
	  fi; \
	done
	$(QUIET)printf "\nInstallation successful.\n"

.PHONY: rawuninstall
rawuninstall:
	$(QUIET)printf "\nUninstalling library from: $(OCAML_LIB_INSTALL)\n"
	cd $(OCAML_LIB_INSTALL) && rm $(notdir $(LIBINSTALL_FILES))
	$(QUIET)printf "\nUninstallation successful.\n"

###########################################################################
# MAINTENANCE RULES

.PHONY:	clean
clean::
	rm -f $(TARGETS) $(TRASH)
	rm -rf $(BCDIDIR) $(NCDIDIR) $(MLDEPDIR)

.PHONY:	cleanup
cleanup::
	rm -f $(NONEXECS) $(TRASH)
	rm -rf $(BCDIDIR) $(NCDIDIR) $(MLDEPDIR)

.PHONY: clean-doc
clean-doc::
	rm -rf $(DOC_DIR)/$(RESULT)

.PHONY: clean-all
clean-all:: clean clean-doc

.PHONY: nobackup
nobackup:
	rm -f *.bak *~ *.dup










./usr/share/doc/libcamlpdf-ocaml-dev/examples/pdfdecomp.ml


(* pdfdecomp a.pdf b.pdf decompresses all streams in a.pdf writing the result
to b.pdf. *)
match Array.to_list Sys.argv with
| [_; in_file; out_file] ->
    begin try
      let pdf = Pdfread.pdf_of_file None None in_file in
        Pdf.iter_stream (Pdfcodec.decode_pdfstream_until_unknown pdf) pdf;
        Pdfwrite.pdf_to_file pdf out_file
    with
      err ->
        Printf.printf "Failed to decompress file.\n%s\n\n" (Printexc.to_string err);
        exit 1
    end
| _ ->
    print_string "Syntax: pdfdecomp <input> <output>\n\n"; exit 1










./usr/share/doc/libcamlpdf-ocaml-dev/examples/pdfdraft.ml


(* Make a PDF suitable for draft printing by replacing its images by crossed
boxes. Usage: pdfdraft input.pdf output.pdf *)
open Pdfutil

(* Predicate on an xobject: true if an image xobject. *)
let isimage pdf (_, xobj) =
  Pdf.lookup_direct pdf "/Subtype" xobj = Some (Pdf.Name "/Image")

(* Given a set of resources for a page, and the name of a resource, determine if
that name refers to an image xobject. *)
let xobject_isimage pdf resources name =
  match resources with
  | Pdf.Dictionary _ ->
      begin match Pdf.lookup_direct pdf "/XObject" resources with
      | Some xobjects ->
          isimage pdf ("", Pdf.lookup_fail "xobject not there" pdf name xobjects)
      | _ -> false
      end
  | _ -> failwith "bad resources"

(* Remove any image xobjects from a set of resources. *)
let remove_image_xobjects pdf resources =
  match resources with
  | Pdf.Dictionary res ->
      begin match Pdf.lookup_direct pdf "/XObject" resources with
      | Some (Pdf.Dictionary xobjects) ->
          Pdf.Dictionary
            (replace "/XObject" (Pdf.Dictionary (lose (isimage pdf) xobjects)) res)
      | _ -> resources
      end
  | _ -> failwith "bad resources"

(* The subsitute for an image. *)
let substitute =
  rev
    [Pdfops.Op_q;
     Pdfops.Op_w 0.;
     Pdfops.Op_G 0.;
     Pdfops.Op_re (0., 0., 1., 1.);
     Pdfops.Op_m (0., 0.);
     Pdfops.Op_l (1., 1.);
     Pdfops.Op_m (0., 1.);
     Pdfops.Op_l (1., 0.);
     Pdfops.Op_S;
     Pdfops.Op_Q]

(* Remove references to images from a graphics stream. *)
let rec remove_images_stream pdf resources prev = function
  | [] -> rev prev
  | (Pdfops.Op_Do name) as h::t ->
      if xobject_isimage pdf resources name
        then remove_images_stream pdf resources (substitute @ prev) t
        else remove_images_stream pdf resources (h::prev) t
  | Pdfops.InlineImage _::t ->
      remove_images_stream pdf resources (substitute @ prev) t
  | h::t ->
      remove_images_stream pdf resources (h::prev) t

(* Remove images from a page. *)
let remove_images_page pdf page =
  let content' =
    remove_images_stream pdf page.Pdfpage.resources []
       (Pdfops.parse_operators pdf page.Pdfpage.resources page.Pdfpage.content)
  in
    {page with
      Pdfpage.content =
        (let stream = Pdfops.stream_of_ops content' in
          Pdfcodec.encode_pdfstream pdf Pdfcodec.Flate stream;
          [stream]);
      Pdfpage.resources =
        remove_image_xobjects pdf page.Pdfpage.resources}

(* Remove images from all pages in a document. *)
let remove_images pdf =
  let pages = Pdfpage.pages_of_pagetree pdf in
    let pages' = map (remove_images_page pdf) pages in
      let pdf, pagetree_num = Pdfpage.add_pagetree pages' pdf in
        let pdf = Pdfpage.add_root pagetree_num [] pdf in
          Pdf.remove_unreferenced pdf;
          pdf

(* Read command line arguments and call [remove_images] *)
let _ =
  match Array.to_list Sys.argv with
  | [_; in_file; out_file] ->
      begin try
        let ch = open_in_bin in_file in
          let pdf = Pdfread.pdf_of_channel None None ch in
            Pdfwrite.pdf_to_file (remove_images pdf) out_file;
            close_in ch
      with
        err ->
          Printf.printf "Failed to produce output.\n%s\n\n" (Printexc.to_string err);
          exit 1
      end
  | _ ->
      print_string "Syntax: pdfdraft <input> <output>\n\n"; exit 1











./usr/share/doc/libcamlpdf-ocaml-dev/examples/pdfencrypt.ml


(* Encrypt a PDF file. Syntax is pdfencrypt in.pdf out.pdf ownerpassword. The
user password is blank. The permissions applied are NoEdit and NoPrint *)
open Pdfutil

(* Read command line arguments and call [decrypt_pdf] *)
let _ =
  let pw, in_file, out_file =
    match Array.to_list Sys.argv with
    | [_; in_file; out_file; pw] -> pw, in_file, out_file
    | _ ->
      print_string "Syntax: pdfencrypt <input> <output> <owner-password>\n\n"; exit 1
  in
    begin try
      let pdf = Pdfread.pdf_of_file None None in_file
      and encryption =
        {Pdfwrite.encryption_method = Pdfwrite.AES128bit false;
         Pdfwrite.owner_password = pw;
         Pdfwrite.user_password = "";
         Pdfwrite.permissions = [Pdfcrypt.NoEdit; Pdfcrypt.NoPrint]}
      in
        Pdfwrite.pdf_to_file_options (Some encryption) false pdf out_file
    with
      err ->
        Printf.printf "Failed to produce output.\n%s\n\n" (Printexc.to_string err);
        exit 1
    end











./usr/share/doc/libcamlpdf-ocaml-dev/examples/pdfhello.ml


(* We build a font dictionary for one of the 14 standard PostScript fonts,
(which are supported by all PDF readers), make a graphics stream using the
Pdfops module, build a PDF document in memory and then write it to hello.pdf *)

let font =
  Pdf.Dictionary
    [("/Type", Pdf.Name "/Font");
     ("/Subtype", Pdf.Name "/Type1");
     ("/BaseFont", Pdf.Name "/Times-Italic")]
and ops =
  [Pdfops.Op_cm (Pdftransform.matrix_of_transform [Pdftransform.Translate (50., 770.)]);
   Pdfops.Op_BT;
   Pdfops.Op_Tf ("/F0", 36.);
   Pdfops.Op_Tj "Hello, World!";
   Pdfops.Op_ET]
in
  let page =
    {(Pdfpage.blankpage Pdfpaper.a4) with
        Pdfpage.content = [Pdfops.stream_of_ops ops];
        Pdfpage.resources = Pdf.Dictionary [("/Font", Pdf.Dictionary [("/F0", font)])]}
  in
    let pdf, pageroot = Pdfpage.add_pagetree [page] (Pdf.empty ()) in
      let pdf = Pdfpage.add_root pageroot [] pdf in
        Pdfwrite.pdf_to_file pdf "hello.pdf"











./usr/share/doc/libcamlpdf-ocaml-dev/examples/pdfmergeexample.ml


(* pdfmergeexample a.pdf b.pdf c.pdf appends b.pdf to a.pdf and writes to
c.pdf. This is written from scratch, rather than relying on the PdfMerge *)
open Pdfutil

(* We read all the files, read their pages and concatenate them, dealing with
clashing object numbers. We then build a new page tree, and build the output PDF
document, with a new root and trailer dictionary. We then remove any unreferenced
objects, and write to file. *)
let merge_pdfs pdfs out_name =
  let pdfs = Pdf.renumber_pdfs pdfs
  and minor' = fold_left max 0 (map (fun p -> p.Pdf.minor) pdfs) in
    let pages = flatten (map Pdfpage.pages_of_pagetree pdfs)
    and pdf = ref (Pdf.empty ()) in
      iter (Pdf.objiter (fun k v -> ignore (Pdf.addobj_given_num !pdf (k, v)))) pdfs;
      let pdf, pagetree_num = Pdfpage.add_pagetree pages !pdf in
        let pdf = Pdfpage.add_root pagetree_num [] pdf in
          let pdf = {pdf with Pdf.major = 1; Pdf.minor = minor'} in
            Pdf.remove_unreferenced pdf;
            pdf

(* Read command line arguments, read files, call merge_pdfs, write result. *)
let _ =
  let in_names, out_name =
    match rev (tl (Array.to_list Sys.argv)) with
    | h::t::t' -> rev (t::t'), h
    | _ -> print_string "Syntax: pdfmerge <inputs> <output>\n\n"; exit 1
  in
    try
      let pdfs = map (Pdfread.pdf_of_file None None) in_names in
        let result = merge_pdfs pdfs out_name in
          Pdfwrite.pdf_to_file result out_name
    with
      err ->
        Printf.printf "Failed to merge files.\n%s\n\n" (Printexc.to_string err);
        exit 1











./usr/share/doc/libcamlpdf-ocaml-dev/examples/pdftest.ml


(* pdftest in.pdf out.pdf reads, lexes, parses a document in.pdf and its
graphics streams, then writes it to out.pdf.  *)
open Pdfutil

let _ =
  let in_name, out_name =
    match tl (Array.to_list Sys.argv) with
    | [i; o] -> (i, o)
    | _ -> print_string "Syntax: pdftest <input> <output>\n\n"; exit 1
  in
    try
      let pdf = Pdfread.pdf_of_file None None in_name in
        if Pdfcrypt.is_encrypted pdf then failwith "File is encrypted.";
        let pages = Pdfpage.pages_of_pagetree pdf in
          let pages' = 
            map 
              (fun page ->
                let ops = Pdfops.parse_operators pdf page.Pdfpage.resources page.Pdfpage.content in
                  {page with Pdfpage.content = [Pdfops.stream_of_ops ops]})
              pages
          in
            let pdf = Pdfpage.change_pages true pdf pages' in
              Pdf.remove_unreferenced pdf;
              Pdfwrite.pdf_to_file pdf out_name
    with
      err ->
        Printf.printf "Test failed:\n%s\n\n" (Printexc.to_string err);
        exit 1
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Module Pdf





module Pdf: sig .. end





Representing PDF Files in Memory










PDF Objects




type toget 






type stream = 



				
|				
Got of Pdfio.bytes



				
|				
ToGet of toget











A stream is either in memory, or at a position and of a length in an
Pdfio.input.










type pdfobject = 



				
|				
Null



				
|				
Boolean of bool



				
|				
Integer of int



				
|				
Real of float



				
|				
String of string



				
|				
Name of string



				
|				
Array of pdfobject list



				
|				
Dictionary of (string * pdfobject) list



				
|				
Stream of (pdfobject * stream) Stdlib.ref



				
|				
Indirect of int











PDF objects. An object is a tree-like structure containing various things.
A PDF file is basically a directed graph of objects.









The Object map



You should not expect to manipulate these types and functions directly.





type objectdata = 



				
|				
Parsed of pdfobject



				
|				
ParsedAlreadyDecrypted of pdfobject



				
|				
ToParse



				
|				
ToParseFromObjectStream of (int, int list) Stdlib.Hashtbl.t * int * int
        * (int -> int list -> (int * (objectdata Stdlib.ref * int)) list)











This type represents a possibly-parsed, possibly-decrypted, possibly-read-from-an-object-stream object.










type pdfobjmap_key = int 






type pdfobjmap = (pdfobjmap_key, objectdata Stdlib.ref * int) Stdlib.Hashtbl.t 






The object map maps object numbers pdfobjmap_key to a reference to the
object data and the generation number










val pdfobjmap_empty : unit -> pdfobjmap





Make an empty object map









val pdfobjmap_find : pdfobjmap_key -> pdfobjmap -> objectdata Stdlib.ref * int





Find an object in the object map









type pdfobjects = {



				
  				
mutable maxobjnum : int;



				
  				
mutable parse : (pdfobjmap_key -> pdfobject) option;



				
  				
mutable pdfobjects : pdfobjmap;



				
  				
mutable object_stream_ids : (int, int) Stdlib.Hashtbl.t;








}



The objects. Again, you won't normally manipulate this directly.
maxobjnum is the biggest object number seen yet. parse is a function to
parse a non-object stream object given its object number, pdfobjects is the
object map itself. object_stream_ids is a hash table of (object number,
was-stored-in-obect-stream-number) pairs, which is used to reconstruct stream
objects when preserving them upon write.









The PDF document




type saved_encryption = {



				
  				
from_get_encryption_values : Pdfcryptprimitives.encryption * string * string * int32 * string *
       string option * string option;



				
  				
encrypt_metadata : bool;



				
  				
perms : string;








}



type deferred_encryption = {



				
  				
crypt_type : Pdfcryptprimitives.encryption;



				
  				
file_encryption_key : string option;



				
  				
obj : int;



				
  				
gen : int;



				
  				
key : int array;



				
  				
keylength : int;



				
  				
r : int;








}



type t = {



				
  				
mutable major : int;



				
  				
mutable minor : int;



				
  				
mutable root : int;



				
  				
mutable objects : pdfobjects;



				
  				
mutable trailerdict : pdfobject;



				
  				
mutable was_linearized : bool;



				
  				
mutable saved_encryption : saved_encryption option;








}



A Pdf document. Major and minor version numbers, object number of root, the
objects objects and the trailer dictionary as a Dictionary pdfobject.










val empty : unit -> t





The empty document (PDF 1.0, no objects, no root, empty trailer dictionary).
Note this is not a well-formed PDF.








Exceptions and errors




exception PDFError of string






This exception is raised when some malformity in a PDF is found -- quite a
wide range of circumstances, and may be raised from many functions.









val input_pdferror : Pdfio.input -> string -> string





This function, given a Pdfio.input and an ancilliary string, builds an
error string which includes the source of the Pdfio.input (filename, string,
bytes etc) so we can trace what it was originally built from








Useful utilities




val getstream : pdfobject -> unit





Get a stream from disc if it hasn't already been got. The input is a
Stream pdfobject.









val getnum : t -> pdfobject -> float





Return a float from a Real, an Int or an Indirect









val lookup_obj : t -> int -> pdfobject





Lookup an object in a document, parsing it if required. Raises Not_found
if the object does not exist.









val lookup_fail : string -> t -> string -> pdfobject -> pdfobject





lookup_fail errtext doc key dict looks up a key in a PDF dictionary or the
dictionary of a PDF stream. Fails with PDFError errtext if the key is not
found. Follows indirect object links.









val lookup_exception : exn -> t -> string -> pdfobject -> pdfobject





Same, but with customised exception.









val lookup_direct : t -> string -> pdfobject -> pdfobject option





lookup_direct doc key dict looks up the key returning an option type.









val indirect_number : t -> string -> pdfobject -> int option





Return the object number of an indirect dictionary object, if it is indirect.









val lookup_direct_orelse : t -> string -> string -> pdfobject -> pdfobject option





Same as lookup_direct, but allow a second, alternative key.









val remove_dict_entry : pdfobject -> string -> pdfobject





Remove a dictionary entry, if it exists.









val replace_dict_entry : pdfobject -> string -> pdfobject -> pdfobject





replace_dict_entry dict key value replaces a dictionary entry, raising Not_found if it's not there.









val add_dict_entry : pdfobject -> string -> pdfobject -> pdfobject





add_dict_entry dict key value adds a dictionary entry, replacing if already there.









val direct : t -> pdfobject -> pdfobject





Make a PDF object direct -- that is, follow any indirect links.









val objcard : t -> int





Return the size of the object map.









val removeobj : t -> int -> unit





Remove the given object









val addobj : t -> pdfobject -> int





Add an object. Returns the number chosen.









val addobj_given_num : t -> int * pdfobject -> unit





Same as addobj, but pick a number ourselves.








Compound structures




val parse_rectangle : t -> pdfobject -> float * float * float * float





Parse a PDF rectangle structure into min x, min y, max x, max y.









val parse_matrix : t -> string -> pdfobject -> Pdftransform.transform_matrix





Calling parse_matrix pdf name dict parses a PDF matrix found under
key name in dictionary dict into a Transform.transform_matrix. If there is
no matrix, the identity matrix is returned.









val make_matrix : Pdftransform.transform_matrix -> pdfobject





Build a matrix pdfobject.









val renumber_pdfs : t list -> t list





Make a number of PDF documents contain no mutual object numbers. They can
then be merged etc. without clashes.









val unique_key : string -> pdfobject -> string





Given a dictionary and a prefix (e.g gs), return a name, starting with the
prefix, which is not already in the dictionary (e.g /gs0).








Iteration




val objiter : (int -> pdfobject -> unit) -> t -> unit





Iterate over the objects in a document. The iterating functions recieves both
object number and object from the object map.









val objiter_inorder : (int -> pdfobject -> unit) -> t -> unit





The same, but in object number order.









val objiter_gen : (int -> int -> pdfobject -> unit) -> t -> unit





Iterate over the objects in a document. The iterating functions recieves
object number, generation number and object from the object map.









val objselfmap : (pdfobject -> pdfobject) -> t -> unit





Map over all pdf objects in a document. Does not include trailer dictionary.









val iter_stream : (pdfobject -> unit) -> t -> unit





Iterate over just the stream objects in a document.








Garbage collection




val remove_unreferenced : t -> unit





Garbage-collect a pdf document.








Miscellaneous



These functions were previsouly undocumented. They are documented here for
    now, and in the future will be categorised more sensibly.





val is_whitespace : char -> bool





True if a character is PDF whitespace.









val is_not_whitespace : char -> bool





True if a character is not PDF whitespace.









val is_delimiter : char -> bool





True if a character is a PDF delimiter.









val page_reference_numbers : t -> int list





List, in order, the page reference numbers of a PDF's page tree.









val objnumbers : t -> int list





List the object numbers in a PDF.









val recurse_dict : (pdfobject -> pdfobject) ->
       (string * pdfobject) list -> pdfobject





Use the given function on each element of a PDF dictionary.









val recurse_array : (pdfobject -> pdfobject) -> pdfobject list -> pdfobject





Similarly for an Array. The function is applied to each element.









val changes : t -> (int, int) Stdlib.Hashtbl.t





Calculate the changes required to renumber a PDF's objects 1..n.









val renumber : (int, int) Stdlib.Hashtbl.t -> t -> t





Perform the given renumberings on a PDF.









val renumber_object_parsed : t -> (int, int) Stdlib.Hashtbl.t -> pdfobject -> pdfobject





Renumber an object given a change table.









val bigarray_of_stream : pdfobject -> Pdfio.bytes





Fetch a stream, if necessary, and return its contents (with no processing).









val objects_of_list : (int -> pdfobject) option ->
       (int * (objectdata Stdlib.ref * int)) list -> pdfobjects





Make a objects entry from a parser and a list of (number, object) pairs.









val objects_referenced : string list ->
       (string * pdfobject) list -> t -> pdfobject -> int list





Calling objects_referenced no_follow_entries no_follow_contains pdf
    pdfobject find the objects reachable from the given object. Dictionary
    keys in no_follow_entries are not explored. Dictionaries containing
    entries in no_follow_contains are not explored.









val generate_id : t -> string -> (unit -> float) -> pdfobject





Generate and ID for a PDF document given its prospective file name (and
    using the current date and time). If the file name is blank, the ID is
    still likely to be unique, being based on date and time only. If
    environment variable CAMLPDF_REPRODUCIBLE_IDS=true is set, the ID will instead
    be set to a standard value.









val catalog_of_pdf : t -> pdfobject





Return the document catalog.









val find_indirect : string -> pdfobject -> int option





Find the indirect reference given by the value associated with a key in a
dictionary.









val nametree_lookup : t -> pdfobject -> pdfobject -> pdfobject option





Calling nametree_lookup pdf k dict looks up the name in the document's
    name tree









val contents_of_nametree : t -> pdfobject -> (pdfobject * pdfobject) list





Return an ordered list of the key-value pairs in a given name tree.









val deep_copy : t -> t





Copy a PDF data structure so that nothing is shared with the original.









val change_id : t -> string -> unit





Change the /ID string in a PDF's trailer dicfionary
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Module Pdfafm





module Pdfafm: sig .. end





Parse Adobe Font Metrics files











val read : Pdfio.input ->
       (string * string) list * (int * int) list * (int * int * int) list *
       (string * int) list





Return the header lines (header item, contents), character metrics
(character, width) and kerning pairs (char1, char2, kerm), and (charname,
width) pairs from an AFM file. May raise Failure.
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Module Pdfafmdata





module Pdfafmdata: sig .. end





AFM Data for the standard 14 fonts











val courier_afm : unit -> string




val courier_oblique_afm : unit -> string




val courier_bold_afm : unit -> string




val courier_bold_oblique_afm : unit -> string




val times_roman_afm : unit -> string




val times_bold_afm : unit -> string




val times_italic_afm : unit -> string




val times_bold_italic_afm : unit -> string




val helvetica_afm : unit -> string




val helvetica_bold_afm : unit -> string




val helvetica_oblique_afm : unit -> string




val helvetica_bold_oblique_afm : unit -> string




val symbol_afm : unit -> string




val zapf_dingbats_afm : unit -> string





We pass unit because the AFM files are parsed upon demand and then memoised.
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Module Pdfannot





module Pdfannot: sig .. end





Annotations











type style = 



				
|				
NoStyle



				
|				
Solid



				
|				
Dashed



				
|				
Beveled



				
|				
Inset



				
|				
UnderlineStyle











Border styles










type border = {



				
  				
width : float;



				
  				
vradius : float;



				
  				
hradius : float;



				
  				
style : style;



				
  				
dasharray : int array;








}



Annotation borders.










type subtype = 



				
|				
Text



				
|				
Link



				
|				
FreeText



				
|				
Line



				
|				
Square



				
|				
Circle



				
|				
Polygon



				
|				
PolyLine



				
|				
Highlight



				
|				
Underline



				
|				
Squiggly



				
|				
StrikeOut



				
|				
Stamp



				
|				
Caret



				
|				
Ink



				
|				
Popup of t



				
|				
FileAttachment



				
|				
Sound



				
|				
Movie



				
|				
Widget



				
|				
Screen



				
|				
PrinterMark



				
|				
TrapNet



				
|				
Watermark



				
|				
ThreeDee



				
|				
Unknown











Annotation types










type t = {



				
  				
subtype : subtype;



				
  				
annot_contents : string option;



				
  				
subject : string option;



				
  				
rectangle : float * float * float * float;



				
  				
border : border;



				
  				
colour : (int * int * int) option;



				
  				
annotrest : Pdf.pdfobject;








}



Annotations.










val annotations_of_page : Pdf.t -> Pdfpage.t -> t list





Return the annotations on a page in a document.









val add_annotation : Pdf.t -> Pdfpage.t -> t -> Pdfpage.t





Add an annotation to a page in a document.









val make_border : ?vradius:float ->
       ?hradius:float ->
       ?style:style -> ?dasharray:int array -> float -> border





Make a border.









val make : ?content:string ->
       ?border:border ->
       ?rectangle:float * float * float * float ->
       ?colour:int * int * int -> ?subject:string -> subtype -> t





Make an annotation of a given subtype.









val transform_annotations : Pdf.t -> Pdftransform.transform_matrix -> Pdf.pdfobject -> unit
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Module Pdfcodec





module Pdfcodec: sig .. end





Encoding and Decoding PDF Streams










Currently supported:




				Decoders: ASCIIHexDecode, ASCII85Decode, FlateDecode,
LZWDecode, RunLengthDecode.



				Encoders: ASCIIHexDecode, ASCII85Decode, FlateDecode, RunLengthDecode.



				Predictors: PNG (all), TIFF (8-bit only).








Types




type encoding = 



				
|				
ASCIIHex



				
|				
ASCII85



				
|				
RunLength



				
|				
Flate











Supported encodings.










type predictor = 



				
|				
TIFF2



				
|				
PNGNone



				
|				
PNGSub



				
|				
PNGUp



				
|				
PNGAverage



				
|				
PNGPaeth



				
|				
PNGOptimum











Predictors.










exception Couldn'tDecodeStream of string






There was bad data.









exception DecodeNotSupported of string






CamlPDF doesn't support this encoding or its predictor.








Encoding




val encode_pdfstream : Pdf.t ->
       encoding ->
       ?predictor:predictor ->
       ?predictor_columns:int -> Pdf.pdfobject -> unit





Encode a PDF stream with an encoding. The only predictor supported is PNGUp.








Decoding




val decode_pdfstream : Pdf.t -> Pdf.pdfobject -> unit





Given a document and stream, decode. The pdf document is updated
with the decoded stream. May raise either of the exceptions above.









val decode_pdfstream_onestage : Pdf.t -> Pdf.pdfobject -> unit





Given a document and stream decode just one stage. May raise either of the
exceptions above.









val decode_pdfstream_until_unknown : Pdf.t -> Pdf.pdfobject -> unit





Given a document and stream decode until there's an unknown decoder. May
raise Couldn'tDecodeStream.









val decode_from_input : Pdfio.input -> Pdf.pdfobject -> Pdfio.bytes option





Given a Pdfio.input with pointer at the first byte and an inline image
stream dictionary, decode the first decoder and its predictor. Return the data,
or None if this decoder isn't supported but the data pointer has been left in
the right place. The exceptions above can both be raised, in the case of bad
data or a completely unknown encoding.








Low level functionality




val flate_level : int Stdlib.ref





Setting this changes globally the FlateDecode compression level. Default 6.









val encode_flate : Pdfio.bytes -> Pdfio.bytes





Encode data in FlateDecode.









val decode_flate : Pdfio.bytes -> Pdfio.bytes





Decode data in FlateDecode.









val debug : bool Stdlib.ref





Setting this boolean prints some debug information.
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Module Pdfcrypt





module Pdfcrypt: sig .. end





Decrypting PDF files










Note that encryption depends on fixed object and generation numbers: don't
change these (for example by calling Pdf.remove_unreferenced on the PDF)
before writing.





Encryption support is part of the Pdfwrite module, since files are encrypted when they're written.





val crypt_debug : bool Stdlib.ref





If this is set, various debug is produced on standard output. On startup, is set to false









type permission = 



				
|				
NoEdit



				
|				
NoPrint



				
|				
NoCopy



				
|				
NoAnnot



				
|				
NoForms



				
|				
NoExtract



				
|				
NoAssemble



				
|				
NoHqPrint











val decrypt_pdf : ?keyfromowner:string ->
       string -> Pdf.t -> Pdf.t option * permission list





Decrypt a PDF document, given the user password, returning the permissions
under which the document was encrypted.









val decrypt_pdf_owner : string -> Pdf.t -> Pdf.t option





Decrypt a PDF document, given the owner password.









val is_encrypted : Pdf.t -> bool





Is a PDF encrypted?









val recrypt_pdf : ?renumber:bool -> Pdf.t -> string -> Pdf.t





recrypt_pdf decrypted_and_modified re-encrypts a PDF document
which was decrypted using the user password and owner password from the
original encrypted file and the same permissions and encryption parameters.









val encrypt_pdf_40bit : string -> string -> permission list -> Pdf.t -> Pdf.t





Encrypt a PDF documnent, using 40 bit encryption, with given user and
owner passwords.









val encrypt_pdf_128bit : string -> string -> permission list -> Pdf.t -> Pdf.t





Ditto for 128 bit encryption









val encrypt_pdf_AES : bool -> string -> string -> permission list -> Pdf.t -> Pdf.t





Encrypt a file using the AESV2 Crypt filter









val encrypt_pdf_AES256 : bool -> string -> string -> permission list -> Pdf.t -> Pdf.t





Encrypt a file using the AESV3 Crypt filter









val encrypt_pdf_AES256ISO : bool -> string -> string -> permission list -> Pdf.t -> Pdf.t





Encrypt a file using the AESV4 (ISO) Crypt filter
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Module Pdfcryptprimitives





module Pdfcryptprimitives: sig .. end





Generic encryption primitives for ARC4, AES and the SHA family of digests











val crypt : int array -> Pdfio.bytes -> Pdfio.bytes





ARC4 encryption (40 bit and 128 bit) given a key and some data









val aes_decrypt_data : ?remove_padding:bool -> int -> int array -> Pdfio.bytes -> Pdfio.bytes





aes_decrypt_data nk key data decrypts AES data for the given key length,
key, and data. If remove_padding is true (which it is by default), padding
wil be removed from the output









val aes_decrypt_data_ecb : ?remove_padding:bool -> int -> int array -> Pdfio.bytes -> Pdfio.bytes





As aes_decrypt_data above, but in ECB instead of CBC mode









val aes_encrypt_data : ?firstblock:int array -> int -> int array -> Pdfio.bytes -> Pdfio.bytes





aes_encrypt_data nk key data encryptes with AES, given a key length, key
and data. The first block (by default a random one) can be overridden by
specifying firstblock, an array of length 16.









val aes_encrypt_data_ecb : int -> int array -> Pdfio.bytes -> Pdfio.bytes





As aes_encrypt_data, but in ECB instead of CBC mode









val sha256 : Pdfio.input -> string





SHA256 digest









val sha384 : Pdfio.input -> string





SHA344 digest









val sha512 : Pdfio.input -> string





SHA512 digest









type encryption = 



				
|				
ARC4 of int * int



				
|				
AESV2



				
|				
AESV3 of bool				(*				

true = iso, false = old algorithm








				*)











Types of encryption










val find_hash : encryption ->
       int32 -> int32 -> int array -> int -> int array





Given an object number, generation number, input key and key length in bits,
apply Algorithm 3.1 from the PDF Reference manual to obtain the hash to be used
by the encryption function.









val decrypt_stream_data : encryption ->
       bool ->
       string option ->
       int -> int -> int array -> int -> int -> Pdfio.bytes -> Pdfio.bytes





Calling decrypt_stream_data crypt_type encrypt file_encryption_key obj gen key
   keylength r data decrypts data.
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Module Pdfdate





module Pdfdate: sig .. end





Representing and Parsing PDF Dates











type t = {



				
  				
year : int;



				
  				
month : int;



				
  				
day : int;



				
  				
hour : int;



				
  				
minute : int;



				
  				
second : int;



				
  				
hour_offset : int;



				
  				
minute_offset : int;








}



The type of a date.










exception BadDate






Raised when date_of_string fails.









val date_of_string : string -> t





Build a date by parsing a PDF date string. Raises BadDate on failure.









val string_of_date : t -> string





Build a string from a date.
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Module Pdfdest





module Pdfdest: sig .. end





Destinations











type targetpage = 



				
|				
PageObject of int



				
|				
OtherDocPageNumber of int











The target of a destination is either a page object in the same PDF (given
by object number of page object), or a page number in an external file.










type t = 



				
|				
Action of Pdf.pdfobject



				
|				
NullDestination



				
|				
NamedDestinationElsewhere of string



				
|				
XYZ of targetpage * float option * float option * float option



				
|				
Fit of targetpage



				
|				
FitH of targetpage * float option



				
|				
FitV of targetpage * float option



				
|				
FitR of targetpage * float * float * float * float



				
|				
FitB of targetpage



				
|				
FitBH of targetpage * float option



				
|				
FitBV of targetpage * float option











Destinations (and actions)










val read_destination : Pdf.t -> Pdf.pdfobject -> t





Read a destination given a PDF and destionation object.









val pdfobject_of_destination : t -> Pdf.pdfobject





Write a destination to a Pdf.pdfobject.









val transform_destination : Pdftransform.transform_matrix -> t -> t





Transform a destination by a matrix
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Module Pdfe





module Pdfe: sig .. end





Errors











type logger = string -> unit 






The type of loggers. Subject to change.










val default : logger





Default error logger, writes the string to stderr and flushes.









val logger : logger Stdlib.ref





The current error logger, set to default upon startup.









val log : logger





Log a string.
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Module Pdfflate





module Pdfflate: sig .. end





Interface to miniz.c via Zlib-like functions





This is very slightly modified from Leroy's CamlZip.











exception Error of string * string






Raised on an error in either compression or decompression.









val compress : ?level:int ->
       ?header:bool -> (bytes -> int) -> (bytes -> int -> unit) -> unit





Compress data. The string -> int function is an input: given a buffer, it
writes some data to it, returning the number of bytes written. The string ->
int -> unit function is an output: giving a buffer and a number of compressed
bytes written. The optional argument level gives the zlib compression level
(the default is 6). The optional argument header will, if true, output a
zlib header (the default is true).









val uncompress : ?header:bool -> (bytes -> int) -> (bytes -> int -> unit) -> unit





Uncompress data. The input and output functions are as described for
compress. If header is true, a zlib header is expected (the default is
true).
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Module Pdffun





module Pdffun: sig .. end





Parsing and Evaluating PDF Functions.











type calculator = 



				
|				
If of calculator list



				
|				
IfElse of calculator list * calculator list



				
|				
Bool of bool



				
|				
Float of float



				
|				
Int of int32



				
|				
Abs



				
|				
Add



				
|				
Atan



				
|				
Ceiling



				
|				
Cos



				
|				
Cvi



				
|				
Cvr



				
|				
Div



				
|				
Exp



				
|				
Floor



				
|				
Idiv



				
|				
Ln



				
|				
Log



				
|				
Mod



				
|				
Mul



				
|				
Neg



				
|				
Round



				
|				
Sin



				
|				
Sqrt



				
|				
Sub



				
|				
Truncate



				
|				
And



				
|				
Bitshift



				
|				
Eq



				
|				
Ge



				
|				
Gt



				
|				
Le



				
|				
Lt



				
|				
Ne



				
|				
Not



				
|				
Or



				
|				
Xor



				
|				
Copy



				
|				
Exch



				
|				
Pop



				
|				
Dup



				
|				
Index



				
|				
Roll











type sampled = {



				
  				
size : int list;



				
  				
order : int;



				
  				
encode : float list;



				
  				
decode : float list;



				
  				
bps : int;



				
  				
samples : int32 array;








}



type interpolation = {



				
  				
c0 : float list;



				
  				
c1 : float list;



				
  				
n : float;








}



type stitching = {



				
  				
functions : t list;



				
  				
bounds : float list;



				
  				
stitch_encode : float list;








}



type pdf_fun_kind = 



				
|				
Interpolation of interpolation



				
|				
Stitching of stitching



				
|				
Sampled of sampled



				
|				
Calculator of calculator list











type t = {



				
  				
func : pdf_fun_kind;



				
  				
domain : float list;



				
  				
range : float list option;








}



The type of functions.










val parse_function : Pdf.t -> Pdf.pdfobject -> t





Parse a function given a document and function object.









exception BadFunctionEvaluation of string






Raised from eval_function (see below) in the case of inputs which don't
match the evaluation









val eval_function : t -> float list -> float list





Evaluate a function given a list of inputs.









val pdfobject_of_function : Pdf.t -> t -> Pdf.pdfobject





Flatten a function to its PDF representation









val print_function : t -> unit





Print a function to Standard Output. For debug only.
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Module Pdfgenlex





module Pdfgenlex: sig .. end





A very fast lexer for very basic tokens











type t = 



				
|				
LexNull



				
|				
LexBool of bool



				
|				
LexInt of int



				
|				
LexReal of float



				
|				
LexString of string



				
|				
LexName of string



				
|				
LexLeftSquare



				
|				
LexRightSquare



				
|				
LexLeftDict



				
|				
LexRightDict



				
|				
LexStream of Pdf.stream



				
|				
LexEndStream



				
|				
LexObj



				
|				
LexEndObj



				
|				
LexR



				
|				
LexComment



				
|				
StopLexing



				
|				
LexNone











To avoid too much storage allocation (and hence garbage collection), we use
the same data type for this very basic lexing module as for the main lexing in
Pdfread. Eventually, we may unify this with the parsing type too.










val string_of_token : t -> string





For debug only.









val string_of_tokens : t list -> string





For debug only.









val lex_single : Pdfio.input -> t





Lex a single token from a Pdfio.input.









val lex : Pdfio.input -> t list





Lex all the token in a Pdfio.input.









val lex_string : string -> t list





Lex all the tokens from a string.
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Module Pdfglyphlist





module Pdfglyphlist: sig .. end





Glyph Lists











val glyph_hashes : unit -> (string, int list) Stdlib.Hashtbl.t





The Adobe Glyph List, which maps character names to sequences of unicode
codepoints. The source list is parsed into a hash table when called.









val reverse_glyph_hashes : unit -> (int list, string) Stdlib.Hashtbl.t





The reverse of glyph_hashes. The glyph list is not necessarily a
one-to-one map, so this reversal is heuristic.









val name_to_pdf : (string * int) list





Convert a glyph name to a PDF encoding number









val name_to_pdf_hashes : (string, int) Stdlib.Hashtbl.t





Convert a glyph name to a PDF encoding number, hash table version









val reverse_name_to_pdf_hashes : (int, string) Stdlib.Hashtbl.t





Convert a PDF encoding number to glyph name, hash table version.









val name_to_win : (string * int) list





Convert a glyph name to a Windows encoding number









val name_to_standard : (string * int) list





Convert a glyph name to a Standard encoding number









val name_to_macroman : (string * int) list





Convert a glyph name to a MacRoman encoding number









val name_to_macexpert : (string * int) list





Convert a glyph name to a MacExpert encoding number









val name_to_symbol : (string * int) list





Convert a glyph name to a Symbol encoding number









val name_to_dingbats : (string * int) list





Convert a glyph name to a Dingbats encoding number
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Module Pdfimage





module Pdfimage: sig .. end





Extract Images











type pixel_layout = 



				
|				
BPP1



				
|				
BPP8



				
|				
BPP24



				
|				
BPP48











type t = 



				
|				
JPEG of Pdfio.bytes * float list option



				
|				
JPEG2000 of Pdfio.bytes * float list option



				
|				
JBIG2 of Pdfio.bytes * float list option



				
|				
Raw of int * int * pixel_layout * Pdfio.bytes











val get_image_24bpp : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> t





Given a pdf document, resources dictionary and a stream representing an
image, return a triple : width, height, and a stream of (width * height * 3)
bytes RGBRGB etc. In all instances, if JPEG or JPEG2000 or JBIG2 is the compression
 method, data is returned still encoded.









val get_image : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> t





Similarly, but if it's to be Raw, use the smallest pixel layout required to
represent the data. Not implemented yet.









val get_image_raw_24bpp : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> t





Get the uncompressed image contents in 24bpp, decoding JPEG, JPEG2000 and JBIG2 as
required. Not implemented yet.









val get_image_raw : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> t





Get the uncompressed image contents, decoding JPEG, JPEG2000 and JBIG2 as
required. Not implemented yet.









val get_image_unprocessed_pixel : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> (int -> int array) option





Return a function which, when given an x and y coordinate, returns the pixel
byte values prior to any decoding, i.e in the raw input image data before /Decode,
/Index lookups and so on. Returns array of components as bytes.









val colspace : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> Pdfspace.t





Given a PDF, an image and a /Resources dictionary, return the colourspace
of the image









val bpc : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject option





Given a PDF and an image, return any /BPC entry














./usr/share/doc/libcamlpdf-ocaml-dev/html/Pdfio.html



Previous
 Up
 Next


Module Pdfio





module Pdfio: sig .. end





Generic Input/Ouput from/to channels, strings, files etc.











type input = {



				
  				
pos_in : unit -> int;



				
  				
seek_in : int -> unit;



				
  				
input_char : unit -> char option;



				
  				
input_byte : unit -> int;



				
  				
in_channel_length : int;



				
  				
set_offset : int -> unit;



				
  				
caml_channel : Stdlib.in_channel option;



				
  				
source : string;








}



An input.





				Calling pos_in () will give the current position (i.e the index of the next byte to be read) in the range zero to the length of the channel minus one.



				seek_in x moves to a given position.



				input_char () returns None if end of input, or the next byte of the input as a character.



				input_byte () returns the next byte as an integer, or Pdfio.no_more in case of end of input. 



				in_channel_length is the length of the channel.



				set_offset shifts the channel so positions run from offset to channel_length + offset - 1 instead of 0 to channel_length - 1.



				caml_channel is the underlying OCaml channel (if any) of the input.



				source is a string used to inficate the original source of the data, for debugging purposes.














type output = {



				
  				
pos_out : unit -> int;



				
  				
seek_out : int -> unit;



				
  				
output_char : char -> unit;



				
  				
output_byte : int -> unit;



				
  				
output_string : string -> unit;



				
  				
out_caml_channel : Stdlib.out_channel option;



				
  				
out_channel_length : unit -> int;








}



An output.





				Calling pos_out () gives the position of the next byte to be written



				seek_out x moves to a a given position in the output



				output_char writes a given character as the next byte



				output_byte writes an integer between 0 and 255 as the next byte



				output_string writes a string as a sequence of bytes



				out_caml_channel holds the OCaml channel this output is based on, if any



				out_channel_length () gives the current length of the output channel














val no_more : int





A distinguished byte value indicating "no more input"









type caml_bytes = bytes 






An alias to OCaml built-in bytes type.










type bytes 






The type of fast to access but possibly very large arrays of bytes.









Building inputs




val input_of_channel : ?source:string -> Stdlib.in_channel -> input





Make an input from an OCaml input channel.









val input_of_bytes : ?source:string -> bytes -> input





Make an input from a bytes.









val input_of_string : ?source:string -> string -> input





Make an input from a string.








Building outputs




val output_of_channel : Stdlib.out_channel -> output





Make an output from an OCaml channel








Building an input-output



An input-output in this context is an output of a bytes, whose content can
be extracted to another bytes having been written. For example, one might use a
write bitstream (see below), and then extract the result into a bytes





val input_output_of_bytes : int -> output * bytes Stdlib.ref





Build an input-ouput, with an initial buffer size.









val extract_bytes_from_input_output : output -> bytes Stdlib.ref -> bytes





Extract the contents of an input-output in bytes








Compound operations on inputs




val nudge : input -> unit





Move forward one byte









val rewind : input -> unit





Move backward one byte









val peek_char : input -> char option





Look at the next character without advancing the pointer.









val peek_byte : input -> int





Look at the next byte without advancing the pointer. Returns
Pdfio.no_more for end of file.









val read_char_back : input -> char option





Read the previous character (if there is one), moving the pointer back one.









val read_line : input -> string





Read a line from an input in the manner of Stdlib.read_line.









val read_lines : input -> string list





Read all the lines in an input, in the manner of Stdlib.read_line.








Bytes 




val mkbytes : int -> bytes





Make bytes from a given size. Contents not initialized.









val bytes_size : bytes -> int





Size of bytes.









val fillbytes : int -> bytes -> unit





Fill bytes with a value









val print_bytes : bytes -> unit





Print bytes to standard output. Format undefined: for debug only.









val bget : bytes -> int -> int





Get the value at a position in a bytes









val bget_unsafe : bytes -> int -> int





Like bget, but with no range checking









val getinit : output -> bytes -> int -> int -> unit





getinit f s o l calls f on each s within o...l - 1









val bset : bytes -> int -> int -> unit





bset s n v sets the value n at position v in bytes









val bset_unsafe : bytes -> int -> int -> unit





Like bset but with no range checking









val setinit : input -> bytes -> int -> int -> unit





setinit i s o l sets s o...o + l - 1 from the input









val setinit_string : input -> caml_bytes -> int -> int -> unit





setinit_string i s o l sets s o...o + l - 1 from the input









val bytes_of_input : input -> int -> int -> bytes





bytes_of_input i o l gives a bytes with s o...o + l - 1 from the input









val string_of_input : input -> string





string_of_input i gives a string with the contents of i









val bytes_of_string : string -> bytes





Make bytes from a string.









val bytes_of_caml_bytes : caml_bytes -> bytes





Make bytes from ocaml bytes.









val bytes_of_list : int list -> bytes





Make bytes from a list of integers, each between 0 and 255.









val bytes_of_charlist : char list -> bytes





Make bytes from a character list.









val bytes_of_arraylist : int array list -> bytes





Make bytes from a list of integer arrays.









val bytes_of_int_array : int array -> bytes





Make bytes from an integer array









val int_array_of_bytes : bytes -> int array





An integer array of bytes from bytes









val int_array_of_string : string -> int array





Integer array from a string









val string_of_int_arrays : int array list -> string





A string from a list of integer arrays









val string_of_int_array : int array -> string





A string from a single int array









val bytes_selfmap : (int -> int) -> bytes -> unit





Map bytes onto itself using a function on each byte









val string_of_bytes : bytes -> string





Make a string from a bytes. Fails if array is longer than
String.max_length.









val charlist_of_bytes : bytes -> char list





Make a character list from a bytes









val copybytes : bytes -> bytes





Copy bytes.









val bytes_to_output_channel : Stdlib.out_channel -> bytes -> unit





Write a bytes to an output channel









val bytes_of_input_channel : Stdlib.in_channel -> bytes





Extract a bytes from an input or output.








Bit streams for reading




type bitstream = {



				
  				
input : input;



				
  				
mutable currbyte : int;



				
  				
mutable bit : int;



				
  				
mutable bitsread : int;








}



The type of most-significant-bit-first bitstreams over inputs.










val bitbytes_of_input : input -> bitstream





Make a bitstream from an input.









type bitstream_position 






The type of a position within a bitstream










val bitstream_pos : bitstream -> bitstream_position





Get the current position. It's abstract, so can't be manipulated, but it
can be used to return to a previous point









val bitstream_seek : bitstream -> bitstream_position -> unit





Seek to a position within a bitstream









val getbit : bitstream -> bool





Get a bit









val getbitint : bitstream -> int





Get a bit, but as an integer, 0 or 1.









val align : bitstream -> unit





Align the bitstream on a byte boundary









val getval_32 : bitstream -> int -> int32





Get up to 32 bits as a 32 bit value









val getval_31 : bitstream -> int -> int





Get up to 31 bits as a native integer








Bit streams for writing




type bitstream_write 






The type of most-significant-bit-first bitstreams for writing over outputs.










val make_write_bitstream : unit -> bitstream_write





Return a new write bistream.









val putbit : bitstream_write -> int -> unit





Put a single bit, 0 or 1.









val putval : bitstream_write -> int -> int32 -> unit





Put a multi-bit value (given as an int32) containing the given number of
useful bits into a bitstream









val align_write : bitstream_write -> unit





Byte-align.









val write_bitstream_append_aligned : bitstream_write -> bitstream_write -> bitstream_write





Append two write bitstreams, aligning at boundary









val bytes_of_write_bitstream : bitstream_write -> bytes





Build bytes from a write bitstream, padding the with zero-valued bits.








Debug 




val debug_next_n_chars : int -> input -> unit





Debug the next n chars to standard output and then rewind back
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Module Pdfjpeg





module Pdfjpeg: sig .. end





PDF JPEG support











val get_jpeg_data : Pdfio.input -> Pdfio.bytes





Return the JPEG data starting at the current position in the Pdfio.input,
leaving the input ready to read the first byte following the JPEG data.
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Module Pdfmarks





module Pdfmarks: sig .. end





Bookmarks











type t = {



				
  				
level : int;



				
  				
text : string;



				
  				
target : Pdfdest.t;



				
  				
isopen : bool;








}



The type of bookmarks.










val string_of_bookmark : t -> string





Debug string from a bookmark.









val read_bookmarks : ?preserve_actions:bool -> Pdf.t -> t list





Read the bookmarks from a document.









val remove_bookmarks : Pdf.t -> Pdf.t





Remove the bookmarks from a document.









val add_bookmarks : t list -> Pdf.t -> Pdf.t





Add bookmarks to a document, replacing any currently there.









val transform_bookmark : Pdftransform.transform_matrix -> t -> t





Transform a bookmark's destination
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Module Pdfmerge





module Pdfmerge: sig .. end





Merge PDF files











val merge_pdfs : bool -> bool -> string list -> Pdf.t list -> int list list -> Pdf.t





Merge PDF files. merge_pdfs retain_numbering remove_duplicate_fonts names
pdfs ranges will merge the given PDFs. if retain_numbering is true, page
labels are retained. If remove_duplicate_fonts is true, duplicate fonts are
detected and coalesced. names is a list of strings the same length as the list
of PDFs. Equal names imply equal PDFs (for efficiency). ranges is a list of
page ranges. A page range is a list of pages to select, in order. For example
[1] or [2; 2; 2; 5; 6; 7].









val remove_duplicate_fonts : Pdf.t -> unit





Remove duplicate fonts from a PDF. For example, if it was created by merging
several documents from the same source.
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Module Pdfocg





module Pdfocg: sig .. end





Optional Content Groups.











type ocgusage 






type ocg = {



				
  				
ocg_name : string;



				
  				
ocg_intent : string list;



				
  				
ocg_usage : ocgusage option;








}



type ocgstate = 



				
|				
OCG_ON



				
|				
OCG_OFF



				
|				
OCG_Unchanged











type ocglistmode = 



				
|				
OCG_AllPages



				
|				
OCG_VisiblePages











type ocgappdict 






type ocgconfig = {



				
  				
ocgconfig_name : string option;



				
  				
ocgconfig_creator : string option;



				
  				
ocgconfig_basestate : ocgstate;



				
  				
ocgconfig_on : int list option;



				
  				
ocgconfig_off : int list option;



				
  				
ocgconfig_intent : string list;



				
  				
ocgconfig_usage_application_dictionaries : ocgappdict list option;



				
  				
ocgconfig_order : int Pdfutil.tree option;



				
  				
ocgconfig_listmode : ocglistmode;



				
  				
ocgconfig_rbgroups : int list list;



				
  				
ocgconfig_locked : int list;








}



type ocgproperties = {



				
  				
ocgs : (int * ocg) list;



				
  				
ocg_default_config : ocgconfig;



				
  				
ocg_configs : ocgconfig list;








}



val read_ocg : Pdf.t -> ocgproperties option





Read optional content data.









val write_ocg : Pdf.t -> ocgproperties -> unit





Write optional content data.









val print_document_ocg : Pdf.t -> unit





Print information about the document's Optional Content Groups to Standard
    Output. For debug only.
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Module Pdfops





module Pdfops: sig .. end





Parsing PDF Graphics Streams











type t = 



				
|				
Op_w of float



				
|				
Op_J of int



				
|				
Op_j of int



				
|				
Op_M of float



				
|				
Op_d of float list * float



				
|				
Op_ri of string



				
|				
Op_i of int



				
|				
Op_gs of string



				
|				
Op_q



				
|				
Op_Q



				
|				
Op_cm of Pdftransform.transform_matrix



				
|				
Op_m of float * float



				
|				
Op_l of float * float



				
|				
Op_c of float * float * float * float * float * float



				
|				
Op_v of float * float * float * float



				
|				
Op_y of float * float * float * float



				
|				
Op_h



				
|				
Op_re of float * float * float * float



				
|				
Op_S



				
|				
Op_s



				
|				
Op_f



				
|				
Op_F



				
|				
Op_f'



				
|				
Op_B



				
|				
Op_B'



				
|				
Op_b



				
|				
Op_b'



				
|				
Op_n



				
|				
Op_W



				
|				
Op_W'



				
|				
Op_BT



				
|				
Op_ET



				
|				
Op_Tc of float



				
|				
Op_Tw of float



				
|				
Op_Tz of float



				
|				
Op_TL of float



				
|				
Op_Tf of string * float



				
|				
Op_Tr of int



				
|				
Op_Ts of float



				
|				
Op_Td of float * float



				
|				
Op_TD of float * float



				
|				
Op_Tm of Pdftransform.transform_matrix



				
|				
Op_T'



				
|				
Op_Tj of string



				
|				
Op_TJ of Pdf.pdfobject



				
|				
Op_' of string



				
|				
Op_'' of float * float * string



				
|				
Op_d0 of float * float



				
|				
Op_d1 of float * float * float * float * float * float



				
|				
Op_CS of string



				
|				
Op_cs of string



				
|				
Op_SC of float list



				
|				
Op_sc of float list



				
|				
Op_SCN of float list



				
|				
Op_scn of float list



				
|				
Op_SCNName of string * float list



				
|				
Op_scnName of string * float list



				
|				
Op_G of float



				
|				
Op_g of float



				
|				
Op_RG of float * float * float



				
|				
Op_rg of float * float * float



				
|				
Op_K of float * float * float * float



				
|				
Op_k of float * float * float * float



				
|				
Op_sh of string



				
|				
InlineImage of (Pdf.pdfobject * Pdfio.bytes)



				
|				
Op_Do of string



				
|				
Op_MP of string



				
|				
Op_DP of string * Pdf.pdfobject



				
|				
Op_BMC of string



				
|				
Op_BDC of string * Pdf.pdfobject



				
|				
Op_EMC



				
|				
Op_BX



				
|				
Op_EX



				
|				
Op_Unknown of string











A flat representation of the PDF graphics stream operators. Where the operator
contains the asterisk character (not allowable in OCaml syntax), a prime is
substituted.










val parse_single_stream : Pdf.t -> Pdf.pdfobject -> Pdfio.bytes -> t list





Parse a single byte streams to an operator list given a document and resource
dictionary.









val parse_stream : Pdf.t -> Pdf.pdfobject -> Pdfio.bytes list -> t list





Parse a list of byte streams to an operator list given a document and resource
dictionary.









val concat_bytess : Pdfio.bytes list -> Pdfio.bytes





Concatenate a list bytes, padding with whitespace between.









val parse_operators : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject list -> t list





Given a pdf document, resource dictionary and list of streams representing
the graphics content (PDF allows a single page's graphics content to be split
over several streams), return a list of operators. Raises PDFError on bad
content.









val stream_of_ops : t list -> Pdf.pdfobject





Flatten a list of operators to an uncompressed PDF stream.









val string_of_op : t -> string





Make a string of a single operator (for debug purposes).









val string_of_ops : t list -> string





Same as string_of_op, but of several operators (for debug purposes).









val components : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> int





Given a pdf, a resources dictionary and a colourspace dictionary, give the
number of bytes per pixel in the stored image data.









val debug : bool Stdlib.ref





When this reference is set, some debug information is printed to Standard Output.
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Module Pdfpage





module Pdfpage: sig .. end





Page-level functionality










Page rotations




type rotation = 



				
|				
Rotate0



				
|				
Rotate90



				
|				
Rotate180



				
|				
Rotate270











The type of the four rotations of pages. This defines how a viewing
application (e.g Acrobat) displays the page.










val int_of_rotation : rotation -> int





Utility function to convert from rotation to integers.









val rotation_of_int : int -> rotation





The reverse. raises Pdf.PDFError if its input modulo 360 is not 0, 90, 180
or 270.








Pages




type t = {



				
  				
content : Pdf.pdfobject list;



				
  				
mediabox : Pdf.pdfobject;



				
  				
resources : Pdf.pdfobject;



				
  				
rotate : rotation;



				
  				
rest : Pdf.pdfobject;








}



A type representing a page. content is the list of objects containing the
graphical content stream (see the Pdfpages module), mediabox the page size,
resources the page's resource dictionary, rotate its rotation and rest any
other entries to reside in the page dictionary.










val blankpage : Pdfpaper.t -> t





Create a page with empty content, media box from the given paper size, empty
resources, zero rotation and no extra dictionary entries.









val custompage : Pdf.pdfobject -> t





The same, but given a page size rectangle.









val pages_of_pagetree : Pdf.t -> t list





Extract the page tree from a PDF document and parse it to a list of page
objects. Owing to the rest entry in the page type, no information is lost.









val add_pagetree : t list -> Pdf.t -> Pdf.t * int





Build a page tree from a list of pages and install it in the given PDF
document. The resultant document and the number of the new page root object are
returned. If the document already contains a page root, it is overwritten but is
not garbage collected.









val add_root : int -> (string * Pdf.pdfobject) list -> Pdf.t -> Pdf.t





Given the page root number (for instance that returned by add_pagetree),
any specific extra dictionary entries and a PDF document, build a document root.
Returns the new document. If a root exists, it is overwritten but is not garbage
collected.









val endpage : Pdf.t -> int





Number of pages in a document, faster than reading the pages and counting.









val page_object_number : Pdf.t -> int -> int option





Find a page indirect from the page tree of a document, given a page number.








Compound operations




val renumber_pages : Pdf.t -> t list -> t list





Rename the resources within a number of page resource dictionaries and
contents, so as to allow them to be merged without name clashes.









val change_pages : ?matrices:(int * Pdftransform.transform_matrix) list ->
       ?changes:(int * int) list -> bool -> Pdf.t -> t list -> Pdf.t





Change the pages in a document for some new ones. If the boolean is true
and the number of pages in the old and new documents are equal (or ~changes, a
list of (from, to) page nummber changes, is provided), references to the old
pages from outside the page tree (for instance in destinations or bookmarks)
are renumbered. This ensures bookmarks are preserved correctly. A list of (page
number, matrix) pairs may also be supplied if the boolean is true and the
number of old and new pages are equal. This allows transformed pages (e.g
scaled) to have their bookmark destionations pointed at correctly.









val pdf_of_pages : ?retain_numbering:bool -> Pdf.t -> int list -> Pdf.t





Return a pdf with a subset of pages, but nothing else changed - exactly the
same page object numbers, so bookmarks etc still work. Also sorts out bookmarks
so only those in the range are kept.








Miscellaneous




val rectangle_of_paper : Pdfpaper.t -> Pdf.pdfobject





Make a PDF rectangle from a Paper.papersize.









val shortest_unused_prefix : Pdf.t -> string





Find the shortest lower-case alphabetic string which is not a prefix of any
    name in /Resources. This prefix can be added to the other PDF's names, and
    will never clash with any of these.









val add_prefix : Pdf.t -> string -> unit





For every page in the PDF, add the prefix to any name in /Resources and add
    the prefix to any name used in any content streams.









val protect : Pdfops.t list -> Pdfops.t list





Calling protect pdf add stack operators to a pre-ISO
    content stream to ensure it is composeable.









val prepend_operators : Pdf.t -> Pdfops.t list -> ?fast:bool -> t -> t





Add operators to the beginning of a page. If fast is set (default false),
    don't check for mismatched stack operators.









val postpend_operators : Pdf.t -> Pdfops.t list -> ?fast:bool -> t -> t





Add operators to the end of a page. If fast is set (default false),
    don't check for mismatched stack operators.









val pagenumber_of_target : ?fastrefnums:(int, int) Stdlib.Hashtbl.t -> Pdf.t -> Pdfdest.t -> int





Return a page number given a destination. Supply fastrefnums from a
    previous call to Pdf.page_reference_numbers to speed things up.









val target_of_pagenumber : Pdf.t -> int -> Pdfdest.t





Build a basic Fit destintation from a page number of a PDF.









val minimum_valid_pdf : unit -> Pdf.t





Generate a PDF file with a single A4 page. Unlike Pdf.empty it is a fully
    valid PDF.
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Module Pdfpagelabels





module Pdfpagelabels: sig .. end





Page Labels











type labelstyle = 



				
|				
DecimalArabic



				
|				
UppercaseRoman



				
|				
LowercaseRoman



				
|				
UppercaseLetters



				
|				
LowercaseLetters



				
|				
NoLabelPrefixOnly











The type for page labels. The page labels of a document, if well-formed,
are a list of ts where the startpage values are in increasing numerical
order. The numerical page number for the page range is startvalue. The
default labelstyle is DecimalArabic. The default labelprefix is the empty
string.





For example, a document might have five pages of introduction with roman
numerals, followed by the rest of the pages in decimal arabic, numbered from
one:







For more details, see ISO 32000 12.4.2, but note that in our implementation,
pages are 1-based not 0-based, just like PDF page numbers.










type t = {



				
  				
labelstyle : labelstyle;



				
  				
labelprefix : string option;



				
  				
startpage : int;



				
  				
startvalue : int;








}



val string_of_pagelabel : t -> string





Debug string of page label









val read : Pdf.t -> t list





Read the page labels from a document









val complete : t list -> t list





Return a list where every page has a label - pages which don't are given
arabic page numbers









val pagelabel_of_pagenumber : int -> t list -> t





Single label representing a given page. Raises Not_found if no label.









val pagelabeltext_of_pagenumber : int -> t list -> string





Return the text for a page label. Raises Not_found if no label.









val add_label : int -> t list -> t -> int -> t list





Add a range starting at pagelabel.startpage, ending at the integer page
given. The first integer argument is the number of pages in the PDF.









val coalesce : t list -> t list





Optimise page labels, removing any which are not required.









val merge_pagelabels : Pdf.t list -> int list list -> t list





Merge some page labels for some PDFs and page ranges.









val write : Pdf.t -> t list -> unit





Write page labels to a document, replacing any there. Any existing page
    labels are removed.









val remove : Pdf.t -> unit





Remove all page labels. Equivalent to an empty list given to write.
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Module Pdfpaper





module Pdfpaper: sig .. end





Media Sizes











type t 






A paper size consists of its unit, width and height.










val make : Pdfunits.t -> float -> float -> t





Make a paper size given its unit, width and height.









val unit : t -> Pdfunits.t





Project the unit from a paper size









val width : t -> float





Project the width from a paper size.









val height : t -> float





Project the height from a paper size.









val landscape : t -> t





Flip a paper size between landscape and portrait, swapping its dimensions.









val a0 : t




val a1 : t




val a2 : t




val a3 : t




val a4 : t




val a5 : t




val a6 : t




val a7 : t




val a8 : t




val a9 : t




val a10 : t





ISO A series paper sizes, portrait.









val usletter : t




val uslegal : t





United States paper sizes. portrait.
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Module Pdfread





module Pdfread: sig .. end





Reading PDF Files











val pdf_of_input : ?revision:int -> string option -> string option -> Pdfio.input -> Pdf.t





Read a PDF from a Pdfio.input, with an optional user password which, if
absent, is assumed to be the empty string, and optional owner password.









val pdf_of_input_lazy : ?revision:int -> string option -> string option -> Pdfio.input -> Pdf.t





Same as pdf_of_input, but delay loading of streams and parsing of objects
(they will be loaded and parsed when needed). Useful if we only intend to do
something simple, like read metadata.









val pdf_of_channel : ?revision:int ->
       ?source:string ->
       string option -> string option -> Stdlib.in_channel -> Pdf.t





Same as pdf_of_input, but from an OCaml channel.









val pdf_of_channel_lazy : ?revision:int ->
       ?source:string ->
       string option -> string option -> Stdlib.in_channel -> Pdf.t





As pdf_of_channel, but delay loading of streams and parsing of objects like pdf_of_input_lazy.









val pdf_of_file : ?revision:int -> string option -> string option -> string -> Pdf.t





Read a PDF from the given filename with optional user and owner passwords.








Configuration and debugging




val read_debug : bool Stdlib.ref





If set, some debug output is produced.









val error_on_malformed : bool Stdlib.ref





If set, a malformed PDF will cause an error, not an attempt to read using
    the malformed PDF reader.









val debug_always_treat_malformed : bool Stdlib.ref





If set, we always use the malformed PDF reader. For debug.








Low level functions




val revisions : Pdfio.input -> int





Read the number of revisions of the document, by performing a dummy read. For
example, if this function returns 3, then appropriate values to pass to
?revision in a subsequent call to pdf_of_input are 1, 2, and 3.









val what_encryption : Pdf.t -> Pdfwrite.encryption_method option





Return encryption method in use









val permissions : Pdf.t -> Pdfcrypt.permission list





Return list of permissions









val is_linearized : Pdfio.input -> bool





Given a filename, see if the file is linearized.









val read_header : Pdfio.input -> int * int





Read a PDF header









val getuntil_white_or_delimiter : Pdfio.input -> char list




val getuntil_white_or_delimiter_string : Pdfio.input -> string




val getuntil : bool -> (char -> bool) -> Pdfio.input -> char list





Read characters until a predicate is true. If the boolean is set, end of
    input is considered a delimiter.









val ignoreuntil : bool -> (char -> bool) -> Pdfio.input -> unit





Throw away characters until a predicate is true. If the boolean is set, end
    of input is considered a delimiter.









val dropwhite : Pdfio.input -> unit





Drop whitespace characters from an input.









val lex_name : Pdfio.input -> Pdfgenlex.t





Lex a name, assuming there is one to lex.









val lex_number : Pdfio.input -> Pdfgenlex.t





Lex a number, assuming there is one to lex.









val lex_string : Pdfio.input -> Pdfgenlex.t





Lex a string, assuming there is one to lex.









val lex_hexstring : Pdfio.input -> Pdfgenlex.t





Lex a hexadecimal string, assuming there is one to lex.









val lex_comment : Pdfio.input -> Pdfgenlex.t





Lex a comment, assuming there is one to lex.









val lex_dictionary : Pdfio.input -> Pdfgenlex.t list





Lex a dictinonary, assuming there is one to lex.









val lex_stream_data : Pdfio.input -> int -> bool -> Pdfgenlex.t





Lex stream data of the given length. If the boolean is true, then actually
    read the data. If not, merely record the intention to.









val parse : ?failure_is_ok:bool -> Pdfgenlex.t list -> int * Pdf.pdfobject





Parse a PDF object. If failure_is_ok is set, a null object with high
    object number is returned, instead of an exception being raised.









val parse_single_object : string -> Pdf.pdfobject





Parse a single object.









val string_of_lexeme : Pdfgenlex.t -> string





String representation of a lexeme









val print_lexeme : Pdfgenlex.t -> unit





Print a lexeme to Standard Output with a space after it, for debug.
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Module Pdfspace





module Pdfspace: sig .. end





Colour Spaces











type point = float * float * float 






A Tristimulus Point










type iccbased = {



				
  				
icc_n : int;



				
  				
icc_alternate : t;



				
  				
icc_range : float array;



				
  				
icc_metadata : Pdf.pdfobject option;



				
  				
icc_stream : Pdf.pdfobject;








}



ICC Based Colour Spaces










type t = 



				
|				
DeviceGray



				
|				
DeviceRGB



				
|				
DeviceCMYK



				
|				
CalGray of point * point * float



				
|				
CalRGB of point * point * float array * float array



				
|				
Lab of point * point * float array



				
|				
ICCBased of iccbased



				
|				
Indexed of t * (int, int list) Stdlib.Hashtbl.t



				
|				
Pattern



				
|				
PatternWithBaseColourspace of t



				
|				
Separation of string * t * Pdffun.t



				
|				
DeviceN of string array * t * Pdffun.t * Pdf.pdfobject











Colour spaces










val string_of_colourspace : t -> string





Produce a debug string









val name_of_colourspace : t -> string option





Read the name of a colour, if it has one.









val read_colourspace : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> t





Read a colourspace from a PDF given a document, page resources dictionary and the colourspace object









val write_colourspace : Pdf.t -> t -> Pdf.pdfobject





Write a colourspace to a PDF, returning it.
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Module Pdfstandard14





module Pdfstandard14: sig .. end





Standard PDF Fonts











val textwidth : bool -> Pdftext.encoding -> Pdftext.standard_font -> string -> int





Calculate the width, in millipoints, of a string in the given font, taking
into account kerning if the first argument is true.









val baseline_adjustment : Pdftext.standard_font -> int





The appropriate amount to subtract from the y-coordinate of a 1pt text line
to place it vertically centered around the y coordinate, rather than with the
baseline at that y coordinate.









val afm_data : Pdftext.standard_font ->
       (string, string) Stdlib.Hashtbl.t * (int, int) Stdlib.Hashtbl.t *
       (int * int, int) Stdlib.Hashtbl.t * (string, int) Stdlib.Hashtbl.t





The data extracted from the font AFM. This is a 4-tuple, consisting of a
table of header pairs, a table of (character number, width) pairs, a table
of (first, second, kern) triples representing the kerning table and a table
of (character name, width) pairs.  The last table is useful for characters which
are identified with a custom encoding and which might not be assigned a number
in the standard encoding.









val stemv_of_standard_font : Pdftext.standard_font -> int





Return a suitable StemV value for a standard font









val flags_of_standard_font : Pdftext.standard_font -> int





Return a suitable flags value for a standard font
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Module Pdftext





module Pdftext: sig .. end





Parsing fonts and extracting text from content streams and PDF strings










Data Types 




type type3_glpyhs = {



				
  				
fontbbox : float * float * float * float;



				
  				
fontmatrix : Pdftransform.transform_matrix;



				
  				
charprocs : (string * Pdf.pdfobject) list;



				
  				
type3_resources : Pdf.pdfobject;








}



type simple_fonttype = 



				
|				
Type1



				
|				
MMType1



				
|				
Type3 of type3_glpyhs



				
|				
Truetype











type fontfile = 



				
|				
FontFile of int



				
|				
FontFile2 of int



				
|				
FontFile3 of int











type fontdescriptor = {



				
  				
ascent : float;



				
  				
descent : float;



				
  				
avgwidth : float;



				
  				
maxwidth : float;



				
  				
flags : int;



				
  				
fontbbox : float * float * float * float;



				
  				
italicangle : float;



				
  				
capheight : float;



				
  				
xheight : float;



				
  				
stemv : float;



				
  				
fontfile : fontfile option;



				
  				
charset : string list option;



				
  				
tounicode : (int, string) Stdlib.Hashtbl.t option;








}



type differences = (string * int) list 






type encoding = 



				
|				
ImplicitInFontFile



				
|				
StandardEncoding



				
|				
MacRomanEncoding



				
|				
WinAnsiEncoding



				
|				
MacExpertEncoding



				
|				
CustomEncoding of encoding * differences



				
|				
FillUndefinedWithStandard of encoding











type fontmetrics = float array 






type simple_font = {



				
  				
fonttype : simple_fonttype;



				
  				
basefont : string;



				
  				
firstchar : int;



				
  				
lastchar : int;



				
  				
widths : int array;



				
  				
fontdescriptor : fontdescriptor option;



				
  				
fontmetrics : fontmetrics option;



				
  				
encoding : encoding;








}



type standard_font = 



				
|				
TimesRoman



				
|				
TimesBold



				
|				
TimesItalic



				
|				
TimesBoldItalic



				
|				
Helvetica



				
|				
HelveticaBold



				
|				
HelveticaOblique



				
|				
HelveticaBoldOblique



				
|				
Courier



				
|				
CourierBold



				
|				
CourierOblique



				
|				
CourierBoldOblique



				
|				
Symbol



				
|				
ZapfDingbats











type cid_system_info = {



				
  				
registry : string;



				
  				
ordering : string;



				
  				
supplement : int;








}



type composite_CIDfont = {



				
  				
cid_system_info : cid_system_info;



				
  				
cid_basefont : string;



				
  				
cid_fontdescriptor : fontdescriptor;



				
  				
cid_widths : (int * float) list;



				
  				
cid_default_width : int;








}



type cmap_encoding = 



				
|				
Predefined of string



				
|				
CMap of int











type font = 



				
|				
StandardFont of standard_font * encoding



				
|				
SimpleFont of simple_font



				
|				
CIDKeyedFont of string * composite_CIDfont * cmap_encoding










String representations of fonts 




val string_of_standard_font : standard_font -> string





Returns a string such as "Times-Bold" for Pdftext.TimesBold etc.









val standard_font_of_name : string -> standard_font option





Parses a string such as "/Times-Bold" or "/TimesNewRoman,Bold" to Pdftext.TimesRomanBold etc.









val string_of_font : font -> string





A debug string for the whole font datatype.








Reading a Font




val read_font : Pdf.t -> Pdf.pdfobject -> font





Read a font from a given document and object








Writing a Font




val write_font : ?objnum:int -> Pdf.t -> font -> int





Write a font to a given document, returning the object number for the main
font dictionary








Utility functions




val is_unicode : string -> bool





Is a PDF string UTF16be (i.e does it have a byte order marker at the beginning)?









val is_identity_h : font -> bool





Is a font Identity H?









val codepoints_of_utf8 : string -> int list





A list of unicode codepoints for a UTF8 string









val utf8_of_codepoints : int list -> string





A UTF8 string for a list of unicode codepoints









val codepoints_of_utf16be : string -> int list





A list of unicode codepoints for a UTF16BE string









val utf16be_of_codepoints : int list -> string





A UTF16BE string for a list of unicode codepoints (with BOM)








Text from strings outside page content




val utf8_of_pdfdocstring : string -> string





Take a pdf string (which will be either pdfdocencoding or UTF16BE) and
return a string representing the same unicode codepoints in UTF8









val pdfdocstring_of_utf8 : string -> string





Take a UTF8 string and convert to pdfdocencoding (if no unicode-only
characters are used) or UTF16BE (if they are))









val pdfdocstring_of_codepoints : int list -> string





Build a pdf string in pdfdocencoding (if no unicode-only characters are
used) or UTF16BE (if they are)









val codepoints_of_pdfdocstring : string -> int list





Produce a list of unicode codepoints from a pdfdocencoding or UTF16BE pdf
document string









val simplify_utf16be : string -> string





Remake a UTF16BE string into a PDFDocEncoding string if all characters are
    in PDFDocEncoding








Text from strings inside page content




type text_extractor 






The type of text extractors.










val text_extractor_of_font : Pdf.t -> Pdf.pdfobject -> text_extractor





Build a text extractor from a document and font object









val text_extractor_of_font_real : font -> text_extractor





Build a text extractor from a document and a font









val codepoints_of_text : text_extractor -> string -> int list





Return a list of unicode points from a given extractor and string (for
example from a Pdfpages.Op_Tj or Op_TJ operator).









val glyphnames_of_text : text_extractor -> string -> string list





Return a list of glyph names from a given extractor and string








Building text for strings inside page content




val charcode_extractor_of_font : ?debug:bool -> Pdf.t -> Pdf.pdfobject -> int -> int option





Return the character code for a given unicode codepoint, if it exists in
the encoding and font object. If debug is set (default false) missing
characters are reported to stderr.









val charcode_extractor_of_font_real : ?debug:bool -> font -> int -> int option





Return the character code for a given unicode codepoint, if it exists in
the encoding and font. If debug is set (default false) missing characters are
reported to stderr.









val table_of_encoding : encoding -> (int, string) Stdlib.Hashtbl.t





Table of all the entries in an encoding.









val reverse_table_of_encoding : encoding -> (string, int) Stdlib.Hashtbl.t





Reverse table of all the entries in an encoding.
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Module Pdftransform





module Pdftransform: sig .. end





Affine Transformations in Two Dimensions










Types




type transform_op = 



				
|				
Scale of (float * float) * float * float



				
|				
Rotate of (float * float) * float



				
|				
Translate of float * float



				
|				
ShearX of (float * float) * float



				
|				
ShearY of (float * float) * float











A single transformation operation.










type transform = transform_op list 






A list of transformations, the first at the end of the list (thus, to append
 another transformation, just cons to the beginning.)










type transform_matrix = {



				
  				
a : float;



				
  				
b : float;



				
  				
c : float;



				
  				
d : float;



				
  				
e : float;



				
  				
f : float;








}



A transformation matrix (first row a c e, second row b d f, third row 0 0 1)










val i : transform





The identity transform









val string_of_transform : transform -> string





Make a string of a transform for debug purposes.








Making transformation matrices




val i_matrix : transform_matrix





The identity matrix









val string_of_matrix : transform_matrix -> string





String of a transformation matrix.









val mktranslate : float -> float -> transform_matrix





Make a transformation matrix from x and y translation.









val mkscale : float * float -> float -> float -> transform_matrix





Make a transformation matrix from an x and y scale and a point to scale about.









val mkrotate : float * float -> float -> transform_matrix





Make a rotation matrix to rotate by a number of radians around a point.









val mkshearx : float * float -> float -> transform_matrix





Matrix to shear in x by a given factor about a point.









val mksheary : float * float -> float -> transform_matrix





Matrix to shear in y by a given factor about a point.








Composing and manipulating transforms




val compose : transform_op -> transform -> transform





compose t ts adds operation t to the transform ts.









val append : transform -> transform -> transform





append a b is a transform with the same effect as performing b then a









val matrix_compose : transform_matrix ->
       transform_matrix -> transform_matrix





compose a b produces a matrix equivalent to performing b then a.









val matrix_of_op : transform_op -> transform_matrix





Make a matrix from a single transformation operation









val matrix_of_transform : transform -> transform_matrix





Make a matrix from a transform








Inverting transforms




exception NonInvertable






Exception raised if a matrix is non-invertable









val matrix_invert : transform_matrix -> transform_matrix





Matrix inversion. May raise NonInvertable









val transform : transform -> float * float -> float * float





Transform a coordinate by a given transform.









val transform_matrix : transform_matrix -> float * float -> float * float





Transform a coordinate by a given transformation matrix.








Decomposing and recomposing matrices




val decompose : transform_matrix ->
       float * float * float * float * float * float





Decompose a transformation matrix to scale, aspect, rotation, shear,
translation in x, translation in y. Always succeeds, but results are not
guaranteed to mean anything.









val recompose : float ->
       float -> float -> float -> float -> float -> transform_matrix





Recompose from the above information. It is not guaranteed that recompose
(decompose t) = t
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Module Pdfunits





module Pdfunits: sig .. end





Units and Unit Conversion











type t = 



				
|				
PdfPoint



				
|				
Inch



				
|				
Centimetre



				
|				
Millimetre











The type of units










val points : float -> t -> float





Convert a measurement to points









val inches : float -> t -> float





Convert a measurement to inches









val centimetres : float -> t -> float





Convert a measurement to centimetres









val millimetres : float -> t -> float





Convert a measurement to millimetres
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Module Pdfutil





module Pdfutil: sig .. end





General functions





Typically one will open Pdfutil.










Debug Printing




val flprint : string -> unit





Print a string to standard output and flush.









val fleprint : string -> unit





Print a string to standard error and flush.









val print_floats : float list -> unit





Print a list of floating point numbers separated by spaces.









val print_ints : int list -> unit





Print a list of integers separated by spaces









val print_int32s : int32 list -> unit





Print a list of int32s separated by spaces








Strings




val firstchar : string -> char option





Return the first character of a string, should it have one. Otherwise return
None.









val lastchar : string -> char option





Return the first character of a string, should it have one. Otherwise return
None.









val explode : string -> char list





List of characters representing a string.









val implode : char list -> string





String representing a list of characters. Fails if list is longer than
Sys.max_string_length.









val string_of_char : char -> string





Make a string from a character.









val string_replace_all : string -> string -> string -> string





Calling string_replace_all x x' s replaces all instances of x with x'
in s, returning a new string.









val string_replace_all_lazy : string -> (unit -> string) -> string -> string





The same, but provide a function for the replacement string









val starts_with : string -> string -> bool





The standard OCaml starts_with function, for versions of OCaml too old to have it.








Lists




val hd : 'a list -> 'a




val tl : 'a list -> 'a list




val rev : 'a list -> 'a list




val iter : ('a -> unit) -> 'a list -> unit




val iter2 : ('a -> 'b -> unit) -> 'a list -> 'b list -> unit




val iter3 : ('a -> 'b -> 'c -> unit) -> 'a list -> 'b list -> 'c list -> unit




val append : 'a list -> 'a list -> 'a list




val (@) : 'a list -> 'a list -> 'a list




val flatten : 'a list list -> 'a list




val rev_map : ('a -> 'b) -> 'a list -> 'b list




val map : ('a -> 'b) -> 'a list -> 'b list




val map2 : ('a -> 'b -> 'c) -> 'a list -> 'b list -> 'c list




val split : ('a * 'b) list -> 'a list * 'b list




val split3 : ('a * 'b * 'c) list -> 'a list * 'b list * 'c list




val split5 : ('a * 'b * 'c * 'd * 'e) list ->
       'a list * 'b list * 'c list * 'd list * 'e list




val split6 : ('a * 'b * 'c * 'd * 'e * 'f) list ->
       'a list * 'b list * 'c list * 'd list * 'e list * 'f list




val split8 : ('a * 'b * 'c * 'd * 'e * 'f * 'g * 'h) list ->
       'a list * 'b list * 'c list * 'd list * 'e list * 'f list * 'g list * 'h list




val combine : 'a list -> 'b list -> ('a * 'b) list




val combine3 : 'a list -> 'b list -> 'c list -> ('a * 'b * 'c) list




val fold_left : ('a -> 'b -> 'a) -> 'a -> 'b list -> 'a




val fold_right : ('a -> 'b -> 'b) -> 'a list -> 'b -> 'b




val length : 'a list -> int




val sort : ('a -> 'a -> int) -> 'a list -> 'a list





Tail-recursive versions of list functions (and some simple variations). See
Stdlib for documentation.









val sum : int list -> int





Sum of a list of integers.









val fsum : float list -> float





Sum of a list of floats.









val cumulative_sum : int -> int list -> int list





Cumulative sum of a list given an initial value. For example, cumulative_sum 1 [2; 3; 4] is [3; 6; 10]









val lcount : ('a -> bool) -> 'a list -> int





Count the number of elements in a list for which predicate is true.









val losenones : 'a option list -> 'a list





Return just the non-None elements of an 'a option list









val option_map : ('a -> 'b option) -> 'a list -> 'b list





Map with a function returning an option, dropping all None results and
extracting all Some ones.









val option_map2 : ('a -> 'b -> 'c option) -> 'a list -> 'b list -> 'c list





Like option_map but with a two-argument function and two (equal-length)
input lists. Uses List.rev_map2 internally and may raise the same exception.









val mem : 'a -> 'a list -> bool





Synonym for List.mem.









val position : 'a -> 'a list -> int option





Position of an element in a list, or None if not found









val position_1 : 'a -> 'a list -> int option





Position (1-based) in a list, or None if not found









val rev_map3 : ('a -> 'b -> 'c -> 'd) -> 'a list -> 'b list -> 'c list -> 'd list





Similar to rev_map, but 3 arguments.









val map3 : ('a -> 'b -> 'c -> 'd) -> 'a list -> 'b list -> 'c list -> 'd list





Similar to map2, but 3 arguments.









val rev_map4 : ('a -> 'b -> 'c -> 'd -> 'e) ->
       'a list -> 'b list -> 'c list -> 'd list -> 'e list





Similar to rev_map, but 4 arguments.









val map4 : ('a -> 'b -> 'c -> 'd -> 'e) ->
       'a list -> 'b list -> 'c list -> 'd list -> 'e list





Similar to map2, but 4 arguments.









val rev_map5 : ('a -> 'b -> 'c -> 'd -> 'e -> 'f) ->
       'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list





Similar to rev_map, but 5 arguments.









val map5 : ('a -> 'b -> 'c -> 'd -> 'e -> 'f) ->
       'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list





Similar to map2, but 5 arguments.









val rev_map6 : ('a -> 'b -> 'c -> 'd -> 'e -> 'f -> 'g) ->
       'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list -> 'g list





Similar to rev_map, but 6 arguments.









val map6 : ('a -> 'b -> 'c -> 'd -> 'e -> 'f -> 'g) ->
       'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list -> 'g list





Similar to map2, but 6 arguments.









val take : 'a list -> int -> 'a list





take l n takes n elements from the list raising Invalid_argument if
there are not enough elements to take or if n < 0.









val take' : int -> 'a list -> 'a list





The same as take,  but with the arguments reversed.









val drop : 'a list -> int -> 'a list





drop l n drops n elements from the list raising Invalid_argument if n
 < 0 or there are not enough elements.









val drop' : int -> 'a list -> 'a list





Same as drop, but with the arguments reversed.









val takewhile : ('a -> bool) -> 'a list -> 'a list





Take elements from a list while a given predicate is true, returning them in order.









val takewhile_reverse : ('a -> bool) -> 'a list -> 'a list





The same as takewhile, but the list is returned in reverse order.









val dropwhile : ('a -> bool) -> 'a list -> 'a list





Drop elements from a list while a given predicate is true.









val cleave : 'a list -> int -> 'a list * 'a list





cleave l n splits l into two parts, returned as a tuple. The first
 contains the first n elements, the second the remainder.
 Order is preserved. Invalid_argument is raised on negative argument or not
 enough elements in list.









val cleavewhile : ('a -> bool) -> 'a list -> 'a list * 'a list





Same, but split point controlled by a predicate, which is true for elements
in the first returned list. e.g cleavewhile even [2;4;5;6] produces ([2;4], [5;6])









val cleavewhile_unordered : ('a -> bool) -> 'a list -> 'a list * 'a list





The same as cleavewhile, but the output lists are each unordered.









val isolate : ('a -> bool) -> ('a -> bool) -> 'a list -> 'a list





isolate p p' l isolate a central section of a list l, from the first
element after the elements for which predicate p is true, to the element
before p' is first true.









val interleave : 'a -> 'a list -> 'a list





Interleave an element among a list, so that interleave 0 [1; 2; 3]
yields [1; 0; 2; 0; 3]. An empty or singleton list is unchanged.









val interleave_lists : 'a list -> 'a list -> 'a list





Interleave two equal-length lists, taking from the first list first.









val collate : ('a -> 'a -> int) -> 'a list -> 'a list list





Collate a list into a list of lists based upon a comparison function by which
it has already been sorted. e.g collate compare [1; 2; 2; 3; 3] calculates
[[1]; [2;2]; [3;3]].









val map_lol : ('a -> 'b) -> 'a list list -> 'b list list





Map on lists of lists. So map_lol f is map (map f).









val pairs : 'a list -> ('a * 'a) list





Produce a list of overlapping pairs of elements in a list in order, producing
the empty list if on singleton input. e.g pairs [1; 2; 3] is [(1, 2); (2,
3)].









val mem' : 'a list -> 'a -> bool





List.mem with arguments reversed.









val setify : 'a list -> 'a list





Remove duplicates from a list.









val setify_preserving_order : 'a list -> 'a list





Same as setify, but preserve order.









val setminus : 'a list -> 'a list -> 'a list





The set setminus a b contains all those elements which are in a but are
do not appear in b.









val setminus_preserving_order : 'a list -> 'a list -> 'a list





The same, but preserving order









val heads : 'a list list -> 'a list





Return a list of the heads of a list of lists, each of which has at least
one element, preserving order.









val tails : 'a list list -> 'a list list





Ditto, tails.









val zipn : 'a list list -> 'a list list





Take a list of lists of equal length, and turn into a list of lists, the
first containing all the first elements of the original lists, the second the
second, and so on.









val couple : ('a -> 'a -> 'b) -> 'a list -> 'b list





Couple the elements of a list l using given function. For instance,
couple ( + ) [[1; 3; 5]] is [4; 8]. The two elements are applied to f in
the order in which they appear in the input list.









val couple_ext : ('a -> 'a -> 'b) -> ('a -> 'b) -> 'a list -> 'b list





As couple, but an extra unary function is applied to any last (odd) element.









val couple_reduce : ('a -> 'a -> 'a) -> 'a list -> 'a





Apply couple repeatedly until only one element remains. Return that
element.









val pair : ('a -> 'a -> 'a) -> 'a list -> 'a list





A similar function to couple, but the coupling is non-overlapping. So
pair ( + ) [1; 2; 3; 4] is 3; 7.









val pair_ext : ('a -> 'a -> 'b) -> ('a -> 'b) -> 'a list -> 'b list





A version of pair which adds a unary function for the singleton, much
like couple_ext.









val pair_reduce : ('a -> 'a -> 'a) -> 'a list -> 'a





As couple_reduce is to couple, so pair_reduce is to pair.









val keep : ('a -> bool) -> 'a list -> 'a list




val lose : ('a -> bool) -> 'a list -> 'a list





List.filter has a confusing name, so we define keep and lose to avoid
error. keep keeps all those matching the predicate, lose loses all thos
matching a predicate.









val many : 'a -> int -> 'a list





many x n makes a list of length n with each element equal to x.









val manyunique : (unit -> 'a) -> int -> 'a list





A version where we need to apply unit each time, for instance when producing
a list of random numbers. Result is ordered.









val splitinto : int -> 'a list -> 'a list list





Split a list into some lists of length n (and possibly a final one of
length < n), preserving order.









val splitinto_small : int -> 'a list -> 'a list list





Non-tail recursive version of splitinto, for use only when n is small and fixed.









val splitat : int list -> 'a list -> 'a list list





Split a list at the given positions. Point 1 means after the first element









val select : int -> 'a list -> 'a





Select the nth element in a list (first is element 1). Raises
Invalid_argument if the number is out-of-range.









val replace_number : int -> 'a -> 'a list -> 'a list





replace n x xs replaces the nth element of the list xs with x (the first is element 1)









val isnull : 'a list -> bool




val notnull : 'a list -> bool





Predicates on the nullness of a list.









val last : 'a list -> 'a





Find the last element of a list. Raises Invalid_argument on empty list.









val all_but_last : 'a list -> 'a list





Produce a list containing all but the last element of a list. For the empty
list, returns the empty list.









val extremes : 'a list -> 'a * 'a





Find the first and last element of a list. If the list has one element, that
is returned twice. If it has no elements, raise Invalid_argument.









val extremes_and_middle : 'a list -> 'a * 'a list * 'a





Return the first, middle and last elements of a list which has length at
least two. Otherwise, raise Invalid_argument.









val ilist : int -> int -> int list





ilist 2 5 returns [2; 3; 4; 5]. However, ilist 5 2 raises Invalid_argument.









val ilist_null : int -> int -> int list





Same as ilist, but return the empty list for ilist x x rather than [x]









val ilist_fail_null : int -> int -> int list





Same as ilist_null, but return empty list if start > end, instead of failing









val indx : 'a list -> int list





indx l returns [1; 2; 3] if l has length 3, for example.









val indx0 : 'a list -> int list





Same as indx, but 0-based.









val indxn : int -> 'a list -> int list





Same as indx, but n-based.









val drop_evens : 'a list -> 'a list





Remove the second, fourth etc. elements from a list, saving the last element
(if of even length) e.g drop_evens [1; 2; 3; 4; 5; 6] is [1; 3; 5; 6].









val really_drop_evens : 'a list -> 'a list





Same as drop_evens, but don't save the last element.









val drop_odds : 'a list -> 'a list





Remove the first, third etc. The last odd element is not saved. e.g drop_odds
[1;2;3;4;5;6;7] is [2;4;6].









val tail_no_fail : 'a list -> 'a list





Like List.tl but [] yields [].









val (@@) : 'a list -> 'a list -> 'a list





Append with reversed arguments.









val replaceinlist : ('a -> bool) -> 'a -> 'a list -> 'a list





replaceinlist f x l replaces any element of l for which f l is true
with x.









val index : ('a -> bool) -> 'a list -> int





Find the position of the first element matching a predicate. The first
element is number one. Fails with Not_found if no element matches the
predicate.









val split_around : ('a -> bool) -> 'a list -> 'a list list





Split a list into a list of lists at every point where a predicate is true








32 and 64 bit integers




val i32ofi : int -> int32




val i32toi : int32 -> int




val i32tof : int32 -> float




val i32add : int32 -> int32 -> int32




val i32sub : int32 -> int32 -> int32




val i32div : int32 -> int32 -> int32




val i32mul : int32 -> int32 -> int32




val sr32 : int32 -> int -> int32




val lsr32 : int32 -> int -> int32




val lsl32 : int32 -> int -> int32




val lor32 : int32 -> int32 -> int32




val land32 : int32 -> int32 -> int32




val lnot32 : int32 -> int32




val lxor32 : int32 -> int32 -> int32




val i32succ : int32 -> int32




val i32pred : int32 -> int32




val i32max : int32 -> int32 -> int32




val i32min : int32 -> int32 -> int32




val i64ofi : int -> int64




val i64toi : int64 -> int




val i64tof : int64 -> float




val i64add : int64 -> int64 -> int64




val i64sub : int64 -> int64 -> int64




val i64div : int64 -> int64 -> int64




val i64mul : int64 -> int64 -> int64




val sr64 : int64 -> int -> int64




val lsr64 : int64 -> int -> int64




val lsl64 : int64 -> int -> int64




val lor64 : int64 -> int64 -> int64




val land64 : int64 -> int64 -> int64




val lnot64 : int64 -> int64




val lxor64 : int64 -> int64 -> int64




val i64succ : int64 -> int64




val i64pred : int64 -> int64




val i64max : int64 -> int64 -> int64




val i64min : int64 -> int64 -> int64




val i32ofi64 : int64 -> int32




val i64ofi32 : int32 -> int64





Shortened names for functions from Int32 and Int64.








Association lists




val lookup : 'a -> ('a * 'b) list -> 'b option





lookup x l looks up something, returning None if not found.









val lookup_failnull : 'a -> ('a * 'b) list -> 'b





Same as lookup, but no option type. Raises Not_found if the key is not there.









val add : 'a -> 'b -> ('a * 'b) list -> ('a * 'b) list





add k v l Adds (k, v) to a dictionary, replacing any existing binding of
k.









val replace : 'a -> 'b -> ('a * 'b) list -> ('a * 'b) list





replace k v l replaces the existing binding of k in l with one with binds k
to v. Raises Not_found if there is nothing to replace.









val remove : 'a -> ('a * 'b) list -> ('a * 'b) list





Remove something from a list, if it's there. If not, don't complain.









val mergedict : ('a * 'b) list -> ('a * 'b) list -> ('a * 'b) list





Merge two lists, preferring elements in the second in the case of clashes.








References




val set : bool Stdlib.ref -> unit





Set a boolean reference to true









val clear : bool Stdlib.ref -> unit





Set a boolean reference to false









val flip : bool Stdlib.ref -> unit





Flip a boolean reference









val (+=) : int Stdlib.ref -> int -> unit




val (-=) : int Stdlib.ref -> int -> unit




val (/=) : int Stdlib.ref -> int -> unit




val ( *= ) : int Stdlib.ref -> int -> unit





Operations on integer references









val (+.=) : float Stdlib.ref -> float -> unit




val (-.=) : float Stdlib.ref -> float -> unit




val (/.=) : float Stdlib.ref -> float -> unit




val ( *.= ) : float Stdlib.ref -> float -> unit





Operations on floating point references









val (=|) : 'a list Stdlib.ref -> 'a -> unit





Cons something onto the contents of a list reference.









val (=@) : 'a list Stdlib.ref -> 'a list -> unit





Append something to the front of the contents of a list reference.








Geometry




type vector = float * float 






The type of vectors.










val mkvector : float * float -> float * float -> vector





mkvector (a, b) (c, d) makes a vector from point (a, b) to point (c, d).









val invert : vector -> vector





Invert a vector.









val offset_point : vector -> float * float -> vector





Offset a point by a vector.









val perpendicular : 'a * float -> float * 'a





Find the vector pi / 2 anticlockwise from the given one.









val sqr : float -> float





Square a number









val veclength : vector -> float





The length of a vector.









val scalevectolength : float -> vector -> vector





Scale a vector to a given length.









val mkunitvector : float * float -> float * float -> vector





Make a unit vector in the direction from one point to a second.









val between : float * float -> float * float -> float * float





Find the point equidistant between two others.









val distance_between : float * float -> float * float -> float





Cartesian distance between two points.








Numbers




val round : float -> float





Round a real.









val iround : float -> int





The same, returning an integer.









val largest_pow2_divisible : int -> int





The largest power of two by which a number is exactly divisible.









val pow2lt : int -> int





Largest power of two smaller or equal to an integer.









val pow2gt : int -> int





Largest power of two greater or equal to an integer.









val log2of : int -> int





Base two logarithm









val pow : int -> int -> int





pow x y is y to the power x









val compare_i : int -> int -> int





Monomorphic integer version of Stdlib.compare









val min : int -> int -> int




val max : int -> int -> int





Monomorphic integer versions of Stdlib functions.









val fmin : float -> float -> float




val fmax : float -> float -> float




val fabs : float -> float





Monomorphic floating-point versions of Stdlib functions









val even : int -> bool




val odd : int -> bool





Even and odd predicates on integers. Work for negative numbers.









val pi : float





Pi.









val root2 : float





Square root of two.









val rad_of_deg : float -> float




val deg_of_rad : float -> float





Convert between radians and degrees.









val sign_extend : int -> int -> int





The call sign_extend l n extends n of length l bits to fit a native integer









val isdigit : char -> bool





A character is a decimal digit.









val toint : float -> int





Same as Stdlib.int_of_float









val safe_float : float -> float





Make sure a floating point number is no degenarate, by making it zero if it is.








Options




val some : 'a option -> bool




val none : 'a option -> bool





Predicates on the someness or noneness of an 'a option.









val unopt : 'a option -> 'a





Strip the Some from an option. Fail if it's None.








Hash tables




val null_hash : unit -> ('a, 'b) Stdlib.Hashtbl.t





The empty zero-sized hash table.









val tryfind : ('a, 'b) Stdlib.Hashtbl.t -> 'a -> 'b option





Option lookup on hashtables









val list_of_hashtbl : ('a, 'b) Stdlib.Hashtbl.t -> ('a * 'b) list





Make a list of key-value pairs reflecting the contents of a hash table.









val hashtable_of_dictionary : ('a * 'b) list -> ('a, 'b) Stdlib.Hashtbl.t





Build a hashtable from a dictionary (list of key-value pairs). Items are
added from left to right, with no checking for duplicate keys being performed.









val hashset_of_list : 'a list -> ('a, unit) Stdlib.Hashtbl.t



Trees




type 'a tree = 



				
|				
Lf



				
|				
Br of 'a * 'a tree * 'a tree











The type for binary trees.









Arrays




val array_iter2 : ('a -> 'b -> unit) -> 'a array -> 'b array -> unit





iter2 on arrays.









val array_map2 : ('a -> 'b -> 'c) -> 'a array -> 'b array -> 'c array





map2 on arrays.









val swap : 'a array -> int -> int -> unit





Swaps the data at the given indexes in an array.









val set_array : 'a array -> 'a -> unit





Set all the values of an array.








Control flow




val memoize : (unit -> 'a) -> unit -> 'a





memoize f builds a memoized version of the function f.









val ident : 'a -> 'a





The identity function.









val applyn : ('a -> 'a) -> int -> 'a -> 'a





Apply a function f n times to initial argument arg.









val (<|) : ('a -> 'b) -> 'a -> 'b





This is equivalent to let ( <| ) a b = a b









val mkunit : ('a -> 'b) -> 'a -> unit -> 'b





mkunit f x gives fun () -> f x








Tuples




val tuple : 'a -> 'b -> 'a * 'b





Make a tuple.









val conspair : ('a * 'b) * ('a list * 'b list) -> 'a list * 'b list





Consing to each of a pair of lists at the same time.









val conspairopt : ('a option * 'b option) * ('a list * 'b list) -> 'a list * 'b list





Version of conspair where there may or may not be somthing to cons in each case.









val pairs_of_list : 'a list -> ('a * 'a) list





Make consecutive elements of an even-length list into a list of pairs.









val do_return : (unit -> 'a) -> (unit -> 'b) -> 'a





do_return f g Evaluate f (), evaluate and ignore g (), return f (), in that order.









val do_many : (unit -> unit) -> int -> unit





do_many f n calls f () n times.








Equality




val eq : 'a -> 'a -> bool





Equality.









val neq : 'a -> 'a -> bool





Inequality.









val rev_compare : 'a -> 'a -> int





Like Stdlib.compare, but the other way around.








Logic




val always : 'a -> bool





The always-true predicate.









val never : 'a -> bool





The always-false predicate.









val (|&|) : bool -> bool -> bool





Exclusive OR









val notpred : ('a -> bool) -> 'a -> bool





Invert a predicate.








Boxes




val box_union : int * int * int * int -> int * int * int * int -> int * int * int * int





The smallest box enclosing both given integer boxes. Each box is (xmin, xmax, ymin, ymax).









val box_union_float : float * float * float * float ->
       float * float * float * float -> float * float * float * float





The smallest box enclosing both given floating-point boxes. Each box is (xmin, xmax, ymin, ymax).









val box_overlap : int ->
       int ->
       int -> int -> int -> int -> int -> int -> (int * int * int * int) option





The intersection box (if any) of two integer boxes, each defined as xmin ymin xmax ymax.









val box_overlap_float : float ->
       float ->
       float ->
       float ->
       float -> float -> float -> float -> (float * float * float * float) option





The intersection box (if any) of two floating-point boxes, each defined as xmin ymin xmax ymax.








Filenames and files




val leafnames_of_dir : string -> string list





Return a list of leafnames for the given folder in the current folder









val contents_of_file : string -> string





Return the contents of a (binary) file as a string








Roman numerals




val roman_upper : int -> string





Uppercase roman representation of a number









val roman_lower : int -> string





Lowercase roman representation of a number
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Module Pdfwrite





module Pdfwrite: sig .. end





Writing PDF Files











val write_debug : bool Stdlib.ref





When set to true, various pieces of information are printed to standard
output when a PDF is written. On library startup, is false.








Encryption methods




type encryption_method = 



				
|				
PDF40bit



				
|				
PDF128bit



				
|				
AES128bit of bool



				
|				
AES256bit of bool



				
|				
AES256bitISO of bool



				
|				
AlreadyEncrypted











Encryption methods. The boolean for AES128bit, AES256bit and
AES256BitISO indicates encryption of metadata or lack thereof.
AlreadyEncrypted is used as a flag to prevent garbage collection internally by
pdf_to_file_recrypting.










type encryption = {



				
  				
encryption_method : encryption_method;



				
  				
owner_password : string;



				
  				
user_password : string;



				
  				
permissions : Pdfcrypt.permission list;








}



The type of an encryption with certain user permissions.









Writing to outputs, channels and files.




val pdf_to_output : ?preserve_objstm:bool ->
       ?generate_objstm:bool ->
       ?compress_objstm:bool ->
       ?recrypt:string option ->
       encryption option -> bool -> Pdf.t -> Pdfio.output -> unit





Write a PDF document to an Pdfio.output, optionally encrypting. If
?preserve_objstm is set (default is false), object streams which were in the
original file will be preserved. If ?create_objstm is set (default is false),
additional new object streams will be created. To re-encrypt the file using its
existing encryption, provide the user or owner password in the ?recrypt
argument.









val pdf_to_channel : ?preserve_objstm:bool ->
       ?generate_objstm:bool ->
       ?compress_objstm:bool ->
       ?recrypt:string option ->
       encryption option -> bool -> Pdf.t -> Stdlib.out_channel -> unit





As pdf_to_output but to an OCaml channel. If the second boolean is set, build a new
/ID (don't set this for encrypted documents).









val pdf_to_file_options : ?preserve_objstm:bool ->
       ?generate_objstm:bool ->
       ?compress_objstm:bool ->
       ?recrypt:string option ->
       encryption option -> bool -> Pdf.t -> string -> unit





As pdf_to_channel but to a named file.









val pdf_to_file : Pdf.t -> string -> unit





Simple write to given file name. Equivalent to pdf_to_file_options false None true








String of a PDF object




val string_of_pdf : Pdf.pdfobject -> string





Calculate a string of a pdf object.









val string_of_pdf_including_data : Pdf.pdfobject -> string





Calculate a string of a pdf object, but include binary data too.









val debug_whole_pdf : Pdf.t -> unit





For debug, print out the PDFs objects to standard output.









val make_hex_pdf_string : string -> string





Convert a PDF string to Hex PDF string representation
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				BadDate [Pdfdate]				
Raised when date_of_string fails.











				BadFunctionEvaluation [Pdffun]				
Raised from eval_function (see below) in the case of inputs which don't
match the evaluation











				C




				Couldn'tDecodeStream [Pdfcodec]				
There was bad data.











				D




				DecodeNotSupported [Pdfcodec]				
CamlPDF doesn't support this encoding or its predictor.











				E




				Error [Pdfflate]				
Raised on an error in either compression or decompression.











				N




				NonInvertable [Pdftransform]				
Exception raised if a matrix is non-invertable











				P




				PDFError [Pdf]				
This exception is raised when some malformity in a PDF is found -- quite a
wide range of circumstances, and may be raised from many functions.
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Errors











				Pdfflate 				
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				Pdfgenlex 				
A very fast lexer for very basic tokens
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Glyph Lists











				Pdfimage 				
Extract Images











				Pdfio 				
Generic Input/Ouput from/to channels, strings, files etc.











				Pdfjpeg 				
PDF JPEG support











				Pdfmarks 				
Bookmarks











				Pdfmerge 				
Merge PDF files











				Pdfocg 				
Optional Content Groups.











				Pdfops 				
Parsing PDF Graphics Streams











				Pdfpage 				
Page-level functionality











				Pdfpagelabels 				
Page Labels











				Pdfpaper 				
Media Sizes











				Pdfread 				
Reading PDF Files











				Pdfspace 				
Colour Spaces











				Pdfstandard14 				
Standard PDF Fonts











				Pdftext 				
Parsing fonts and extracting text from content streams and PDF strings











				Pdftransform 				
Affine Transformations in Two Dimensions











				Pdfunits 				
Units and Unit Conversion











				Pdfutil 				
General functions











				Pdfwrite 				
Writing PDF Files
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				bitstream [Pdfio]				
The type of most-significant-bit-first bitstreams over inputs.











				bitstream_position [Pdfio]				
The type of a position within a bitstream











				bitstream_write [Pdfio]				
The type of most-significant-bit-first bitstreams for writing over outputs.











				border [Pdfannot]				
Annotation borders.











				bytes [Pdfio]				
The type of fast to access but possibly very large arrays of bytes.











				C




				calculator [Pdffun]				



				caml_bytes [Pdfio]				
An alias to OCaml built-in bytes type.











				cid_system_info [Pdftext]				



				cmap_encoding [Pdftext]				



				composite_CIDfont [Pdftext]				



				D




				deferred_encryption [Pdf]				



				differences [Pdftext]				



				E




				encoding [Pdftext]				



				encoding [Pdfcodec]				
Supported encodings.











				encryption [Pdfwrite]				
The type of an encryption with certain user permissions.











				encryption [Pdfcryptprimitives]				
Types of encryption











				encryption_method [Pdfwrite]				
Encryption methods.











				F




				font [Pdftext]				



				fontdescriptor [Pdftext]				



				fontfile [Pdftext]				



				fontmetrics [Pdftext]				



				I




				iccbased [Pdfspace]				
ICC Based Colour Spaces











				input [Pdfio]				
An input.











				interpolation [Pdffun]				



				L




				labelstyle [Pdfpagelabels]				
The type for page labels.











				logger [Pdfe]				
The type of loggers.











				O




				objectdata [Pdf]				
This type represents a possibly-parsed, possibly-decrypted, possibly-read-from-an-object-stream object.











				ocg [Pdfocg]				



				ocgappdict [Pdfocg]				



				ocgconfig [Pdfocg]				



				ocglistmode [Pdfocg]				



				ocgproperties [Pdfocg]				



				ocgstate [Pdfocg]				



				ocgusage [Pdfocg]				



				output [Pdfio]				
An output.











				P




				pdf_fun_kind [Pdffun]				



				pdfobject [Pdf]				
PDF objects.











				pdfobjects [Pdf]				
The objects.











				pdfobjmap [Pdf]				
The object map maps object numbers pdfobjmap_key to a reference to the
object data and the generation number











				pdfobjmap_key [Pdf]				



				permission [Pdfcrypt]				



				pixel_layout [Pdfimage]				



				point [Pdfspace]				
A Tristimulus Point











				predictor [Pdfcodec]				
Predictors.











				R




				rotation [Pdfpage]				
The type of the four rotations of pages.











				S




				sampled [Pdffun]				



				saved_encryption [Pdf]				



				simple_font [Pdftext]				



				simple_fonttype [Pdftext]				



				standard_font [Pdftext]				



				stitching [Pdffun]				



				stream [Pdf]				
A stream is either in memory, or at a position and of a length in an
Pdfio.input.











				style [Pdfannot]				
Border styles











				subtype [Pdfannot]				
Annotation types











				T




				t [Pdfdate]				
The type of a date.











				t [Pdfimage]				



				t [Pdfspace]				
Colour spaces











				t [Pdffun]				
The type of functions.











				t [Pdfannot]				
Annotations.











				t [Pdfpage]				
A type representing a page.











				t [Pdfpagelabels]				



				t [Pdfmarks]				
The type of bookmarks.











				t [Pdfdest]				
Destinations (and actions)











				t [Pdfops]				
A flat representation of the PDF graphics stream operators.











				t [Pdfgenlex]				
To avoid too much storage allocation (and hence garbage collection), we use
the same data type for this very basic lexing module as for the main lexing in
Pdfread.











				t [Pdf]				
A Pdf document.











				t [Pdfpaper]				
A paper size consists of its unit, width and height.











				t [Pdfunits]				
The type of units











				targetpage [Pdfdest]				
The target of a destination is either a page object in the same PDF (given
by object number of page object), or a page number in an external file.











				text_extractor [Pdftext]				
The type of text extractors.











				toget [Pdf]				



				transform [Pdftransform]				
A list of transformations, the first at the end of the list (thus, to append
 another transformation, just cons to the beginning.)











				transform_matrix [Pdftransform]				
A transformation matrix (first row a c e, second row b d f, third row 0 0 1)











				transform_op [Pdftransform]				
A single transformation operation.











				tree [Pdfutil]				
The type for binary trees.











				type3_glpyhs [Pdftext]				



				V




				vector [Pdfutil]				
The type of vectors.
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				( *.= ) [Pdfutil]				
Operations on floating point references











				( *= ) [Pdfutil]				
Operations on integer references











				(+.=) [Pdfutil]				



				(+=) [Pdfutil]				



				(-.=) [Pdfutil]				



				(-=) [Pdfutil]				



				(/.=) [Pdfutil]				



				(/=) [Pdfutil]				



				(<|) [Pdfutil]				
This is equivalent to let ( <| ) a b = a b











				(=@) [Pdfutil]				
Append something to the front of the contents of a list reference.











				(=|) [Pdfutil]				
Cons something onto the contents of a list reference.











				(@) [Pdfutil]				



				(@@) [Pdfutil]				
Append with reversed arguments.











				(|&|) [Pdfutil]				
Exclusive OR











				A




				a0 [Pdfpaper]				



				a1 [Pdfpaper]				



				a10 [Pdfpaper]				
ISO A series paper sizes, portrait.











				a2 [Pdfpaper]				



				a3 [Pdfpaper]				



				a4 [Pdfpaper]				



				a5 [Pdfpaper]				



				a6 [Pdfpaper]				



				a7 [Pdfpaper]				



				a8 [Pdfpaper]				



				a9 [Pdfpaper]				



				add [Pdfutil]				
add k v l Adds (k, v) to a dictionary, replacing any existing binding of
k.











				add_annotation [Pdfannot]				
Add an annotation to a page in a document.











				add_bookmarks [Pdfmarks]				
Add bookmarks to a document, replacing any currently there.











				add_dict_entry [Pdf]				
add_dict_entry dict key value adds a dictionary entry, replacing if already there.











				add_label [Pdfpagelabels]				
Add a range starting at pagelabel.startpage, ending at the integer page
given.











				add_pagetree [Pdfpage]				
Build a page tree from a list of pages and install it in the given PDF
document.











				add_prefix [Pdfpage]				
For every page in the PDF, add the prefix to any name in /Resources and add
    the prefix to any name used in any content streams.











				add_root [Pdfpage]				
Given the page root number (for instance that returned by add_pagetree),
any specific extra dictionary entries and a PDF document, build a document root.











				addobj [Pdf]				
Add an object.











				addobj_given_num [Pdf]				
Same as addobj, but pick a number ourselves.











				aes_decrypt_data [Pdfcryptprimitives]				
aes_decrypt_data nk key data decrypts AES data for the given key length,
key, and data.











				aes_decrypt_data_ecb [Pdfcryptprimitives]				
As aes_decrypt_data above, but in ECB instead of CBC mode











				aes_encrypt_data [Pdfcryptprimitives]				
aes_encrypt_data nk key data encryptes with AES, given a key length, key
and data.











				aes_encrypt_data_ecb [Pdfcryptprimitives]				
As aes_encrypt_data, but in ECB instead of CBC mode











				afm_data [Pdfstandard14]				
The data extracted from the font AFM.











				align [Pdfio]				
Align the bitstream on a byte boundary











				align_write [Pdfio]				
Byte-align.











				all_but_last [Pdfutil]				
Produce a list containing all but the last element of a list.











				always [Pdfutil]				
The always-true predicate.











				annotations_of_page [Pdfannot]				
Return the annotations on a page in a document.











				append [Pdftransform]				
append a b is a transform with the same effect as performing b then a











				append [Pdfutil]				



				applyn [Pdfutil]				
Apply a function f n times to initial argument arg.











				array_iter2 [Pdfutil]				
iter2 on arrays.











				array_map2 [Pdfutil]				
map2 on arrays.











				B




				baseline_adjustment [Pdfstandard14]				
The appropriate amount to subtract from the y-coordinate of a 1pt text line
to place it vertically centered around the y coordinate, rather than with the
baseline at that y coordinate.











				between [Pdfutil]				
Find the point equidistant between two others.











				bget [Pdfio]				
Get the value at a position in a bytes











				bget_unsafe [Pdfio]				
Like bget, but with no range checking











				bigarray_of_stream [Pdf]				
Fetch a stream, if necessary, and return its contents (with no processing).











				bitbytes_of_input [Pdfio]				
Make a bitstream from an input.











				bitstream_pos [Pdfio]				
Get the current position.











				bitstream_seek [Pdfio]				
Seek to a position within a bitstream











				blankpage [Pdfpage]				
Create a page with empty content, media box from the given paper size, empty
resources, zero rotation and no extra dictionary entries.











				box_overlap [Pdfutil]				
The intersection box (if any) of two integer boxes, each defined as xmin ymin xmax ymax.











				box_overlap_float [Pdfutil]				
The intersection box (if any) of two floating-point boxes, each defined as xmin ymin xmax ymax.











				box_union [Pdfutil]				
The smallest box enclosing both given integer boxes.











				box_union_float [Pdfutil]				
The smallest box enclosing both given floating-point boxes.











				bpc [Pdfimage]				
Given a PDF and an image, return any /BPC entry











				bset [Pdfio]				
bset s n v sets the value n at position v in bytes











				bset_unsafe [Pdfio]				
Like bset but with no range checking











				bytes_of_arraylist [Pdfio]				
Make bytes from a list of integer arrays.











				bytes_of_caml_bytes [Pdfio]				
Make bytes from ocaml bytes.











				bytes_of_charlist [Pdfio]				
Make bytes from a character list.











				bytes_of_input [Pdfio]				
bytes_of_input i o l gives a bytes with s o...o + l - 1 from the input











				bytes_of_input_channel [Pdfio]				
Extract a bytes from an input or output.











				bytes_of_int_array [Pdfio]				
Make bytes from an integer array











				bytes_of_list [Pdfio]				
Make bytes from a list of integers, each between 0 and 255.











				bytes_of_string [Pdfio]				
Make bytes from a string.











				bytes_of_write_bitstream [Pdfio]				
Build bytes from a write bitstream, padding the with zero-valued bits.











				bytes_selfmap [Pdfio]				
Map bytes onto itself using a function on each byte











				bytes_size [Pdfio]				
Size of bytes.











				bytes_to_output_channel [Pdfio]				
Write a bytes to an output channel











				C




				catalog_of_pdf [Pdf]				
Return the document catalog.











				centimetres [Pdfunits]				
Convert a measurement to centimetres











				change_id [Pdf]				
Change the /ID string in a PDF's trailer dicfionary











				change_pages [Pdfpage]				
Change the pages in a document for some new ones.











				changes [Pdf]				
Calculate the changes required to renumber a PDF's objects 1..n.











				charcode_extractor_of_font [Pdftext]				
Return the character code for a given unicode codepoint, if it exists in
the encoding and font object.











				charcode_extractor_of_font_real [Pdftext]				
Return the character code for a given unicode codepoint, if it exists in
the encoding and font.











				charlist_of_bytes [Pdfio]				
Make a character list from a bytes











				clear [Pdfutil]				
Set a boolean reference to false











				cleave [Pdfutil]				
cleave l n splits l into two parts, returned as a tuple.











				cleavewhile [Pdfutil]				
Same, but split point controlled by a predicate, which is true for elements
in the first returned list.











				cleavewhile_unordered [Pdfutil]				
The same as cleavewhile, but the output lists are each unordered.











				coalesce [Pdfpagelabels]				
Optimise page labels, removing any which are not required.











				codepoints_of_pdfdocstring [Pdftext]				
Produce a list of unicode codepoints from a pdfdocencoding or UTF16BE pdf
document string











				codepoints_of_text [Pdftext]				
Return a list of unicode points from a given extractor and string (for
example from a Pdfpages.Op_Tj or Op_TJ operator).











				codepoints_of_utf16be [Pdftext]				
A list of unicode codepoints for a UTF16BE string











				codepoints_of_utf8 [Pdftext]				
A list of unicode codepoints for a UTF8 string











				collate [Pdfutil]				
Collate a list into a list of lists based upon a comparison function by which
it has already been sorted.











				colspace [Pdfimage]				
Given a PDF, an image and a /Resources dictionary, return the colourspace
of the image











				combine [Pdfutil]				



				combine3 [Pdfutil]				



				compare_i [Pdfutil]				
Monomorphic integer version of Stdlib.compare











				complete [Pdfpagelabels]				
Return a list where every page has a label - pages which don't are given
arabic page numbers











				components [Pdfops]				
Given a pdf, a resources dictionary and a colourspace dictionary, give the
number of bytes per pixel in the stored image data.











				compose [Pdftransform]				
compose t ts adds operation t to the transform ts.











				compress [Pdfflate]				
Compress data.











				concat_bytess [Pdfops]				
Concatenate a list bytes, padding with whitespace between.











				conspair [Pdfutil]				
Consing to each of a pair of lists at the same time.











				conspairopt [Pdfutil]				
Version of conspair where there may or may not be somthing to cons in each case.











				contents_of_file [Pdfutil]				
Return the contents of a (binary) file as a string











				contents_of_nametree [Pdf]				
Return an ordered list of the key-value pairs in a given name tree.











				copybytes [Pdfio]				
Copy bytes.











				couple [Pdfutil]				
Couple the elements of a list l using given function.











				couple_ext [Pdfutil]				
As couple, but an extra unary function is applied to any last (odd) element.











				couple_reduce [Pdfutil]				
Apply couple repeatedly until only one element remains.











				courier_afm [Pdfafmdata]				



				courier_bold_afm [Pdfafmdata]				



				courier_bold_oblique_afm [Pdfafmdata]				



				courier_oblique_afm [Pdfafmdata]				



				crypt [Pdfcryptprimitives]				
ARC4 encryption (40 bit and 128 bit) given a key and some data











				crypt_debug [Pdfcrypt]				
If this is set, various debug is produced on standard output.











				cumulative_sum [Pdfutil]				
Cumulative sum of a list given an initial value.











				custompage [Pdfpage]				
The same, but given a page size rectangle.











				D




				date_of_string [Pdfdate]				
Build a date by parsing a PDF date string.











				debug [Pdfops]				
When this reference is set, some debug information is printed to Standard Output.











				debug [Pdfcodec]				
Setting this boolean prints some debug information.











				debug_always_treat_malformed [Pdfread]				
If set, we always use the malformed PDF reader.











				debug_next_n_chars [Pdfio]				
Debug the next n chars to standard output and then rewind back











				debug_whole_pdf [Pdfwrite]				
For debug, print out the PDFs objects to standard output.











				decode_flate [Pdfcodec]				
Decode data in FlateDecode.











				decode_from_input [Pdfcodec]				
Given a Pdfio.input with pointer at the first byte and an inline image
stream dictionary, decode the first decoder and its predictor.











				decode_pdfstream [Pdfcodec]				
Given a document and stream, decode.











				decode_pdfstream_onestage [Pdfcodec]				
Given a document and stream decode just one stage.











				decode_pdfstream_until_unknown [Pdfcodec]				
Given a document and stream decode until there's an unknown decoder.











				decompose [Pdftransform]				
Decompose a transformation matrix to scale, aspect, rotation, shear,
translation in x, translation in y.











				decrypt_pdf [Pdfcrypt]				
Decrypt a PDF document, given the user password, returning the permissions
under which the document was encrypted.











				decrypt_pdf_owner [Pdfcrypt]				
Decrypt a PDF document, given the owner password.











				decrypt_stream_data [Pdfcryptprimitives]				
Calling decrypt_stream_data crypt_type encrypt file_encryption_key obj gen key
   keylength r data decrypts data.











				deep_copy [Pdf]				
Copy a PDF data structure so that nothing is shared with the original.











				default [Pdfe]				
Default error logger, writes the string to stderr and flushes.











				deg_of_rad [Pdfutil]				
Convert between radians and degrees.











				direct [Pdf]				
Make a PDF object direct -- that is, follow any indirect links.











				distance_between [Pdfutil]				
Cartesian distance between two points.











				do_many [Pdfutil]				
do_many f n calls f () n times.











				do_return [Pdfutil]				
do_return f g Evaluate f (), evaluate and ignore g (), return f (), in that order.











				drop [Pdfutil]				
drop l n drops n elements from the list raising Invalid_argument if n
 < 0 or there are not enough elements.











				drop' [Pdfutil]				
Same as drop, but with the arguments reversed.











				drop_evens [Pdfutil]				
Remove the second, fourth etc.











				drop_odds [Pdfutil]				
Remove the first, third etc.











				dropwhile [Pdfutil]				
Drop elements from a list while a given predicate is true.











				dropwhite [Pdfread]				
Drop whitespace characters from an input.











				E




				empty [Pdf]				
The empty document (PDF 1.0, no objects, no root, empty trailer dictionary).











				encode_flate [Pdfcodec]				
Encode data in FlateDecode.











				encode_pdfstream [Pdfcodec]				
Encode a PDF stream with an encoding.











				encrypt_pdf_128bit [Pdfcrypt]				
Ditto for 128 bit encryption











				encrypt_pdf_40bit [Pdfcrypt]				
Encrypt a PDF documnent, using 40 bit encryption, with given user and
owner passwords.











				encrypt_pdf_AES [Pdfcrypt]				
Encrypt a file using the AESV2 Crypt filter











				encrypt_pdf_AES256 [Pdfcrypt]				
Encrypt a file using the AESV3 Crypt filter











				encrypt_pdf_AES256ISO [Pdfcrypt]				
Encrypt a file using the AESV4 (ISO) Crypt filter











				endpage [Pdfpage]				
Number of pages in a document, faster than reading the pages and counting.











				eq [Pdfutil]				
Equality.











				error_on_malformed [Pdfread]				
If set, a malformed PDF will cause an error, not an attempt to read using
    the malformed PDF reader.











				eval_function [Pdffun]				
Evaluate a function given a list of inputs.











				even [Pdfutil]				



				explode [Pdfutil]				
List of characters representing a string.











				extract_bytes_from_input_output [Pdfio]				
Extract the contents of an input-output in bytes











				extremes [Pdfutil]				
Find the first and last element of a list.











				extremes_and_middle [Pdfutil]				
Return the first, middle and last elements of a list which has length at
least two.











				F




				fabs [Pdfutil]				
Monomorphic floating-point versions of Stdlib functions











				fillbytes [Pdfio]				
Fill bytes with a value











				find_hash [Pdfcryptprimitives]				
Given an object number, generation number, input key and key length in bits,
apply Algorithm 3.1 from the PDF Reference manual to obtain the hash to be used
by the encryption function.











				find_indirect [Pdf]				
Find the indirect reference given by the value associated with a key in a
dictionary.











				firstchar [Pdfutil]				
Return the first character of a string, should it have one.











				flags_of_standard_font [Pdfstandard14]				
Return a suitable flags value for a standard font











				flate_level [Pdfcodec]				
Setting this changes globally the FlateDecode compression level.











				flatten [Pdfutil]				



				fleprint [Pdfutil]				
Print a string to standard error and flush.











				flip [Pdfutil]				
Flip a boolean reference











				flprint [Pdfutil]				
Print a string to standard output and flush.











				fmax [Pdfutil]				



				fmin [Pdfutil]				



				fold_left [Pdfutil]				



				fold_right [Pdfutil]				



				fsum [Pdfutil]				
Sum of a list of floats.











				G




				generate_id [Pdf]				
Generate and ID for a PDF document given its prospective file name (and
    using the current date and time).











				get_image [Pdfimage]				
Similarly, but if it's to be Raw, use the smallest pixel layout required to
represent the data.











				get_image_24bpp [Pdfimage]				
Given a pdf document, resources dictionary and a stream representing an
image, return a triple : width, height, and a stream of (width * height * 3)
bytes RGBRGB etc.











				get_image_raw [Pdfimage]				
Get the uncompressed image contents, decoding JPEG, JPEG2000 and JBIG2 as
required.











				get_image_raw_24bpp [Pdfimage]				
Get the uncompressed image contents in 24bpp, decoding JPEG, JPEG2000 and JBIG2 as
required.











				get_image_unprocessed_pixel [Pdfimage]				
Return a function which, when given an x and y coordinate, returns the pixel
byte values prior to any decoding, i.e in the raw input image data before /Decode,
/Index lookups and so on.











				get_jpeg_data [Pdfjpeg]				
Return the JPEG data starting at the current position in the Pdfio.input,
leaving the input ready to read the first byte following the JPEG data.











				getbit [Pdfio]				
Get a bit











				getbitint [Pdfio]				
Get a bit, but as an integer, 0 or 1.











				getinit [Pdfio]				
getinit f s o l calls f on each s within o...l - 1











				getnum [Pdf]				
Return a float from a Real, an Int or an Indirect











				getstream [Pdf]				
Get a stream from disc if it hasn't already been got.











				getuntil [Pdfread]				
Read characters until a predicate is true.











				getuntil_white_or_delimiter [Pdfread]				



				getuntil_white_or_delimiter_string [Pdfread]				



				getval_31 [Pdfio]				
Get up to 31 bits as a native integer











				getval_32 [Pdfio]				
Get up to 32 bits as a 32 bit value











				glyph_hashes [Pdfglyphlist]				
The Adobe Glyph List, which maps character names to sequences of unicode
codepoints.











				glyphnames_of_text [Pdftext]				
Return a list of glyph names from a given extractor and string











				H




				hashset_of_list [Pdfutil]				



				hashtable_of_dictionary [Pdfutil]				
Build a hashtable from a dictionary (list of key-value pairs).











				hd [Pdfutil]				



				heads [Pdfutil]				
Return a list of the heads of a list of lists, each of which has at least
one element, preserving order.











				height [Pdfpaper]				
Project the height from a paper size.











				helvetica_afm [Pdfafmdata]				



				helvetica_bold_afm [Pdfafmdata]				



				helvetica_bold_oblique_afm [Pdfafmdata]				



				helvetica_oblique_afm [Pdfafmdata]				



				I




				i [Pdftransform]				
The identity transform











				i32add [Pdfutil]				



				i32div [Pdfutil]				



				i32max [Pdfutil]				



				i32min [Pdfutil]				



				i32mul [Pdfutil]				



				i32ofi [Pdfutil]				



				i32ofi64 [Pdfutil]				



				i32pred [Pdfutil]				



				i32sub [Pdfutil]				



				i32succ [Pdfutil]				



				i32tof [Pdfutil]				



				i32toi [Pdfutil]				



				i64add [Pdfutil]				



				i64div [Pdfutil]				



				i64max [Pdfutil]				



				i64min [Pdfutil]				



				i64mul [Pdfutil]				



				i64ofi [Pdfutil]				



				i64ofi32 [Pdfutil]				
Shortened names for functions from Int32 and Int64.











				i64pred [Pdfutil]				



				i64sub [Pdfutil]				



				i64succ [Pdfutil]				



				i64tof [Pdfutil]				



				i64toi [Pdfutil]				



				i_matrix [Pdftransform]				
The identity matrix











				ident [Pdfutil]				
The identity function.











				ignoreuntil [Pdfread]				
Throw away characters until a predicate is true.











				ilist [Pdfutil]				
ilist 2 5 returns [2; 3; 4; 5].











				ilist_fail_null [Pdfutil]				
Same as ilist_null, but return empty list if start > end, instead of failing











				ilist_null [Pdfutil]				
Same as ilist, but return the empty list for ilist x x rather than [x]











				implode [Pdfutil]				
String representing a list of characters.











				inches [Pdfunits]				
Convert a measurement to inches











				index [Pdfutil]				
Find the position of the first element matching a predicate.











				indirect_number [Pdf]				
Return the object number of an indirect dictionary object, if it is indirect.











				indx [Pdfutil]				
indx l returns [1; 2; 3] if l has length 3, for example.











				indx0 [Pdfutil]				
Same as indx, but 0-based.











				indxn [Pdfutil]				
Same as indx, but n-based.











				input_of_bytes [Pdfio]				
Make an input from a bytes.











				input_of_channel [Pdfio]				
Make an input from an OCaml input channel.











				input_of_string [Pdfio]				
Make an input from a string.











				input_output_of_bytes [Pdfio]				
Build an input-ouput, with an initial buffer size.











				input_pdferror [Pdf]				
This function, given a Pdfio.input and an ancilliary string, builds an
error string which includes the source of the Pdfio.input (filename, string,
bytes etc) so we can trace what it was originally built from











				int_array_of_bytes [Pdfio]				
An integer array of bytes from bytes











				int_array_of_string [Pdfio]				
Integer array from a string











				int_of_rotation [Pdfpage]				
Utility function to convert from rotation to integers.











				interleave [Pdfutil]				
Interleave an element among a list, so that interleave 0 [1; 2; 3]
yields [1; 0; 2; 0; 3].











				interleave_lists [Pdfutil]				
Interleave two equal-length lists, taking from the first list first.











				invert [Pdfutil]				
Invert a vector.











				iround [Pdfutil]				
The same, returning an integer.











				is_delimiter [Pdf]				
True if a character is a PDF delimiter.











				is_encrypted [Pdfcrypt]				
Is a PDF encrypted?











				is_identity_h [Pdftext]				
Is a font Identity H?











				is_linearized [Pdfread]				
Given a filename, see if the file is linearized.











				is_not_whitespace [Pdf]				
True if a character is not PDF whitespace.











				is_unicode [Pdftext]				
Is a PDF string UTF16be (i.e does it have a byte order marker at the beginning)?











				is_whitespace [Pdf]				
True if a character is PDF whitespace.











				isdigit [Pdfutil]				
A character is a decimal digit.











				isnull [Pdfutil]				



				isolate [Pdfutil]				
isolate p p' l isolate a central section of a list l, from the first
element after the elements for which predicate p is true, to the element
before p' is first true.











				iter [Pdfutil]				



				iter2 [Pdfutil]				



				iter3 [Pdfutil]				



				iter_stream [Pdf]				
Iterate over just the stream objects in a document.











				K




				keep [Pdfutil]				



				L




				land32 [Pdfutil]				



				land64 [Pdfutil]				



				landscape [Pdfpaper]				
Flip a paper size between landscape and portrait, swapping its dimensions.











				largest_pow2_divisible [Pdfutil]				
The largest power of two by which a number is exactly divisible.











				last [Pdfutil]				
Find the last element of a list.











				lastchar [Pdfutil]				
Return the first character of a string, should it have one.











				lcount [Pdfutil]				
Count the number of elements in a list for which predicate is true.











				leafnames_of_dir [Pdfutil]				
Return a list of leafnames for the given folder in the current folder











				length [Pdfutil]				



				lex [Pdfgenlex]				
Lex all the token in a Pdfio.input.











				lex_comment [Pdfread]				
Lex a comment, assuming there is one to lex.











				lex_dictionary [Pdfread]				
Lex a dictinonary, assuming there is one to lex.











				lex_hexstring [Pdfread]				
Lex a hexadecimal string, assuming there is one to lex.











				lex_name [Pdfread]				
Lex a name, assuming there is one to lex.











				lex_number [Pdfread]				
Lex a number, assuming there is one to lex.











				lex_single [Pdfgenlex]				
Lex a single token from a Pdfio.input.











				lex_stream_data [Pdfread]				
Lex stream data of the given length.











				lex_string [Pdfread]				
Lex a string, assuming there is one to lex.











				lex_string [Pdfgenlex]				
Lex all the tokens from a string.











				list_of_hashtbl [Pdfutil]				
Make a list of key-value pairs reflecting the contents of a hash table.











				lnot32 [Pdfutil]				



				lnot64 [Pdfutil]				



				log [Pdfe]				
Log a string.











				log2of [Pdfutil]				
Base two logarithm











				logger [Pdfe]				
The current error logger, set to default upon startup.











				lookup [Pdfutil]				
lookup x l looks up something, returning None if not found.











				lookup_direct [Pdf]				
lookup_direct doc key dict looks up the key returning an option type.











				lookup_direct_orelse [Pdf]				
Same as lookup_direct, but allow a second, alternative key.











				lookup_exception [Pdf]				
Same, but with customised exception.











				lookup_fail [Pdf]				
lookup_fail errtext doc key dict looks up a key in a PDF dictionary or the
dictionary of a PDF stream.











				lookup_failnull [Pdfutil]				
Same as lookup, but no option type.











				lookup_obj [Pdf]				
Lookup an object in a document, parsing it if required.











				lor32 [Pdfutil]				



				lor64 [Pdfutil]				



				lose [Pdfutil]				
List.filter has a confusing name, so we define keep and lose to avoid
error.











				losenones [Pdfutil]				
Return just the non-None elements of an 'a option list











				lsl32 [Pdfutil]				



				lsl64 [Pdfutil]				



				lsr32 [Pdfutil]				



				lsr64 [Pdfutil]				



				lxor32 [Pdfutil]				



				lxor64 [Pdfutil]				



				M




				make [Pdfannot]				
Make an annotation of a given subtype.











				make [Pdfpaper]				
Make a paper size given its unit, width and height.











				make_border [Pdfannot]				
Make a border.











				make_hex_pdf_string [Pdfwrite]				
Convert a PDF string to Hex PDF string representation











				make_matrix [Pdf]				
Build a matrix pdfobject.











				make_write_bitstream [Pdfio]				
Return a new write bistream.











				many [Pdfutil]				
many x n makes a list of length n with each element equal to x.











				manyunique [Pdfutil]				
A version where we need to apply unit each time, for instance when producing
a list of random numbers.











				map [Pdfutil]				



				map2 [Pdfutil]				



				map3 [Pdfutil]				
Similar to map2, but 3 arguments.











				map4 [Pdfutil]				
Similar to map2, but 4 arguments.











				map5 [Pdfutil]				
Similar to map2, but 5 arguments.











				map6 [Pdfutil]				
Similar to map2, but 6 arguments.











				map_lol [Pdfutil]				
Map on lists of lists.











				matrix_compose [Pdftransform]				
compose a b produces a matrix equivalent to performing b then a.











				matrix_invert [Pdftransform]				
Matrix inversion.











				matrix_of_op [Pdftransform]				
Make a matrix from a single transformation operation











				matrix_of_transform [Pdftransform]				
Make a matrix from a transform











				max [Pdfutil]				
Monomorphic integer versions of Stdlib functions.











				mem [Pdfutil]				
Synonym for List.mem.











				mem' [Pdfutil]				
List.mem with arguments reversed.











				memoize [Pdfutil]				
memoize f builds a memoized version of the function f.











				merge_pagelabels [Pdfpagelabels]				
Merge some page labels for some PDFs and page ranges.











				merge_pdfs [Pdfmerge]				
Merge PDF files.











				mergedict [Pdfutil]				
Merge two lists, preferring elements in the second in the case of clashes.











				millimetres [Pdfunits]				
Convert a measurement to millimetres











				min [Pdfutil]				



				minimum_valid_pdf [Pdfpage]				
Generate a PDF file with a single A4 page.











				mkbytes [Pdfio]				
Make bytes from a given size.











				mkrotate [Pdftransform]				
Make a rotation matrix to rotate by a number of radians around a point.











				mkscale [Pdftransform]				
Make a transformation matrix from an x and y scale and a point to scale about.











				mkshearx [Pdftransform]				
Matrix to shear in x by a given factor about a point.











				mksheary [Pdftransform]				
Matrix to shear in y by a given factor about a point.











				mktranslate [Pdftransform]				
Make a transformation matrix from x and y translation.











				mkunit [Pdfutil]				
mkunit f x gives fun () -> f x











				mkunitvector [Pdfutil]				
Make a unit vector in the direction from one point to a second.











				mkvector [Pdfutil]				
mkvector (a, b) (c, d) makes a vector from point (a, b) to point (c, d).











				N




				name_of_colourspace [Pdfspace]				
Read the name of a colour, if it has one.











				name_to_dingbats [Pdfglyphlist]				
Convert a glyph name to a Dingbats encoding number











				name_to_macexpert [Pdfglyphlist]				
Convert a glyph name to a MacExpert encoding number











				name_to_macroman [Pdfglyphlist]				
Convert a glyph name to a MacRoman encoding number











				name_to_pdf [Pdfglyphlist]				
Convert a glyph name to a PDF encoding number











				name_to_pdf_hashes [Pdfglyphlist]				
Convert a glyph name to a PDF encoding number, hash table version











				name_to_standard [Pdfglyphlist]				
Convert a glyph name to a Standard encoding number











				name_to_symbol [Pdfglyphlist]				
Convert a glyph name to a Symbol encoding number











				name_to_win [Pdfglyphlist]				
Convert a glyph name to a Windows encoding number











				nametree_lookup [Pdf]				
Calling nametree_lookup pdf k dict looks up the name in the document's
    name tree











				neq [Pdfutil]				
Inequality.











				never [Pdfutil]				
The always-false predicate.











				no_more [Pdfio]				
A distinguished byte value indicating "no more input"











				none [Pdfutil]				
Predicates on the someness or noneness of an 'a option.











				notnull [Pdfutil]				
Predicates on the nullness of a list.











				notpred [Pdfutil]				
Invert a predicate.











				nudge [Pdfio]				
Move forward one byte











				null_hash [Pdfutil]				
The empty zero-sized hash table.











				O




				objcard [Pdf]				
Return the size of the object map.











				objects_of_list [Pdf]				
Make a objects entry from a parser and a list of (number, object) pairs.











				objects_referenced [Pdf]				
Calling objects_referenced no_follow_entries no_follow_contains pdf
    pdfobject find the objects reachable from the given object.











				objiter [Pdf]				
Iterate over the objects in a document.











				objiter_gen [Pdf]				
Iterate over the objects in a document.











				objiter_inorder [Pdf]				
The same, but in object number order.











				objnumbers [Pdf]				
List the object numbers in a PDF.











				objselfmap [Pdf]				
Map over all pdf objects in a document.











				odd [Pdfutil]				
Even and odd predicates on integers.











				offset_point [Pdfutil]				
Offset a point by a vector.











				option_map [Pdfutil]				
Map with a function returning an option, dropping all None results and
extracting all Some ones.











				option_map2 [Pdfutil]				
Like option_map but with a two-argument function and two (equal-length)
input lists.











				output_of_channel [Pdfio]				
Make an output from an OCaml channel











				P




				page_object_number [Pdfpage]				
Find a page indirect from the page tree of a document, given a page number.











				page_reference_numbers [Pdf]				
List, in order, the page reference numbers of a PDF's page tree.











				pagelabel_of_pagenumber [Pdfpagelabels]				
Single label representing a given page.











				pagelabeltext_of_pagenumber [Pdfpagelabels]				
Return the text for a page label.











				pagenumber_of_target [Pdfpage]				
Return a page number given a destination.











				pages_of_pagetree [Pdfpage]				
Extract the page tree from a PDF document and parse it to a list of page
objects.











				pair [Pdfutil]				
A similar function to couple, but the coupling is non-overlapping.











				pair_ext [Pdfutil]				
A version of pair which adds a unary function for the singleton, much
like couple_ext.











				pair_reduce [Pdfutil]				
As couple_reduce is to couple, so pair_reduce is to pair.











				pairs [Pdfutil]				
Produce a list of overlapping pairs of elements in a list in order, producing
the empty list if on singleton input.











				pairs_of_list [Pdfutil]				
Make consecutive elements of an even-length list into a list of pairs.











				parse [Pdfread]				
Parse a PDF object.











				parse_function [Pdffun]				
Parse a function given a document and function object.











				parse_matrix [Pdf]				
Calling parse_matrix pdf name dict parses a PDF matrix found under
key name in dictionary dict into a Transform.transform_matrix.











				parse_operators [Pdfops]				
Given a pdf document, resource dictionary and list of streams representing
the graphics content (PDF allows a single page's graphics content to be split
over several streams), return a list of operators.











				parse_rectangle [Pdf]				
Parse a PDF rectangle structure into min x, min y, max x, max y.











				parse_single_object [Pdfread]				
Parse a single object.











				parse_single_stream [Pdfops]				
Parse a single byte streams to an operator list given a document and resource
dictionary.











				parse_stream [Pdfops]				
Parse a list of byte streams to an operator list given a document and resource
dictionary.











				pdf_of_channel [Pdfread]				
Same as pdf_of_input, but from an OCaml channel.











				pdf_of_channel_lazy [Pdfread]				
As pdf_of_channel, but delay loading of streams and parsing of objects like pdf_of_input_lazy.











				pdf_of_file [Pdfread]				
Read a PDF from the given filename with optional user and owner passwords.











				pdf_of_input [Pdfread]				
Read a PDF from a Pdfio.input, with an optional user password which, if
absent, is assumed to be the empty string, and optional owner password.











				pdf_of_input_lazy [Pdfread]				
Same as pdf_of_input, but delay loading of streams and parsing of objects
(they will be loaded and parsed when needed).











				pdf_of_pages [Pdfpage]				
Return a pdf with a subset of pages, but nothing else changed - exactly the
same page object numbers, so bookmarks etc still work.











				pdf_to_channel [Pdfwrite]				
As pdf_to_output but to an OCaml channel.











				pdf_to_file [Pdfwrite]				
Simple write to given file name.











				pdf_to_file_options [Pdfwrite]				
As pdf_to_channel but to a named file.











				pdf_to_output [Pdfwrite]				
Write a PDF document to an Pdfio.output, optionally encrypting.











				pdfdocstring_of_codepoints [Pdftext]				
Build a pdf string in pdfdocencoding (if no unicode-only characters are
used) or UTF16BE (if they are)











				pdfdocstring_of_utf8 [Pdftext]				
Take a UTF8 string and convert to pdfdocencoding (if no unicode-only
characters are used) or UTF16BE (if they are))











				pdfobject_of_destination [Pdfdest]				
Write a destination to a Pdf.pdfobject.











				pdfobject_of_function [Pdffun]				
Flatten a function to its PDF representation











				pdfobjmap_empty [Pdf]				
Make an empty object map











				pdfobjmap_find [Pdf]				
Find an object in the object map











				peek_byte [Pdfio]				
Look at the next byte without advancing the pointer.











				peek_char [Pdfio]				
Look at the next character without advancing the pointer.











				permissions [Pdfread]				
Return list of permissions











				perpendicular [Pdfutil]				
Find the vector pi / 2 anticlockwise from the given one.











				pi [Pdfutil]				
Pi.











				points [Pdfunits]				
Convert a measurement to points











				position [Pdfutil]				
Position of an element in a list, or None if not found











				position_1 [Pdfutil]				
Position (1-based) in a list, or None if not found











				postpend_operators [Pdfpage]				
Add operators to the end of a page.











				pow [Pdfutil]				
pow x y is y to the power x











				pow2gt [Pdfutil]				
Largest power of two greater or equal to an integer.











				pow2lt [Pdfutil]				
Largest power of two smaller or equal to an integer.











				prepend_operators [Pdfpage]				
Add operators to the beginning of a page.











				print_bytes [Pdfio]				
Print bytes to standard output.











				print_document_ocg [Pdfocg]				
Print information about the document's Optional Content Groups to Standard
    Output.











				print_floats [Pdfutil]				
Print a list of floating point numbers separated by spaces.











				print_function [Pdffun]				
Print a function to Standard Output.











				print_int32s [Pdfutil]				
Print a list of int32s separated by spaces











				print_ints [Pdfutil]				
Print a list of integers separated by spaces











				print_lexeme [Pdfread]				
Print a lexeme to Standard Output with a space after it, for debug.











				protect [Pdfpage]				
Calling protect pdf add stack operators to a pre-ISO
    content stream to ensure it is composeable.











				putbit [Pdfio]				
Put a single bit, 0 or 1.











				putval [Pdfio]				
Put a multi-bit value (given as an int32) containing the given number of
useful bits into a bitstream











				R




				rad_of_deg [Pdfutil]				



				read [Pdfafm]				
Return the header lines (header item, contents), character metrics
(character, width) and kerning pairs (char1, char2, kerm), and (charname,
width) pairs from an AFM file.











				read [Pdfpagelabels]				
Read the page labels from a document











				read_bookmarks [Pdfmarks]				
Read the bookmarks from a document.











				read_char_back [Pdfio]				
Read the previous character (if there is one), moving the pointer back one.











				read_colourspace [Pdfspace]				
Read a colourspace from a PDF given a document, page resources dictionary and the colourspace object











				read_debug [Pdfread]				
If set, some debug output is produced.











				read_destination [Pdfdest]				
Read a destination given a PDF and destionation object.











				read_font [Pdftext]				
Read a font from a given document and object











				read_header [Pdfread]				
Read a PDF header











				read_line [Pdfio]				
Read a line from an input in the manner of Stdlib.read_line.











				read_lines [Pdfio]				
Read all the lines in an input, in the manner of Stdlib.read_line.











				read_ocg [Pdfocg]				
Read optional content data.











				really_drop_evens [Pdfutil]				
Same as drop_evens, but don't save the last element.











				recompose [Pdftransform]				
Recompose from the above information.











				recrypt_pdf [Pdfcrypt]				
recrypt_pdf decrypted_and_modified re-encrypts a PDF document
which was decrypted using the user password and owner password from the
original encrypted file and the same permissions and encryption parameters.











				rectangle_of_paper [Pdfpage]				
Make a PDF rectangle from a Paper.papersize.











				recurse_array [Pdf]				
Similarly for an Array.











				recurse_dict [Pdf]				
Use the given function on each element of a PDF dictionary.











				remove [Pdfpagelabels]				
Remove all page labels.











				remove [Pdfutil]				
Remove something from a list, if it's there.











				remove_bookmarks [Pdfmarks]				
Remove the bookmarks from a document.











				remove_dict_entry [Pdf]				
Remove a dictionary entry, if it exists.











				remove_duplicate_fonts [Pdfmerge]				
Remove duplicate fonts from a PDF.











				remove_unreferenced [Pdf]				
Garbage-collect a pdf document.











				removeobj [Pdf]				
Remove the given object











				renumber [Pdf]				
Perform the given renumberings on a PDF.











				renumber_object_parsed [Pdf]				
Renumber an object given a change table.











				renumber_pages [Pdfpage]				
Rename the resources within a number of page resource dictionaries and
contents, so as to allow them to be merged without name clashes.











				renumber_pdfs [Pdf]				
Make a number of PDF documents contain no mutual object numbers.











				replace [Pdfutil]				
replace k v l replaces the existing binding of k in l with one with binds k
to v.











				replace_dict_entry [Pdf]				
replace_dict_entry dict key value replaces a dictionary entry, raising Not_found if it's not there.











				replace_number [Pdfutil]				
replace n x xs replaces the nth element of the list xs with x (the first is element 1)











				replaceinlist [Pdfutil]				
replaceinlist f x l replaces any element of l for which f l is true
with x.











				rev [Pdfutil]				



				rev_compare [Pdfutil]				
Like Stdlib.compare, but the other way around.











				rev_map [Pdfutil]				



				rev_map3 [Pdfutil]				
Similar to rev_map, but 3 arguments.











				rev_map4 [Pdfutil]				
Similar to rev_map, but 4 arguments.











				rev_map5 [Pdfutil]				
Similar to rev_map, but 5 arguments.











				rev_map6 [Pdfutil]				
Similar to rev_map, but 6 arguments.











				reverse_glyph_hashes [Pdfglyphlist]				
The reverse of glyph_hashes.











				reverse_name_to_pdf_hashes [Pdfglyphlist]				
Convert a PDF encoding number to glyph name, hash table version.











				reverse_table_of_encoding [Pdftext]				
Reverse table of all the entries in an encoding.











				revisions [Pdfread]				
Read the number of revisions of the document, by performing a dummy read.











				rewind [Pdfio]				
Move backward one byte











				roman_lower [Pdfutil]				
Lowercase roman representation of a number











				roman_upper [Pdfutil]				
Uppercase roman representation of a number











				root2 [Pdfutil]				
Square root of two.











				rotation_of_int [Pdfpage]				
The reverse.











				round [Pdfutil]				
Round a real.











				S




				safe_float [Pdfutil]				
Make sure a floating point number is no degenarate, by making it zero if it is.











				scalevectolength [Pdfutil]				
Scale a vector to a given length.











				select [Pdfutil]				
Select the nth element in a list (first is element 1).











				set [Pdfutil]				
Set a boolean reference to true











				set_array [Pdfutil]				
Set all the values of an array.











				setify [Pdfutil]				
Remove duplicates from a list.











				setify_preserving_order [Pdfutil]				
Same as setify, but preserve order.











				setinit [Pdfio]				
setinit i s o l sets s o...o + l - 1 from the input











				setinit_string [Pdfio]				
setinit_string i s o l sets s o...o + l - 1 from the input











				setminus [Pdfutil]				
The set setminus a b contains all those elements which are in a but are
do not appear in b.











				setminus_preserving_order [Pdfutil]				
The same, but preserving order











				sha256 [Pdfcryptprimitives]				
SHA256 digest











				sha384 [Pdfcryptprimitives]				
SHA344 digest











				sha512 [Pdfcryptprimitives]				
SHA512 digest











				shortest_unused_prefix [Pdfpage]				
Find the shortest lower-case alphabetic string which is not a prefix of any
    name in /Resources.











				sign_extend [Pdfutil]				
The call sign_extend l n extends n of length l bits to fit a native integer











				simplify_utf16be [Pdftext]				
Remake a UTF16BE string into a PDFDocEncoding string if all characters are
    in PDFDocEncoding











				some [Pdfutil]				



				sort [Pdfutil]				
Tail-recursive versions of list functions (and some simple variations).











				split [Pdfutil]				



				split3 [Pdfutil]				



				split5 [Pdfutil]				



				split6 [Pdfutil]				



				split8 [Pdfutil]				



				split_around [Pdfutil]				
Split a list into a list of lists at every point where a predicate is true











				splitat [Pdfutil]				
Split a list at the given positions.











				splitinto [Pdfutil]				
Split a list into some lists of length n (and possibly a final one of
length < n), preserving order.











				splitinto_small [Pdfutil]				
Non-tail recursive version of splitinto, for use only when n is small and fixed.











				sqr [Pdfutil]				
Square a number











				sr32 [Pdfutil]				



				sr64 [Pdfutil]				



				standard_font_of_name [Pdftext]				
Parses a string such as "/Times-Bold" or "/TimesNewRoman,Bold" to Pdftext.TimesRomanBold etc.











				starts_with [Pdfutil]				
The standard OCaml starts_with function, for versions of OCaml too old to have it.











				stemv_of_standard_font [Pdfstandard14]				
Return a suitable StemV value for a standard font











				stream_of_ops [Pdfops]				
Flatten a list of operators to an uncompressed PDF stream.











				string_of_bookmark [Pdfmarks]				
Debug string from a bookmark.











				string_of_bytes [Pdfio]				
Make a string from a bytes.











				string_of_char [Pdfutil]				
Make a string from a character.











				string_of_colourspace [Pdfspace]				
Produce a debug string











				string_of_date [Pdfdate]				
Build a string from a date.











				string_of_font [Pdftext]				
A debug string for the whole font datatype.











				string_of_input [Pdfio]				
string_of_input i gives a string with the contents of i











				string_of_int_array [Pdfio]				
A string from a single int array











				string_of_int_arrays [Pdfio]				
A string from a list of integer arrays











				string_of_lexeme [Pdfread]				
String representation of a lexeme











				string_of_matrix [Pdftransform]				
String of a transformation matrix.











				string_of_op [Pdfops]				
Make a string of a single operator (for debug purposes).











				string_of_ops [Pdfops]				
Same as string_of_op, but of several operators (for debug purposes).











				string_of_pagelabel [Pdfpagelabels]				
Debug string of page label











				string_of_pdf [Pdfwrite]				
Calculate a string of a pdf object.











				string_of_pdf_including_data [Pdfwrite]				
Calculate a string of a pdf object, but include binary data too.











				string_of_standard_font [Pdftext]				
Returns a string such as "Times-Bold" for Pdftext.TimesBold etc.











				string_of_token [Pdfgenlex]				
For debug only.











				string_of_tokens [Pdfgenlex]				
For debug only.











				string_of_transform [Pdftransform]				
Make a string of a transform for debug purposes.











				string_replace_all [Pdfutil]				
Calling string_replace_all x x' s replaces all instances of x with x'
in s, returning a new string.











				string_replace_all_lazy [Pdfutil]				
The same, but provide a function for the replacement string











				sum [Pdfutil]				
Sum of a list of integers.











				swap [Pdfutil]				
Swaps the data at the given indexes in an array.











				symbol_afm [Pdfafmdata]				



				T




				table_of_encoding [Pdftext]				
Table of all the entries in an encoding.











				tail_no_fail [Pdfutil]				
Like List.tl but [] yields [].











				tails [Pdfutil]				
Ditto, tails.











				take [Pdfutil]				
take l n takes n elements from the list raising Invalid_argument if
there are not enough elements to take or if n < 0.











				take' [Pdfutil]				
The same as take,  but with the arguments reversed.











				takewhile [Pdfutil]				
Take elements from a list while a given predicate is true, returning them in order.











				takewhile_reverse [Pdfutil]				
The same as takewhile, but the list is returned in reverse order.











				target_of_pagenumber [Pdfpage]				
Build a basic Fit destintation from a page number of a PDF.











				text_extractor_of_font [Pdftext]				
Build a text extractor from a document and font object











				text_extractor_of_font_real [Pdftext]				
Build a text extractor from a document and a font











				textwidth [Pdfstandard14]				
Calculate the width, in millipoints, of a string in the given font, taking
into account kerning if the first argument is true.











				times_bold_afm [Pdfafmdata]				



				times_bold_italic_afm [Pdfafmdata]				



				times_italic_afm [Pdfafmdata]				



				times_roman_afm [Pdfafmdata]				



				tl [Pdfutil]				



				toint [Pdfutil]				
Same as Stdlib.int_of_float











				transform [Pdftransform]				
Transform a coordinate by a given transform.











				transform_annotations [Pdfannot]				



				transform_bookmark [Pdfmarks]				
Transform a bookmark's destination











				transform_destination [Pdfdest]				
Transform a destination by a matrix











				transform_matrix [Pdftransform]				
Transform a coordinate by a given transformation matrix.











				tryfind [Pdfutil]				
Option lookup on hashtables











				tuple [Pdfutil]				
Make a tuple.











				U




				uncompress [Pdfflate]				
Uncompress data.











				unique_key [Pdf]				
Given a dictionary and a prefix (e.g gs), return a name, starting with the
prefix, which is not already in the dictionary (e.g /gs0).











				unit [Pdfpaper]				
Project the unit from a paper size











				unopt [Pdfutil]				
Strip the Some from an option.











				uslegal [Pdfpaper]				
United States paper sizes.











				usletter [Pdfpaper]				



				utf16be_of_codepoints [Pdftext]				
A UTF16BE string for a list of unicode codepoints (with BOM)











				utf8_of_codepoints [Pdftext]				
A UTF8 string for a list of unicode codepoints











				utf8_of_pdfdocstring [Pdftext]				
Take a pdf string (which will be either pdfdocencoding or UTF16BE) and
return a string representing the same unicode codepoints in UTF8











				V




				veclength [Pdfutil]				
The length of a vector.











				W




				what_encryption [Pdfread]				
Return encryption method in use











				width [Pdfpaper]				
Project the width from a paper size.











				write [Pdfpagelabels]				
Write page labels to a document, replacing any there.











				write_bitstream_append_aligned [Pdfio]				
Append two write bitstreams, aligning at boundary











				write_colourspace [Pdfspace]				
Write a colourspace to a PDF, returning it.











				write_debug [Pdfwrite]				
When set to true, various pieces of information are printed to standard
output when a PDF is written.











				write_font [Pdftext]				
Write a font to a given document, returning the object number for the main
font dictionary











				write_ocg [Pdfocg]				
Write optional content data.











				Z




				zapf_dingbats_afm [Pdfafmdata]				
We pass unit because the AFM files are parsed upon demand and then memoised.











				zipn [Pdfutil]				
Take a list of lists of equal length, and turn into a list of lists, the
first containing all the first elements of the original lists, the second the
second, and so on.
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sig

  type toget

  type stream = Got of Pdfio.bytes | ToGet of Pdf.toget

  type pdfobject =

      Null

    | Boolean of bool

    | Integer of int

    | Real of float

    | String of string

    | Name of string

    | Array of Pdf.pdfobject list

    | Dictionary of (string * Pdf.pdfobject) list

    | Stream of (Pdf.pdfobject * Pdf.stream) Stdlib.ref

    | Indirect of int

  type objectdata =

      Parsed of Pdf.pdfobject

    | ParsedAlreadyDecrypted of Pdf.pdfobject

    | ToParse

    | ToParseFromObjectStream of (int, int list) Stdlib.Hashtbl.t * int *

        int *

        (int -> int list -> (int * (Pdf.objectdata Stdlib.ref * int)) list)

  type pdfobjmap_key = int

  type pdfobjmap =

      (Pdf.pdfobjmap_key, Pdf.objectdata Stdlib.ref * int) Stdlib.Hashtbl.t

  val pdfobjmap_empty : unit -> Pdf.pdfobjmap

  val pdfobjmap_find :

    Pdf.pdfobjmap_key -> Pdf.pdfobjmap -> Pdf.objectdata Stdlib.ref * int

  type pdfobjects = {

    mutable maxobjnum : int;

    mutable parse : (Pdf.pdfobjmap_key -> Pdf.pdfobject) option;

    mutable pdfobjects : Pdf.pdfobjmap;

    mutable object_stream_ids : (int, int) Stdlib.Hashtbl.t;

  }

  type saved_encryption = {

    from_get_encryption_values :

      Pdfcryptprimitives.encryption * string * string * int32 * string *

      string option * string option;

    encrypt_metadata : bool;

    perms : string;

  }

  type deferred_encryption = {

    crypt_type : Pdfcryptprimitives.encryption;

    file_encryption_key : string option;

    obj : int;

    gen : int;

    key : int array;

    keylength : int;

    r : int;

  }

  type t = {

    mutable major : int;

    mutable minor : int;

    mutable root : int;

    mutable objects : Pdf.pdfobjects;

    mutable trailerdict : Pdf.pdfobject;

    mutable was_linearized : bool;

    mutable saved_encryption : Pdf.saved_encryption option;

  }

  val empty : unit -> Pdf.t

  exception PDFError of string

  val input_pdferror : Pdfio.input -> string -> string

  val getstream : Pdf.pdfobject -> unit

  val getnum : Pdf.t -> Pdf.pdfobject -> float

  val lookup_obj : Pdf.t -> int -> Pdf.pdfobject

  val lookup_fail :

    string -> Pdf.t -> string -> Pdf.pdfobject -> Pdf.pdfobject

  val lookup_exception :

    exn -> Pdf.t -> string -> Pdf.pdfobject -> Pdf.pdfobject

  val lookup_direct :

    Pdf.t -> string -> Pdf.pdfobject -> Pdf.pdfobject option

  val indirect_number : Pdf.t -> string -> Pdf.pdfobject -> int option

  val lookup_direct_orelse :

    Pdf.t -> string -> string -> Pdf.pdfobject -> Pdf.pdfobject option

  val remove_dict_entry : Pdf.pdfobject -> string -> Pdf.pdfobject

  val replace_dict_entry :

    Pdf.pdfobject -> string -> Pdf.pdfobject -> Pdf.pdfobject

  val add_dict_entry :

    Pdf.pdfobject -> string -> Pdf.pdfobject -> Pdf.pdfobject

  val direct : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject

  val objcard : Pdf.t -> int

  val removeobj : Pdf.t -> int -> unit

  val addobj : Pdf.t -> Pdf.pdfobject -> int

  val addobj_given_num : Pdf.t -> int * Pdf.pdfobject -> unit

  val parse_rectangle :

    Pdf.t -> Pdf.pdfobject -> float * float * float * float

  val parse_matrix :

    Pdf.t -> string -> Pdf.pdfobject -> Pdftransform.transform_matrix

  val make_matrix : Pdftransform.transform_matrix -> Pdf.pdfobject

  val renumber_pdfs : Pdf.t list -> Pdf.t list

  val unique_key : string -> Pdf.pdfobject -> string

  val objiter : (int -> Pdf.pdfobject -> unit) -> Pdf.t -> unit

  val objiter_inorder : (int -> Pdf.pdfobject -> unit) -> Pdf.t -> unit

  val objiter_gen : (int -> int -> Pdf.pdfobject -> unit) -> Pdf.t -> unit

  val objselfmap : (Pdf.pdfobject -> Pdf.pdfobject) -> Pdf.t -> unit

  val iter_stream : (Pdf.pdfobject -> unit) -> Pdf.t -> unit

  val remove_unreferenced : Pdf.t -> unit

  val is_whitespace : char -> bool

  val is_not_whitespace : char -> bool

  val is_delimiter : char -> bool

  val page_reference_numbers : Pdf.t -> int list

  val objnumbers : Pdf.t -> int list

  val recurse_dict :

    (Pdf.pdfobject -> Pdf.pdfobject) ->

    (string * Pdf.pdfobject) list -> Pdf.pdfobject

  val recurse_array :

    (Pdf.pdfobject -> Pdf.pdfobject) -> Pdf.pdfobject list -> Pdf.pdfobject

  val changes : Pdf.t -> (int, int) Stdlib.Hashtbl.t

  val renumber : (int, int) Stdlib.Hashtbl.t -> Pdf.t -> Pdf.t

  val renumber_object_parsed :

    Pdf.t -> (int, int) Stdlib.Hashtbl.t -> Pdf.pdfobject -> Pdf.pdfobject

  val bigarray_of_stream : Pdf.pdfobject -> Pdfio.bytes

  val objects_of_list :

    (int -> Pdf.pdfobject) option ->

    (int * (Pdf.objectdata Stdlib.ref * int)) list -> Pdf.pdfobjects

  val objects_referenced :

    string list ->

    (string * Pdf.pdfobject) list -> Pdf.t -> Pdf.pdfobject -> int list

  val generate_id : Pdf.t -> string -> (unit -> float) -> Pdf.pdfobject

  val catalog_of_pdf : Pdf.t -> Pdf.pdfobject

  val find_indirect : string -> Pdf.pdfobject -> int option

  val nametree_lookup :

    Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> Pdf.pdfobject option

  val contents_of_nametree :

    Pdf.t -> Pdf.pdfobject -> (Pdf.pdfobject * Pdf.pdfobject) list

  val deep_copy : Pdf.t -> Pdf.t

  val change_id : Pdf.t -> string -> unit

  type toget_crypt = NoChange | ToDecrypt of Pdf.deferred_encryption

  val length_of_toget : Pdf.toget -> int

  val input_of_toget : Pdf.toget -> Pdfio.input

  val position_of_toget : Pdf.toget -> int

  val toget :

    ?crypt:Pdf.toget_crypt -> Pdfio.input -> int -> int -> Pdf.toget

  val string_of_pdf : (Pdf.pdfobject -> string) Stdlib.ref

  val transform_rect :

    Pdf.t -> Pdftransform.transform_matrix -> Pdf.pdfobject -> Pdf.pdfobject

  val transform_quadpoints :

    Pdf.t -> Pdftransform.transform_matrix -> Pdf.pdfobject -> Pdf.pdfobject

end
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sig

  val read :

    Pdfio.input ->

    (string * string) list * (int * int) list * (int * int * int) list *

    (string * int) list

end
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sig

  val courier_afm : unit -> string

  val courier_oblique_afm : unit -> string

  val courier_bold_afm : unit -> string

  val courier_bold_oblique_afm : unit -> string

  val times_roman_afm : unit -> string

  val times_bold_afm : unit -> string

  val times_italic_afm : unit -> string

  val times_bold_italic_afm : unit -> string

  val helvetica_afm : unit -> string

  val helvetica_bold_afm : unit -> string

  val helvetica_oblique_afm : unit -> string

  val helvetica_bold_oblique_afm : unit -> string

  val symbol_afm : unit -> string

  val zapf_dingbats_afm : unit -> string

end
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sig

  type style = NoStyle | Solid | Dashed | Beveled | Inset | UnderlineStyle

  type border = {

    width : float;

    vradius : float;

    hradius : float;

    style : Pdfannot.style;

    dasharray : int array;

  }

  type subtype =

      Text

    | Link

    | FreeText

    | Line

    | Square

    | Circle

    | Polygon

    | PolyLine

    | Highlight

    | Underline

    | Squiggly

    | StrikeOut

    | Stamp

    | Caret

    | Ink

    | Popup of Pdfannot.t

    | FileAttachment

    | Sound

    | Movie

    | Widget

    | Screen

    | PrinterMark

    | TrapNet

    | Watermark

    | ThreeDee

    | Unknown

  and t = {

    subtype : Pdfannot.subtype;

    annot_contents : string option;

    subject : string option;

    rectangle : float * float * float * float;

    border : Pdfannot.border;

    colour : (int * int * int) option;

    annotrest : Pdf.pdfobject;

  }

  val annotations_of_page : Pdf.t -> Pdfpage.t -> Pdfannot.t list

  val add_annotation : Pdf.t -> Pdfpage.t -> Pdfannot.t -> Pdfpage.t

  val make_border :

    ?vradius:float ->

    ?hradius:float ->

    ?style:Pdfannot.style -> ?dasharray:int array -> float -> Pdfannot.border

  val make :

    ?content:string ->

    ?border:Pdfannot.border ->

    ?rectangle:float * float * float * float ->

    ?colour:int * int * int ->

    ?subject:string -> Pdfannot.subtype -> Pdfannot.t

  val transform_annotations :

    Pdf.t -> Pdftransform.transform_matrix -> Pdf.pdfobject -> unit

end
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sig

  type encoding = ASCIIHex | ASCII85 | RunLength | Flate

  type predictor =

      TIFF2

    | PNGNone

    | PNGSub

    | PNGUp

    | PNGAverage

    | PNGPaeth

    | PNGOptimum

  exception Couldn'tDecodeStream of string

  exception DecodeNotSupported of string

  val encode_pdfstream :

    Pdf.t ->

    Pdfcodec.encoding ->

    ?predictor:Pdfcodec.predictor ->

    ?predictor_columns:int -> Pdf.pdfobject -> unit

  val decode_pdfstream : Pdf.t -> Pdf.pdfobject -> unit

  val decode_pdfstream_onestage : Pdf.t -> Pdf.pdfobject -> unit

  val decode_pdfstream_until_unknown : Pdf.t -> Pdf.pdfobject -> unit

  val decode_from_input : Pdfio.input -> Pdf.pdfobject -> Pdfio.bytes option

  val flate_level : int Stdlib.ref

  val encode_flate : Pdfio.bytes -> Pdfio.bytes

  val decode_flate : Pdfio.bytes -> Pdfio.bytes

  val debug : bool Stdlib.ref

  val string_of_pdf : (Pdf.pdfobject -> string) Stdlib.ref

end





./usr/share/doc/libcamlpdf-ocaml-dev/html/type_Pdfcrypt.html



sig

  val crypt_debug : bool Stdlib.ref

  type permission =

      NoEdit

    | NoPrint

    | NoCopy

    | NoAnnot

    | NoForms

    | NoExtract

    | NoAssemble

    | NoHqPrint

  val decrypt_pdf :

    ?keyfromowner:string ->

    string -> Pdf.t -> Pdf.t option * Pdfcrypt.permission list

  val decrypt_pdf_owner : string -> Pdf.t -> Pdf.t option

  val is_encrypted : Pdf.t -> bool

  val recrypt_pdf : ?renumber:bool -> Pdf.t -> string -> Pdf.t

  val encrypt_pdf_40bit :

    string -> string -> Pdfcrypt.permission list -> Pdf.t -> Pdf.t

  val encrypt_pdf_128bit :

    string -> string -> Pdfcrypt.permission list -> Pdf.t -> Pdf.t

  val encrypt_pdf_AES :

    bool -> string -> string -> Pdfcrypt.permission list -> Pdf.t -> Pdf.t

  val encrypt_pdf_AES256 :

    bool -> string -> string -> Pdfcrypt.permission list -> Pdf.t -> Pdf.t

  val encrypt_pdf_AES256ISO :

    bool -> string -> string -> Pdfcrypt.permission list -> Pdf.t -> Pdf.t

  val string_of_pdf : (Pdf.pdfobject -> string) Stdlib.ref

  val decrypt_single_stream :

    string option ->

    string option -> Pdf.t -> int -> int -> Pdf.pdfobject -> Pdf.pdfobject

  val get_encryption_values :

    Pdf.t ->

    Pdfcryptprimitives.encryption * string * string * int32 * string *

    string option * string option

  val banlist_of_p : int32 -> Pdfcrypt.permission list

end
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sig

  val crypt : int array -> Pdfio.bytes -> Pdfio.bytes

  val aes_decrypt_data :

    ?remove_padding:bool -> int -> int array -> Pdfio.bytes -> Pdfio.bytes

  val aes_decrypt_data_ecb :

    ?remove_padding:bool -> int -> int array -> Pdfio.bytes -> Pdfio.bytes

  val aes_encrypt_data :

    ?firstblock:int array -> int -> int array -> Pdfio.bytes -> Pdfio.bytes

  val aes_encrypt_data_ecb : int -> int array -> Pdfio.bytes -> Pdfio.bytes

  val sha256 : Pdfio.input -> string

  val sha384 : Pdfio.input -> string

  val sha512 : Pdfio.input -> string

  type encryption = ARC4 of int * int | AESV2 | AESV3 of bool

  val find_hash :

    Pdfcryptprimitives.encryption ->

    int32 -> int32 -> int array -> int -> int array

  val decrypt_stream_data :

    Pdfcryptprimitives.encryption ->

    bool ->

    string option ->

    int -> int -> int array -> int -> int -> Pdfio.bytes -> Pdfio.bytes

end
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sig

  type t = {

    year : int;

    month : int;

    day : int;

    hour : int;

    minute : int;

    second : int;

    hour_offset : int;

    minute_offset : int;

  }

  exception BadDate

  val date_of_string : string -> Pdfdate.t

  val string_of_date : Pdfdate.t -> string

end
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sig

  type targetpage = PageObject of int | OtherDocPageNumber of int

  type t =

      Action of Pdf.pdfobject

    | NullDestination

    | NamedDestinationElsewhere of string

    | XYZ of Pdfdest.targetpage * float option * float option * float option

    | Fit of Pdfdest.targetpage

    | FitH of Pdfdest.targetpage * float option

    | FitV of Pdfdest.targetpage * float option

    | FitR of Pdfdest.targetpage * float * float * float * float

    | FitB of Pdfdest.targetpage

    | FitBH of Pdfdest.targetpage * float option

    | FitBV of Pdfdest.targetpage * float option

  val read_destination : Pdf.t -> Pdf.pdfobject -> Pdfdest.t

  val pdfobject_of_destination : Pdfdest.t -> Pdf.pdfobject

  val transform_destination :

    Pdftransform.transform_matrix -> Pdfdest.t -> Pdfdest.t

end
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sig

  type logger = string -> unit

  val default : Pdfe.logger

  val logger : Pdfe.logger Stdlib.ref

  val log : Pdfe.logger

end
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sig

  exception Error of string * string

  val compress :

    ?level:int ->

    ?header:bool -> (bytes -> int) -> (bytes -> int -> unit) -> unit

  val uncompress :

    ?header:bool -> (bytes -> int) -> (bytes -> int -> unit) -> unit

end
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sig

  type calculator =

      If of Pdffun.calculator list

    | IfElse of Pdffun.calculator list * Pdffun.calculator list

    | Bool of bool

    | Float of float

    | Int of int32

    | Abs

    | Add

    | Atan

    | Ceiling

    | Cos

    | Cvi

    | Cvr

    | Div

    | Exp

    | Floor

    | Idiv

    | Ln

    | Log

    | Mod

    | Mul

    | Neg

    | Round

    | Sin

    | Sqrt

    | Sub

    | Truncate

    | And

    | Bitshift

    | Eq

    | Ge

    | Gt

    | Le

    | Lt

    | Ne

    | Not

    | Or

    | Xor

    | Copy

    | Exch

    | Pop

    | Dup

    | Index

    | Roll

  type sampled = {

    size : int list;

    order : int;

    encode : float list;

    decode : float list;

    bps : int;

    samples : int32 array;

  }

  and interpolation = { c0 : float list; c1 : float list; n : float; }

  and stitching = {

    functions : Pdffun.t list;

    bounds : float list;

    stitch_encode : float list;

  }

  and pdf_fun_kind =

      Interpolation of Pdffun.interpolation

    | Stitching of Pdffun.stitching

    | Sampled of Pdffun.sampled

    | Calculator of Pdffun.calculator list

  and t = {

    func : Pdffun.pdf_fun_kind;

    domain : float list;

    range : float list option;

  }

  val parse_function : Pdf.t -> Pdf.pdfobject -> Pdffun.t

  exception BadFunctionEvaluation of string

  val eval_function : Pdffun.t -> float list -> float list

  val pdfobject_of_function : Pdf.t -> Pdffun.t -> Pdf.pdfobject

  val print_function : Pdffun.t -> unit

end
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sig

  type t =

      LexNull

    | LexBool of bool

    | LexInt of int

    | LexReal of float

    | LexString of string

    | LexName of string

    | LexLeftSquare

    | LexRightSquare

    | LexLeftDict

    | LexRightDict

    | LexStream of Pdf.stream

    | LexEndStream

    | LexObj

    | LexEndObj

    | LexR

    | LexComment

    | StopLexing

    | LexNone

  val string_of_token : Pdfgenlex.t -> string

  val string_of_tokens : Pdfgenlex.t list -> string

  val lex_single : Pdfio.input -> Pdfgenlex.t

  val lex : Pdfio.input -> Pdfgenlex.t list

  val lex_string : string -> Pdfgenlex.t list

end
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sig

  val glyph_hashes : unit -> (string, int list) Stdlib.Hashtbl.t

  val reverse_glyph_hashes : unit -> (int list, string) Stdlib.Hashtbl.t

  val name_to_pdf : (string * int) list

  val name_to_pdf_hashes : (string, int) Stdlib.Hashtbl.t

  val reverse_name_to_pdf_hashes : (int, string) Stdlib.Hashtbl.t

  val name_to_win : (string * int) list

  val name_to_standard : (string * int) list

  val name_to_macroman : (string * int) list

  val name_to_macexpert : (string * int) list

  val name_to_symbol : (string * int) list

  val name_to_dingbats : (string * int) list

end
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sig

  type pixel_layout = BPP1 | BPP8 | BPP24 | BPP48

  type t =

      JPEG of Pdfio.bytes * float list option

    | JPEG2000 of Pdfio.bytes * float list option

    | JBIG2 of Pdfio.bytes * float list option

    | Raw of int * int * Pdfimage.pixel_layout * Pdfio.bytes

  val get_image_24bpp : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> Pdfimage.t

  val get_image : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> Pdfimage.t

  val get_image_raw_24bpp :

    Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> Pdfimage.t

  val get_image_raw : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> Pdfimage.t

  val get_image_unprocessed_pixel :

    Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> (int -> int array) option

  val colspace : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> Pdfspace.t

  val bpc : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject option

end
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sig

  type input = {

    pos_in : unit -> int;

    seek_in : int -> unit;

    input_char : unit -> char option;

    input_byte : unit -> int;

    in_channel_length : int;

    set_offset : int -> unit;

    caml_channel : Stdlib.in_channel option;

    source : string;

  }

  type output = {

    pos_out : unit -> int;

    seek_out : int -> unit;

    output_char : char -> unit;

    output_byte : int -> unit;

    output_string : string -> unit;

    out_caml_channel : Stdlib.out_channel option;

    out_channel_length : unit -> int;

  }

  val no_more : int

  type caml_bytes = bytes

  type bytes

  val input_of_channel : ?source:string -> Stdlib.in_channel -> Pdfio.input

  val input_of_bytes : ?source:string -> Pdfio.bytes -> Pdfio.input

  val input_of_string : ?source:string -> string -> Pdfio.input

  val output_of_channel : Stdlib.out_channel -> Pdfio.output

  val input_output_of_bytes : int -> Pdfio.output * Pdfio.bytes Stdlib.ref

  val extract_bytes_from_input_output :

    Pdfio.output -> Pdfio.bytes Stdlib.ref -> Pdfio.bytes

  val nudge : Pdfio.input -> unit

  val rewind : Pdfio.input -> unit

  val peek_char : Pdfio.input -> char option

  val peek_byte : Pdfio.input -> int

  val read_char_back : Pdfio.input -> char option

  val read_line : Pdfio.input -> string

  val read_lines : Pdfio.input -> string list

  type rawbytes =

      (int, Stdlib.Bigarray.int8_unsigned_elt, Stdlib.Bigarray.c_layout)

      Stdlib.Bigarray.Array1.t

  val raw_of_bytes : Pdfio.bytes -> Pdfio.rawbytes

  val bytes_of_raw : Pdfio.rawbytes -> Pdfio.bytes

  val mkbytes : int -> Pdfio.bytes

  val bytes_size : Pdfio.bytes -> int

  val fillbytes : int -> Pdfio.bytes -> unit

  val print_bytes : Pdfio.bytes -> unit

  val bget : Pdfio.bytes -> int -> int

  val bget_unsafe : Pdfio.bytes -> int -> int

  val getinit : Pdfio.output -> Pdfio.bytes -> int -> int -> unit

  val bset : Pdfio.bytes -> int -> int -> unit

  val bset_unsafe : Pdfio.bytes -> int -> int -> unit

  val setinit : Pdfio.input -> Pdfio.bytes -> int -> int -> unit

  val setinit_string : Pdfio.input -> Pdfio.caml_bytes -> int -> int -> unit

  val bytes_of_input : Pdfio.input -> int -> int -> Pdfio.bytes

  val string_of_input : Pdfio.input -> string

  val bytes_of_string : string -> Pdfio.bytes

  val bytes_of_caml_bytes : Pdfio.caml_bytes -> Pdfio.bytes

  val bytes_of_list : int list -> Pdfio.bytes

  val bytes_of_charlist : char list -> Pdfio.bytes

  val bytes_of_arraylist : int array list -> Pdfio.bytes

  val bytes_of_int_array : int array -> Pdfio.bytes

  val int_array_of_bytes : Pdfio.bytes -> int array

  val int_array_of_string : string -> int array

  val string_of_int_arrays : int array list -> string

  val string_of_int_array : int array -> string

  val bytes_selfmap : (int -> int) -> Pdfio.bytes -> unit

  val string_of_bytes : Pdfio.bytes -> string

  val charlist_of_bytes : Pdfio.bytes -> char list

  val copybytes : Pdfio.bytes -> Pdfio.bytes

  val bytes_to_output_channel : Stdlib.out_channel -> Pdfio.bytes -> unit

  val bytes_of_input_channel : Stdlib.in_channel -> Pdfio.bytes

  type bitstream = {

    input : Pdfio.input;

    mutable currbyte : int;

    mutable bit : int;

    mutable bitsread : int;

  }

  val bitbytes_of_input : Pdfio.input -> Pdfio.bitstream

  type bitstream_position

  val bitstream_pos : Pdfio.bitstream -> Pdfio.bitstream_position

  val bitstream_seek : Pdfio.bitstream -> Pdfio.bitstream_position -> unit

  val getbit : Pdfio.bitstream -> bool

  val getbitint : Pdfio.bitstream -> int

  val align : Pdfio.bitstream -> unit

  val getval_32 : Pdfio.bitstream -> int -> int32

  val getval_31 : Pdfio.bitstream -> int -> int

  type bitstream_write

  val make_write_bitstream : unit -> Pdfio.bitstream_write

  val putbit : Pdfio.bitstream_write -> int -> unit

  val putval : Pdfio.bitstream_write -> int -> int32 -> unit

  val align_write : Pdfio.bitstream_write -> unit

  val write_bitstream_append_aligned :

    Pdfio.bitstream_write -> Pdfio.bitstream_write -> Pdfio.bitstream_write

  val bytes_of_write_bitstream : Pdfio.bitstream_write -> Pdfio.bytes

  val debug_next_n_chars : int -> Pdfio.input -> unit

end
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sig val get_jpeg_data : Pdfio.input -> Pdfio.bytes end
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sig

  type t = { level : int; text : string; target : Pdfdest.t; isopen : bool; }

  val string_of_bookmark : Pdfmarks.t -> string

  val read_bookmarks : ?preserve_actions:bool -> Pdf.t -> Pdfmarks.t list

  val remove_bookmarks : Pdf.t -> Pdf.t

  val add_bookmarks : Pdfmarks.t list -> Pdf.t -> Pdf.t

  val transform_bookmark :

    Pdftransform.transform_matrix -> Pdfmarks.t -> Pdfmarks.t

end
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sig

  val merge_pdfs :

    bool -> bool -> string list -> Pdf.t list -> int list list -> Pdf.t

  val remove_duplicate_fonts : Pdf.t -> unit

end
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sig

  type ocgusage

  type ocg = {

    ocg_name : string;

    ocg_intent : string list;

    ocg_usage : Pdfocg.ocgusage option;

  }

  type ocgstate = OCG_ON | OCG_OFF | OCG_Unchanged

  type ocglistmode = OCG_AllPages | OCG_VisiblePages

  type ocgappdict

  type ocgconfig = {

    ocgconfig_name : string option;

    ocgconfig_creator : string option;

    ocgconfig_basestate : Pdfocg.ocgstate;

    ocgconfig_on : int list option;

    ocgconfig_off : int list option;

    ocgconfig_intent : string list;

    ocgconfig_usage_application_dictionaries : Pdfocg.ocgappdict list option;

    ocgconfig_order : int Pdfutil.tree option;

    ocgconfig_listmode : Pdfocg.ocglistmode;

    ocgconfig_rbgroups : int list list;

    ocgconfig_locked : int list;

  }

  type ocgproperties = {

    ocgs : (int * Pdfocg.ocg) list;

    ocg_default_config : Pdfocg.ocgconfig;

    ocg_configs : Pdfocg.ocgconfig list;

  }

  val read_ocg : Pdf.t -> Pdfocg.ocgproperties option

  val write_ocg : Pdf.t -> Pdfocg.ocgproperties -> unit

  val print_document_ocg : Pdf.t -> unit

end
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sig

  type t =

      Op_w of float

    | Op_J of int

    | Op_j of int

    | Op_M of float

    | Op_d of float list * float

    | Op_ri of string

    | Op_i of int

    | Op_gs of string

    | Op_q

    | Op_Q

    | Op_cm of Pdftransform.transform_matrix

    | Op_m of float * float

    | Op_l of float * float

    | Op_c of float * float * float * float * float * float

    | Op_v of float * float * float * float

    | Op_y of float * float * float * float

    | Op_h

    | Op_re of float * float * float * float

    | Op_S

    | Op_s

    | Op_f

    | Op_F

    | Op_f'

    | Op_B

    | Op_B'

    | Op_b

    | Op_b'

    | Op_n

    | Op_W

    | Op_W'

    | Op_BT

    | Op_ET

    | Op_Tc of float

    | Op_Tw of float

    | Op_Tz of float

    | Op_TL of float

    | Op_Tf of string * float

    | Op_Tr of int

    | Op_Ts of float

    | Op_Td of float * float

    | Op_TD of float * float

    | Op_Tm of Pdftransform.transform_matrix

    | Op_T'

    | Op_Tj of string

    | Op_TJ of Pdf.pdfobject

    | Op_' of string

    | Op_'' of float * float * string

    | Op_d0 of float * float

    | Op_d1 of float * float * float * float * float * float

    | Op_CS of string

    | Op_cs of string

    | Op_SC of float list

    | Op_sc of float list

    | Op_SCN of float list

    | Op_scn of float list

    | Op_SCNName of string * float list

    | Op_scnName of string * float list

    | Op_G of float

    | Op_g of float

    | Op_RG of float * float * float

    | Op_rg of float * float * float

    | Op_K of float * float * float * float

    | Op_k of float * float * float * float

    | Op_sh of string

    | InlineImage of (Pdf.pdfobject * Pdfio.bytes)

    | Op_Do of string

    | Op_MP of string

    | Op_DP of string * Pdf.pdfobject

    | Op_BMC of string

    | Op_BDC of string * Pdf.pdfobject

    | Op_EMC

    | Op_BX

    | Op_EX

    | Op_Unknown of string

  val parse_single_stream :

    Pdf.t -> Pdf.pdfobject -> Pdfio.bytes -> Pdfops.t list

  val parse_stream :

    Pdf.t -> Pdf.pdfobject -> Pdfio.bytes list -> Pdfops.t list

  val concat_bytess : Pdfio.bytes list -> Pdfio.bytes

  val parse_operators :

    Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject list -> Pdfops.t list

  val stream_of_ops : Pdfops.t list -> Pdf.pdfobject

  val string_of_op : Pdfops.t -> string

  val string_of_ops : Pdfops.t list -> string

  val components : Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> int

  val debug : bool Stdlib.ref

end
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sig

  type rotation = Rotate0 | Rotate90 | Rotate180 | Rotate270

  val int_of_rotation : Pdfpage.rotation -> int

  val rotation_of_int : int -> Pdfpage.rotation

  type t = {

    content : Pdf.pdfobject list;

    mediabox : Pdf.pdfobject;

    resources : Pdf.pdfobject;

    rotate : Pdfpage.rotation;

    rest : Pdf.pdfobject;

  }

  val blankpage : Pdfpaper.t -> Pdfpage.t

  val custompage : Pdf.pdfobject -> Pdfpage.t

  val pages_of_pagetree : Pdf.t -> Pdfpage.t list

  val add_pagetree : Pdfpage.t list -> Pdf.t -> Pdf.t * int

  val add_root : int -> (string * Pdf.pdfobject) list -> Pdf.t -> Pdf.t

  val endpage : Pdf.t -> int

  val page_object_number : Pdf.t -> int -> int option

  val renumber_pages : Pdf.t -> Pdfpage.t list -> Pdfpage.t list

  val change_pages :

    ?matrices:(int * Pdftransform.transform_matrix) list ->

    ?changes:(int * int) list -> bool -> Pdf.t -> Pdfpage.t list -> Pdf.t

  val pdf_of_pages : ?retain_numbering:bool -> Pdf.t -> int list -> Pdf.t

  val rectangle_of_paper : Pdfpaper.t -> Pdf.pdfobject

  val shortest_unused_prefix : Pdf.t -> string

  val add_prefix : Pdf.t -> string -> unit

  val protect : Pdfops.t list -> Pdfops.t list

  val prepend_operators :

    Pdf.t -> Pdfops.t list -> ?fast:bool -> Pdfpage.t -> Pdfpage.t

  val postpend_operators :

    Pdf.t -> Pdfops.t list -> ?fast:bool -> Pdfpage.t -> Pdfpage.t

  val pagenumber_of_target :

    ?fastrefnums:(int, int) Stdlib.Hashtbl.t -> Pdf.t -> Pdfdest.t -> int

  val target_of_pagenumber : Pdf.t -> int -> Pdfdest.t

  val minimum_valid_pdf : unit -> Pdf.t

  val process_xobjects :

    Pdf.t ->

    Pdfpage.t ->

    (Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject list -> Pdf.pdfobject list) ->

    unit

  val combine_pdf_resources :

    Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> Pdf.pdfobject

  val ppstub :

    ('a -> 'b -> 'c) -> 'a -> 'b -> 'c * 'a * Pdftransform.transform_matrix

end
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sig

  type labelstyle =

      DecimalArabic

    | UppercaseRoman

    | LowercaseRoman

    | UppercaseLetters

    | LowercaseLetters

    | NoLabelPrefixOnly

  type t = {

    labelstyle : Pdfpagelabels.labelstyle;

    labelprefix : string option;

    startpage : int;

    startvalue : int;

  }

  val string_of_pagelabel : Pdfpagelabels.t -> string

  val read : Pdf.t -> Pdfpagelabels.t list

  val complete : Pdfpagelabels.t list -> Pdfpagelabels.t list

  val pagelabel_of_pagenumber :

    int -> Pdfpagelabels.t list -> Pdfpagelabels.t

  val pagelabeltext_of_pagenumber : int -> Pdfpagelabels.t list -> string

  val add_label :

    int ->

    Pdfpagelabels.t list -> Pdfpagelabels.t -> int -> Pdfpagelabels.t list

  val coalesce : Pdfpagelabels.t list -> Pdfpagelabels.t list

  val merge_pagelabels : Pdf.t list -> int list list -> Pdfpagelabels.t list

  val write : Pdf.t -> Pdfpagelabels.t list -> unit

  val remove : Pdf.t -> unit

end
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sig

  type t

  val make : Pdfunits.t -> float -> float -> Pdfpaper.t

  val unit : Pdfpaper.t -> Pdfunits.t

  val width : Pdfpaper.t -> float

  val height : Pdfpaper.t -> float

  val landscape : Pdfpaper.t -> Pdfpaper.t

  val a0 : Pdfpaper.t

  val a1 : Pdfpaper.t

  val a2 : Pdfpaper.t

  val a3 : Pdfpaper.t

  val a4 : Pdfpaper.t

  val a5 : Pdfpaper.t

  val a6 : Pdfpaper.t

  val a7 : Pdfpaper.t

  val a8 : Pdfpaper.t

  val a9 : Pdfpaper.t

  val a10 : Pdfpaper.t

  val usletter : Pdfpaper.t

  val uslegal : Pdfpaper.t

end
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sig

  val pdf_of_input :

    ?revision:int -> string option -> string option -> Pdfio.input -> Pdf.t

  val pdf_of_input_lazy :

    ?revision:int -> string option -> string option -> Pdfio.input -> Pdf.t

  val pdf_of_channel :

    ?revision:int ->

    ?source:string ->

    string option -> string option -> Stdlib.in_channel -> Pdf.t

  val pdf_of_channel_lazy :

    ?revision:int ->

    ?source:string ->

    string option -> string option -> Stdlib.in_channel -> Pdf.t

  val pdf_of_file :

    ?revision:int -> string option -> string option -> string -> Pdf.t

  val read_debug : bool Stdlib.ref

  val error_on_malformed : bool Stdlib.ref

  val debug_always_treat_malformed : bool Stdlib.ref

  val revisions : Pdfio.input -> int

  val what_encryption : Pdf.t -> Pdfwrite.encryption_method option

  val permissions : Pdf.t -> Pdfcrypt.permission list

  val is_linearized : Pdfio.input -> bool

  val read_header : Pdfio.input -> int * int

  val getuntil_white_or_delimiter : Pdfio.input -> char list

  val getuntil_white_or_delimiter_string : Pdfio.input -> string

  val getuntil : bool -> (char -> bool) -> Pdfio.input -> char list

  val ignoreuntil : bool -> (char -> bool) -> Pdfio.input -> unit

  val dropwhite : Pdfio.input -> unit

  val lex_name : Pdfio.input -> Pdfgenlex.t

  val lex_number : Pdfio.input -> Pdfgenlex.t

  val lex_string : Pdfio.input -> Pdfgenlex.t

  val lex_hexstring : Pdfio.input -> Pdfgenlex.t

  val lex_comment : Pdfio.input -> Pdfgenlex.t

  val lex_dictionary : Pdfio.input -> Pdfgenlex.t list

  val lex_stream_data : Pdfio.input -> int -> bool -> Pdfgenlex.t

  val parse : ?failure_is_ok:bool -> Pdfgenlex.t list -> int * Pdf.pdfobject

  val parse_single_object : string -> Pdf.pdfobject

  val string_of_lexeme : Pdfgenlex.t -> string

  val print_lexeme : Pdfgenlex.t -> unit

  val endpage : (Pdf.t -> int) Stdlib.ref

end
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sig

  type point = float * float * float

  type iccbased = {

    icc_n : int;

    icc_alternate : Pdfspace.t;

    icc_range : float array;

    icc_metadata : Pdf.pdfobject option;

    icc_stream : Pdf.pdfobject;

  }

  and t =

      DeviceGray

    | DeviceRGB

    | DeviceCMYK

    | CalGray of Pdfspace.point * Pdfspace.point * float

    | CalRGB of Pdfspace.point * Pdfspace.point * float array * float array

    | Lab of Pdfspace.point * Pdfspace.point * float array

    | ICCBased of Pdfspace.iccbased

    | Indexed of Pdfspace.t * (int, int list) Stdlib.Hashtbl.t

    | Pattern

    | PatternWithBaseColourspace of Pdfspace.t

    | Separation of string * Pdfspace.t * Pdffun.t

    | DeviceN of string array * Pdfspace.t * Pdffun.t * Pdf.pdfobject

  val string_of_colourspace : Pdfspace.t -> string

  val name_of_colourspace : Pdfspace.t -> string option

  val read_colourspace :

    Pdf.t -> Pdf.pdfobject -> Pdf.pdfobject -> Pdfspace.t

  val write_colourspace : Pdf.t -> Pdfspace.t -> Pdf.pdfobject

end
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sig

  val textwidth :

    bool -> Pdftext.encoding -> Pdftext.standard_font -> string -> int

  val baseline_adjustment : Pdftext.standard_font -> int

  val afm_data :

    Pdftext.standard_font ->

    (string, string) Stdlib.Hashtbl.t * (int, int) Stdlib.Hashtbl.t *

    (int * int, int) Stdlib.Hashtbl.t * (string, int) Stdlib.Hashtbl.t

  val stemv_of_standard_font : Pdftext.standard_font -> int

  val flags_of_standard_font : Pdftext.standard_font -> int

end
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sig

  type type3_glpyhs = {

    fontbbox : float * float * float * float;

    fontmatrix : Pdftransform.transform_matrix;

    charprocs : (string * Pdf.pdfobject) list;

    type3_resources : Pdf.pdfobject;

  }

  type simple_fonttype =

      Type1

    | MMType1

    | Type3 of Pdftext.type3_glpyhs

    | Truetype

  type fontfile = FontFile of int | FontFile2 of int | FontFile3 of int

  type fontdescriptor = {

    ascent : float;

    descent : float;

    avgwidth : float;

    maxwidth : float;

    flags : int;

    fontbbox : float * float * float * float;

    italicangle : float;

    capheight : float;

    xheight : float;

    stemv : float;

    fontfile : Pdftext.fontfile option;

    charset : string list option;

    tounicode : (int, string) Stdlib.Hashtbl.t option;

  }

  type differences = (string * int) list

  type encoding =

      ImplicitInFontFile

    | StandardEncoding

    | MacRomanEncoding

    | WinAnsiEncoding

    | MacExpertEncoding

    | CustomEncoding of Pdftext.encoding * Pdftext.differences

    | FillUndefinedWithStandard of Pdftext.encoding

  type fontmetrics = float array

  type simple_font = {

    fonttype : Pdftext.simple_fonttype;

    basefont : string;

    firstchar : int;

    lastchar : int;

    widths : int array;

    fontdescriptor : Pdftext.fontdescriptor option;

    fontmetrics : Pdftext.fontmetrics option;

    encoding : Pdftext.encoding;

  }

  type standard_font =

      TimesRoman

    | TimesBold

    | TimesItalic

    | TimesBoldItalic

    | Helvetica

    | HelveticaBold

    | HelveticaOblique

    | HelveticaBoldOblique

    | Courier

    | CourierBold

    | CourierOblique

    | CourierBoldOblique

    | Symbol

    | ZapfDingbats

  type cid_system_info = {

    registry : string;

    ordering : string;

    supplement : int;

  }

  type composite_CIDfont = {

    cid_system_info : Pdftext.cid_system_info;

    cid_basefont : string;

    cid_fontdescriptor : Pdftext.fontdescriptor;

    cid_widths : (int * float) list;

    cid_default_width : int;

  }

  type cmap_encoding = Predefined of string | CMap of int

  type font =

      StandardFont of Pdftext.standard_font * Pdftext.encoding

    | SimpleFont of Pdftext.simple_font

    | CIDKeyedFont of string * Pdftext.composite_CIDfont *

        Pdftext.cmap_encoding

  val string_of_standard_font : Pdftext.standard_font -> string

  val standard_font_of_name : string -> Pdftext.standard_font option

  val string_of_font : Pdftext.font -> string

  val read_font : Pdf.t -> Pdf.pdfobject -> Pdftext.font

  val write_font : ?objnum:int -> Pdf.t -> Pdftext.font -> int

  val is_unicode : string -> bool

  val is_identity_h : Pdftext.font -> bool

  val codepoints_of_utf8 : string -> int list

  val utf8_of_codepoints : int list -> string

  val codepoints_of_utf16be : string -> int list

  val utf16be_of_codepoints : int list -> string

  val utf8_of_pdfdocstring : string -> string

  val pdfdocstring_of_utf8 : string -> string

  val pdfdocstring_of_codepoints : int list -> string

  val codepoints_of_pdfdocstring : string -> int list

  val simplify_utf16be : string -> string

  type text_extractor

  val text_extractor_of_font :

    Pdf.t -> Pdf.pdfobject -> Pdftext.text_extractor

  val text_extractor_of_font_real : Pdftext.font -> Pdftext.text_extractor

  val codepoints_of_text : Pdftext.text_extractor -> string -> int list

  val glyphnames_of_text : Pdftext.text_extractor -> string -> string list

  val charcode_extractor_of_font :

    ?debug:bool -> Pdf.t -> Pdf.pdfobject -> int -> int option

  val charcode_extractor_of_font_real :

    ?debug:bool -> Pdftext.font -> int -> int option

  val table_of_encoding : Pdftext.encoding -> (int, string) Stdlib.Hashtbl.t

  val reverse_table_of_encoding :

    Pdftext.encoding -> (string, int) Stdlib.Hashtbl.t

end
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sig

  type transform_op =

      Scale of (float * float) * float * float

    | Rotate of (float * float) * float

    | Translate of float * float

    | ShearX of (float * float) * float

    | ShearY of (float * float) * float

  type transform = Pdftransform.transform_op list

  type transform_matrix = {

    a : float;

    b : float;

    c : float;

    d : float;

    e : float;

    f : float;

  }

  val i : Pdftransform.transform

  val string_of_transform : Pdftransform.transform -> string

  val i_matrix : Pdftransform.transform_matrix

  val string_of_matrix : Pdftransform.transform_matrix -> string

  val mktranslate : float -> float -> Pdftransform.transform_matrix

  val mkscale :

    float * float -> float -> float -> Pdftransform.transform_matrix

  val mkrotate : float * float -> float -> Pdftransform.transform_matrix

  val mkshearx : float * float -> float -> Pdftransform.transform_matrix

  val mksheary : float * float -> float -> Pdftransform.transform_matrix

  val compose :

    Pdftransform.transform_op ->

    Pdftransform.transform -> Pdftransform.transform

  val append :

    Pdftransform.transform ->

    Pdftransform.transform -> Pdftransform.transform

  val matrix_compose :

    Pdftransform.transform_matrix ->

    Pdftransform.transform_matrix -> Pdftransform.transform_matrix

  val matrix_of_op :

    Pdftransform.transform_op -> Pdftransform.transform_matrix

  val matrix_of_transform :

    Pdftransform.transform -> Pdftransform.transform_matrix

  exception NonInvertable

  val matrix_invert :

    Pdftransform.transform_matrix -> Pdftransform.transform_matrix

  val transform : Pdftransform.transform -> float * float -> float * float

  val transform_matrix :

    Pdftransform.transform_matrix -> float * float -> float * float

  val decompose :

    Pdftransform.transform_matrix ->

    float * float * float * float * float * float

  val recompose :

    float ->

    float ->

    float -> float -> float -> float -> Pdftransform.transform_matrix

end





./usr/share/doc/libcamlpdf-ocaml-dev/html/type_Pdfunits.html



sig

  type t = PdfPoint | Inch | Centimetre | Millimetre

  val points : float -> Pdfunits.t -> float

  val inches : float -> Pdfunits.t -> float

  val centimetres : float -> Pdfunits.t -> float

  val millimetres : float -> Pdfunits.t -> float

end
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sig

  val flprint : string -> unit

  val fleprint : string -> unit

  val print_floats : float list -> unit

  val print_ints : int list -> unit

  val print_int32s : int32 list -> unit

  val firstchar : string -> char option

  val lastchar : string -> char option

  val explode : string -> char list

  val implode : char list -> string

  val string_of_char : char -> string

  val string_replace_all : string -> string -> string -> string

  val string_replace_all_lazy :

    string -> (unit -> string) -> string -> string

  val starts_with : string -> string -> bool

  val hd : 'a list -> 'a

  val tl : 'a list -> 'a list

  val rev : 'a list -> 'a list

  val iter : ('a -> unit) -> 'a list -> unit

  val iter2 : ('a -> 'b -> unit) -> 'a list -> 'b list -> unit

  val iter3 :

    ('a -> 'b -> 'c -> unit) -> 'a list -> 'b list -> 'c list -> unit

  val append : 'a list -> 'a list -> 'a list

  val ( @ ) : 'a list -> 'a list -> 'a list

  val flatten : 'a list list -> 'a list

  val rev_map : ('a -> 'b) -> 'a list -> 'b list

  val map : ('a -> 'b) -> 'a list -> 'b list

  val map2 : ('a -> 'b -> 'c) -> 'a list -> 'b list -> 'c list

  val split : ('a * 'b) list -> 'a list * 'b list

  val split3 : ('a * 'b * 'c) list -> 'a list * 'b list * 'c list

  val split5 :

    ('a * 'b * 'c * 'd * 'e) list ->

    'a list * 'b list * 'c list * 'd list * 'e list

  val split6 :

    ('a * 'b * 'c * 'd * 'e * 'f) list ->

    'a list * 'b list * 'c list * 'd list * 'e list * 'f list

  val split8 :

    ('a * 'b * 'c * 'd * 'e * 'f * 'g * 'h) list ->

    'a list * 'b list * 'c list * 'd list * 'e list * 'f list * 'g list *

    'h list

  val combine : 'a list -> 'b list -> ('a * 'b) list

  val combine3 : 'a list -> 'b list -> 'c list -> ('a * 'b * 'c) list

  val fold_left : ('a -> 'b -> 'a) -> 'a -> 'b list -> 'a

  val fold_right : ('a -> 'b -> 'b) -> 'a list -> 'b -> 'b

  val length : 'a list -> int

  val sort : ('a -> 'a -> int) -> 'a list -> 'a list

  val sum : int list -> int

  val fsum : float list -> float

  val cumulative_sum : int -> int list -> int list

  val lcount : ('a -> bool) -> 'a list -> int

  val losenones : 'a option list -> 'a list

  val option_map : ('a -> 'b option) -> 'a list -> 'b list

  val option_map2 : ('a -> 'b -> 'c option) -> 'a list -> 'b list -> 'c list

  val mem : 'a -> 'a list -> bool

  val position : 'a -> 'a list -> int option

  val position_1 : 'a -> 'a list -> int option

  val rev_map3 :

    ('a -> 'b -> 'c -> 'd) -> 'a list -> 'b list -> 'c list -> 'd list

  val map3 :

    ('a -> 'b -> 'c -> 'd) -> 'a list -> 'b list -> 'c list -> 'd list

  val rev_map4 :

    ('a -> 'b -> 'c -> 'd -> 'e) ->

    'a list -> 'b list -> 'c list -> 'd list -> 'e list

  val map4 :

    ('a -> 'b -> 'c -> 'd -> 'e) ->

    'a list -> 'b list -> 'c list -> 'd list -> 'e list

  val rev_map5 :

    ('a -> 'b -> 'c -> 'd -> 'e -> 'f) ->

    'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list

  val map5 :

    ('a -> 'b -> 'c -> 'd -> 'e -> 'f) ->

    'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list

  val rev_map6 :

    ('a -> 'b -> 'c -> 'd -> 'e -> 'f -> 'g) ->

    'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list -> 'g list

  val map6 :

    ('a -> 'b -> 'c -> 'd -> 'e -> 'f -> 'g) ->

    'a list -> 'b list -> 'c list -> 'd list -> 'e list -> 'f list -> 'g list

  val take : 'a list -> int -> 'a list

  val take' : int -> 'a list -> 'a list

  val drop : 'a list -> int -> 'a list

  val drop' : int -> 'a list -> 'a list

  val takewhile : ('a -> bool) -> 'a list -> 'a list

  val takewhile_reverse : ('a -> bool) -> 'a list -> 'a list

  val dropwhile : ('a -> bool) -> 'a list -> 'a list

  val cleave : 'a list -> int -> 'a list * 'a list

  val cleavewhile : ('a -> bool) -> 'a list -> 'a list * 'a list

  val cleavewhile_unordered : ('a -> bool) -> 'a list -> 'a list * 'a list

  val isolate : ('a -> bool) -> ('a -> bool) -> 'a list -> 'a list

  val interleave : 'a -> 'a list -> 'a list

  val interleave_lists : 'a list -> 'a list -> 'a list

  val collate : ('a -> 'a -> int) -> 'a list -> 'a list list

  val map_lol : ('a -> 'b) -> 'a list list -> 'b list list

  val pairs : 'a list -> ('a * 'a) list

  val mem' : 'a list -> 'a -> bool

  val setify : 'a list -> 'a list

  val setify_preserving_order : 'a list -> 'a list

  val setminus : 'a list -> 'a list -> 'a list

  val setminus_preserving_order : 'a list -> 'a list -> 'a list

  val heads : 'a list list -> 'a list

  val tails : 'a list list -> 'a list list

  val zipn : 'a list list -> 'a list list

  val couple : ('a -> 'a -> 'b) -> 'a list -> 'b list

  val couple_ext : ('a -> 'a -> 'b) -> ('a -> 'b) -> 'a list -> 'b list

  val couple_reduce : ('a -> 'a -> 'a) -> 'a list -> 'a

  val pair : ('a -> 'a -> 'a) -> 'a list -> 'a list

  val pair_ext : ('a -> 'a -> 'b) -> ('a -> 'b) -> 'a list -> 'b list

  val pair_reduce : ('a -> 'a -> 'a) -> 'a list -> 'a

  val keep : ('a -> bool) -> 'a list -> 'a list

  val lose : ('a -> bool) -> 'a list -> 'a list

  val many : 'a -> int -> 'a list

  val manyunique : (unit -> 'a) -> int -> 'a list

  val splitinto : int -> 'a list -> 'a list list

  val splitinto_small : int -> 'a list -> 'a list list

  val splitat : int list -> 'a list -> 'a list list

  val select : int -> 'a list -> 'a

  val replace_number : int -> 'a -> 'a list -> 'a list

  val isnull : 'a list -> bool

  val notnull : 'a list -> bool

  val last : 'a list -> 'a

  val all_but_last : 'a list -> 'a list

  val extremes : 'a list -> 'a * 'a

  val extremes_and_middle : 'a list -> 'a * 'a list * 'a

  val ilist : int -> int -> int list

  val ilist_null : int -> int -> int list

  val ilist_fail_null : int -> int -> int list

  val indx : 'a list -> int list

  val indx0 : 'a list -> int list

  val indxn : int -> 'a list -> int list

  val drop_evens : 'a list -> 'a list

  val really_drop_evens : 'a list -> 'a list

  val drop_odds : 'a list -> 'a list

  val tail_no_fail : 'a list -> 'a list

  val ( @@ ) : 'a list -> 'a list -> 'a list

  val replaceinlist : ('a -> bool) -> 'a -> 'a list -> 'a list

  val index : ('a -> bool) -> 'a list -> int

  val split_around : ('a -> bool) -> 'a list -> 'a list list

  val i32ofi : int -> int32

  val i32toi : int32 -> int

  val i32tof : int32 -> float

  val i32add : int32 -> int32 -> int32

  val i32sub : int32 -> int32 -> int32

  val i32div : int32 -> int32 -> int32

  val i32mul : int32 -> int32 -> int32

  val sr32 : int32 -> int -> int32

  val lsr32 : int32 -> int -> int32

  val lsl32 : int32 -> int -> int32

  val lor32 : int32 -> int32 -> int32

  val land32 : int32 -> int32 -> int32

  val lnot32 : int32 -> int32

  val lxor32 : int32 -> int32 -> int32

  val i32succ : int32 -> int32

  val i32pred : int32 -> int32

  val i32max : int32 -> int32 -> int32

  val i32min : int32 -> int32 -> int32

  val i64ofi : int -> int64

  val i64toi : int64 -> int

  val i64tof : int64 -> float

  val i64add : int64 -> int64 -> int64

  val i64sub : int64 -> int64 -> int64

  val i64div : int64 -> int64 -> int64

  val i64mul : int64 -> int64 -> int64

  val sr64 : int64 -> int -> int64

  val lsr64 : int64 -> int -> int64

  val lsl64 : int64 -> int -> int64

  val lor64 : int64 -> int64 -> int64

  val land64 : int64 -> int64 -> int64

  val lnot64 : int64 -> int64

  val lxor64 : int64 -> int64 -> int64

  val i64succ : int64 -> int64

  val i64pred : int64 -> int64

  val i64max : int64 -> int64 -> int64

  val i64min : int64 -> int64 -> int64

  val i32ofi64 : int64 -> int32

  val i64ofi32 : int32 -> int64

  val lookup : 'a -> ('a * 'b) list -> 'b option

  val lookup_failnull : 'a -> ('a * 'b) list -> 'b

  val add : 'a -> 'b -> ('a * 'b) list -> ('a * 'b) list

  val replace : 'a -> 'b -> ('a * 'b) list -> ('a * 'b) list

  val remove : 'a -> ('a * 'b) list -> ('a * 'b) list

  val mergedict : ('a * 'b) list -> ('a * 'b) list -> ('a * 'b) list

  val set : bool Stdlib.ref -> unit

  val clear : bool Stdlib.ref -> unit

  val flip : bool Stdlib.ref -> unit

  val ( += ) : int Stdlib.ref -> int -> unit

  val ( -= ) : int Stdlib.ref -> int -> unit

  val ( /= ) : int Stdlib.ref -> int -> unit

  val ( *= ) : int Stdlib.ref -> int -> unit

  val ( +.= ) : float Stdlib.ref -> float -> unit

  val ( -.= ) : float Stdlib.ref -> float -> unit

  val ( /.= ) : float Stdlib.ref -> float -> unit

  val ( *.= ) : float Stdlib.ref -> float -> unit

  val ( =| ) : 'a list Stdlib.ref -> 'a -> unit

  val ( =@ ) : 'a list Stdlib.ref -> 'a list -> unit

  type vector = float * float

  val mkvector : float * float -> float * float -> Pdfutil.vector

  val invert : Pdfutil.vector -> Pdfutil.vector

  val offset_point : Pdfutil.vector -> float * float -> Pdfutil.vector

  val perpendicular : 'a * float -> float * 'a

  val sqr : float -> float

  val veclength : Pdfutil.vector -> float

  val scalevectolength : float -> Pdfutil.vector -> Pdfutil.vector

  val mkunitvector : float * float -> float * float -> Pdfutil.vector

  val between : float * float -> float * float -> float * float

  val distance_between : float * float -> float * float -> float

  val round : float -> float

  val iround : float -> int

  val largest_pow2_divisible : int -> int

  val pow2lt : int -> int

  val pow2gt : int -> int

  val log2of : int -> int

  val pow : int -> int -> int

  val compare_i : int -> int -> int

  val min : int -> int -> int

  val max : int -> int -> int

  val fmin : float -> float -> float

  val fmax : float -> float -> float

  val fabs : float -> float

  val even : int -> bool

  val odd : int -> bool

  val pi : float

  val root2 : float

  val rad_of_deg : float -> float

  val deg_of_rad : float -> float

  val sign_extend : int -> int -> int

  val isdigit : char -> bool

  val toint : float -> int

  val safe_float : float -> float

  val some : 'a option -> bool

  val none : 'a option -> bool

  val unopt : 'a option -> 'a

  val null_hash : unit -> ('a, 'b) Stdlib.Hashtbl.t

  val tryfind : ('a, 'b) Stdlib.Hashtbl.t -> 'a -> 'b option

  val list_of_hashtbl : ('a, 'b) Stdlib.Hashtbl.t -> ('a * 'b) list

  val hashtable_of_dictionary : ('a * 'b) list -> ('a, 'b) Stdlib.Hashtbl.t

  val hashset_of_list : 'a list -> ('a, unit) Stdlib.Hashtbl.t

  type 'a tree = Lf | Br of 'a * 'a Pdfutil.tree * 'a Pdfutil.tree

  val array_iter2 : ('a -> 'b -> unit) -> 'a array -> 'b array -> unit

  val array_map2 : ('a -> 'b -> 'c) -> 'a array -> 'b array -> 'c array

  val swap : 'a array -> int -> int -> unit

  val set_array : 'a array -> 'a -> unit

  val memoize : (unit -> 'a) -> unit -> 'a

  val ident : 'a -> 'a

  val applyn : ('a -> 'a) -> int -> 'a -> 'a

  val ( <| ) : ('a -> 'b) -> 'a -> 'b

  val mkunit : ('a -> 'b) -> 'a -> unit -> 'b

  val tuple : 'a -> 'b -> 'a * 'b

  val conspair : ('a * 'b) * ('a list * 'b list) -> 'a list * 'b list

  val conspairopt :

    ('a option * 'b option) * ('a list * 'b list) -> 'a list * 'b list

  val pairs_of_list : 'a list -> ('a * 'a) list

  val do_return : (unit -> 'a) -> (unit -> 'b) -> 'a

  val do_many : (unit -> unit) -> int -> unit

  val eq : 'a -> 'a -> bool

  val neq : 'a -> 'a -> bool

  val rev_compare : 'a -> 'a -> int

  val always : 'a -> bool

  val never : 'a -> bool

  val ( |&| ) : bool -> bool -> bool

  val notpred : ('a -> bool) -> 'a -> bool

  val box_union :

    int * int * int * int -> int * int * int * int -> int * int * int * int

  val box_union_float :

    float * float * float * float ->

    float * float * float * float -> float * float * float * float

  val box_overlap :

    int ->

    int ->

    int -> int -> int -> int -> int -> int -> (int * int * int * int) option

  val box_overlap_float :

    float ->

    float ->

    float ->

    float ->

    float ->

    float -> float -> float -> (float * float * float * float) option

  val leafnames_of_dir : string -> string list

  val contents_of_file : string -> string

  val roman_upper : int -> string

  val roman_lower : int -> string

  val tt' : unit -> unit

end
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sig

  val write_debug : bool Stdlib.ref

  type encryption_method =

      PDF40bit

    | PDF128bit

    | AES128bit of bool

    | AES256bit of bool

    | AES256bitISO of bool

    | AlreadyEncrypted

  type encryption = {

    encryption_method : Pdfwrite.encryption_method;

    owner_password : string;

    user_password : string;

    permissions : Pdfcrypt.permission list;

  }

  val pdf_to_output :

    ?preserve_objstm:bool ->

    ?generate_objstm:bool ->

    ?compress_objstm:bool ->

    ?recrypt:string option ->

    Pdfwrite.encryption option -> bool -> Pdf.t -> Pdfio.output -> unit

  val pdf_to_channel :

    ?preserve_objstm:bool ->

    ?generate_objstm:bool ->

    ?compress_objstm:bool ->

    ?recrypt:string option ->

    Pdfwrite.encryption option -> bool -> Pdf.t -> Stdlib.out_channel -> unit

  val pdf_to_file_options :

    ?preserve_objstm:bool ->

    ?generate_objstm:bool ->

    ?compress_objstm:bool ->

    ?recrypt:string option ->

    Pdfwrite.encryption option -> bool -> Pdf.t -> string -> unit

  val pdf_to_file : Pdf.t -> string -> unit

  val string_of_pdf : Pdf.pdfobject -> string

  val string_of_pdf_including_data : Pdf.pdfobject -> string

  val debug_whole_pdf : Pdf.t -> unit

  val make_hex_pdf_string : string -> string

end
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A First Program




You will require ocamlfind to be installed on your system. It comes with any modern
installation of OCaml.




To build CamlPDF, navigate to the source directory and type




make




You can then install CamlPDF:




make install




To build the examples, navigate to the examples folder and type




make




Now run a simple example to build the file hello.pdf




./pdfhello




As an alternative to compiling CamlPDF yourself, you may use the OPAM package manager,
if you have it installed:




opam install camlpdf




Then (or otherwise) we may load CamlPDF into any other top level:




OCaml version 4.14.1
Enter #help;; for help.




# #use "topfind";;
- : unit = ()
Findlib has been successfully loaded. Additional directives:




#require "package";; to load a package
#list;; to list the available packages
#camlp4o;; to load camlp4 (standard syntax)
#camlp4r;; to load camlp4 (revised syntax)
#predicates "p,q,...";; to set these predicates
Topfind.reset();; to force that packages will be




reloaded
#thread;; to enable threads




- : unit = ()
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# #require "camlpdf";;
/Users/john/.opam/4.14.1/lib/camlpdf: added to search path
/Users/john/.opam/4.14.1/lib/camlpdf/camlpdf.cma: loaded




The Pdfread module allows us to load PDF files into memory. The raw PDF data is parsed
into a structured OCaml value of type Pdf.pdfdoc:




# let pdf = Pdfread.pdf_of_file None None "hello.pdf";;
val pdf : Pdf.t =




{Pdf.major = 2; minor = 0; root = 3;
objects =
{Pdf.maxobjnum = 4; parse = Some <fun>;
pdfobjects = <abstr>;
object_stream_ids = <abstr>};




trailerdict =
Pdf.Dictionary
[("/Root", Pdf.Indirect 3);
("/ID",
Pdf.Array
[Pdf.String <elided>; Pdf.String <elided>]);




("/Size", Pdf.Integer 4)];
was_linearized = false; saved_encryption = None}




Looking at some of the parts of the Pdf.t record type:




• Pdf.major and Pdf.minor - the parts of the PDF version number. Here, PDF Version 2.0




• Pdf.root - the object number of the ’root object’ of the PDF (A PDF is a directed graph
of objects, indexed by number)




• Pdf.objects - the PDF objects




• Pdf.trailerdict - the trailer dictionary. This is a distinguished PDF object containing a
number of commonly used per-file items. Pdf.trailerdict has type Pdf.pdfobject, which
represents all possible PDF data.




Diversion: A Look at hello.pdf




Here is the contents of the file hello.pdf, as you might see it in a text editor, annotated
with some explanatory comments (object numbers may differ in your version):




%PDF-2.0 Header
%%$ˆ@
1 0 obj Object 1. . .
<</Type/Pages/Kids[3 0 R]/Count 1>> . . . which is the catalogue of pages




2















endobj
2 0 obj This object is a stream, which is a dictionary plus some binary data
<< /Length 102 >>
stream Usually compressed, but plain here for ease of reading
1.000000 0.000000 0.000000 1.000000 50.000000 770.000000 cm
BT /F0 36.000000 Tf (Hello, World!) Tj ET The page content, a bit like PostScript
endstream
endobj
3 0 obj The page object,
<< /Type/Page




/Parent 1 0 R The syntax ”1 0 R” means a reference to Object 1
/Resources




<</Font The font dictionary
<</F0
<</Type/Font/Subtype/Type1/BaseFont/Times-Italic>>




>> >>
/MediaBox [0.000000 0.000000 595.275591 841.889764] The page dimensions
/Rotate 0
/Contents [2 0 R] >> Reference to contents in object 2




endobj
4 0 obj
<</Type /Catalog /Pages 1 0 R>> The root object
endobj
xref The cross-reference table, listing the byte offsets of each object for random access.
0 5
0000000000 65535 f
0000000015 00000 n
0000000074 00000 n
0000000227 00000 n
0000000449 00000 n
trailer The trailer dictionary
<</Size 5/Root 4 0 R/ID [(<elided>) (<elided>)]>>
startxref
498 The trailer
%%EOF




Saving the Document




The Pdf.t data type is a record of mutable values. Let’s change the PDF Version number and
write the file.




# pdf.Pdf.minor <- 2;;
- : unit = ()
# Pdfwrite.pdf_to_file pdf "hello2.pdf";;
- : unit = ()
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Next Steps




The objects in a PDF document are of type Pdf.pdfobject:




type stream = Stream data. Either in memory or still in the file
| Got of bytes
| ToGet of Pdfio.input * int * int input, offset, length




type pdfobject =
| Null
| Boolean of bool
| Integer of int
| Real of float
| String of string
| Name of string
| Array of pdfobject list
| Dictionary of (string * pdfobject) list
| Stream of (pdfobject * stream) ref Stream data (see above)
| Indirect of int A reference to another object




For instance the PDF object in the file:




3 0 obj
<< /Type/Page




/Parent 1 0 R
/MediaBox [0.000000 0.000000 595.275591 841.889764]
/Rotate 0
/Contents [2 0 R]




>>
end




is represented as object number 3 with the Pdf.t instance:




Dictionary
["/Type", Name "/Page";
"/Parent", Indirect 1;
"/MediaBox",




Array [Real 0.; Real 0.; Real 595.275591; Real 841.889764];
"/Rotate", Integer 0;
"/Contents", Array [Indirect 2]]
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Working with Pages




Introduce a command to show the current document, using whatever command opens (or
updates) a PDF view on your system:




let show pdf =
Pdfwrite.pdf_to_file pdf "temp.pdf";
ignore (Sys.command "open temp.pdf");; Customize here




The Pdfpage module deals with PDF pages. We can get the list of pages from a document:




# let pages = Pdfpage.pages_of_pagetree pdf;;
val pages : Pdfpage.t list =
[{Pdfpage.content = [Pdf.Indirect 4];




Pdfpage.mediabox =
Pdf.Array
[Pdf.Integer 0; Pdf.Integer 0; Pdf.Real 595.275590551;
Pdf.Real 841.88976378];




Pdfpage.resources =
Pdf.Dictionary
[("/Font",
Pdf.Dictionary
[("/F0",
Pdf.Dictionary
[("/Type", Pdf.Name "/Font");
("/Subtype", Pdf.Name "/Type1");
("/BaseFont", Pdf.Name "/Times-Italic")])])];




Pdfpage.rotate =
Pdfpage.Rotate0; Pdfpage.rest = Pdf.Dictionary []}]




Each page is a record containing five things:




• Pdfpage.content An ordered list of pdf objects representing the one or more streams
containing the graphical data for the page.




• Pdfpage.mediabox The page dimensions




• Pdfpage.resources The resources dictionary for a page, which contains the fonts,
colour spaces and so on for the page.




• Pdfpage.rotate The viewing rotation for the page.




• Pdfpage.rest The rest of the page dictionary (i.e that which has not been separated
into the items above).




Let’s change the viewing rotation to 90 degrees:




5















# let page = {(List.hd pages) with Pdfpage.rotate = Pdfpage.Rotate90};;
val page : Pdfpage.t = ...
# let pdf = Pdfpage.change_pages false pdf [page];;
val pdf : Pdf.t = ...
# show pdf;;
- : unit




Now change the rotation back: we’re going to work with graphics next, and the viewing
roation would confuse:




# let page = List.hd pages;;
val page : Pdfpage.t = ...
# let pdf = Pdfpage.change_pages false pdf [page];;
val pdf : Pdf.t = ...
# show pdf;;
- : unit




Graphics and Text




The Pdfops module represents the graphical content of each page, which is formed of
PostScript-like operators which draw the page. Let’s get the operator list from the page:




# let ops =
Pdfops.parse_operators
pdf page.Pdfpage.resources page.Pdfpage.content;;




val ops : Pdfops.t list =
[Pdfops.Op_cm
{Transform.a = 1.; Transform.b = 0.;
Transform.c = 0.; Transform.d = 1.;
Transform.e = 50.; Transform.f = 770.};




Pdfops.Op_BT;
Pdfops.Op_Tf ("/F0", 36.);
Pdfops.Op_Tj "Hello, World!";
Pdfops.Op_ET]




The Op cm operator alters the graphics matrix to position the text. Op BT and Op ET mark
the beginning and end of a text section. Op Tf chooses 36pt Times Italic (which is font F0 in
the page’s font dictionary in its resources) and Op Tj paints the text.




Let’s add operators to underline the text – Op m to move, Op l to draw a line and Op S
to stroke the path. We calculate the width of the underline using the Pdfstandard14 and
Pdftext modules to get the raw width of the string in millipoints, adjusting for font size
and converting to points.
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# let width =
Pdfstandard14.textwidth false Pdftext.WinAnsiEncoding
Pdftext.TimesItalic "Hello, World!";;




val width : int = 5555




# let actual_width = float width *. 36. /. 1000.;;
val actual_width : float = 199.98




# let ops' =
ops @
[Pdfops.Op_m (0., 0.);
Pdfops.Op_l (actual_width, 0.);
Pdfops.Op_S];;




val ops' : Pdfops.t list = ...




and make the new content stream:




# let stream = Pdfops.stream_of_ops ops';;
val stream : Pdf.pdfobject =
Pdf.Stream
{contents =
(Pdf.Dictionary [("/Length", Pdf.Integer 68)], Pdf.Got <abstr>)}




and add it to the page, and replace the page in the PDF.




# let page' = {page with Pdfpage.content = [stream]};;
val page' : Pdfpage.t = ...




# let pdf = Pdfpage.change_pages false pdf [page'];;
val pdf : Pdf.t = ...




and show it:




# show pdf;;
- : unit ()




Next Steps




CamlPDF is a large piece of software. A good way to get to know it is to study the examples
shipped with CamlPDF:
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pdfhello.ml Build a ”Hello, World!” PDF from scratch
pdfdecomp.ml Command line utility to decompress a PDF
pdfmerge.ml Command line utility to merge PDF files
pdfdraft.ml Command line utility to make draft documents
pdftest.ml Reads and interprets a file to test CamlPDF’s major functionality
pdfencrypt.ml Command line utility to encrypt a PDF file




The HTML documentation for CamlPDF is built in doc/html/camlpdf when CamlPDF
is built. You can, of course, eschew the top level and compile projects using the CamlPDF
library directly: this gives native speeds and self-contained executables.




Further Reading




The author’s book is a suitable introduction to the PDF file format:
http://shop.oreilly.com/product/0636920021483.do




For any serious work, you will need the PDF Reference Manual
https://www.pdfa-inc.org/product/iso-32000-2-pdf-2-0-bundle-spons
ored-access/




For an introduction to OCaml, the author’s book is available:
http://ocaml-book.com or at Amazon.com
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