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1.9.1 Available under license
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1.14 alsa-ucm-conf 1.2.2 1ubuntu0.13
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1.15 jboss-vfs 3.2.16.Final
1.15.1 Available under license

1.16 glib-networking-common 2.64.2-1ubuntu0.1
1.16.1 Available under license

1.17 libswscale5 4.2.7-Oubuntu0.1
1.17.1 Available under license

1.18 azure-core-http-okhttp 1.4.1
1.18.1 Available under license

1.19 ubuntu-keyring 2020.02.11.4
1.19.1 Available under license

1.20 openssh 8.2p1-4ubuntu0.5
1.20.1 Available under license
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1.21.1 Available under license
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1.23.1 Available under license
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1.24.1 Available under license
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1.27.1 Available under license
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1.29.1 Available under license

1.30 asm 8.242.08.1
1.30.1 Available under license
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1.31.1 Available under license
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1.32.1 Available under license

1.33 libpulse 13.99.1-1ubuntu3.13
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1.33.1 Available under license
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1.34.1 Available under license
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1.35.1 Available under license

1.36 libpcap 1.9.1 3
1.36.1 Available under license
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1.37.1 Available under license

1.38 json-c 0.13.1+dfsg-7ubuntu0.3
1.38.1 Available under license
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1.40 libavdevice58 4.2.7-0ubuntu0.1
1.40.1 Available under license
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1.41.1 Available under license
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1.50.1 Available under license
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1.53 python3.8-minimal 3.8.10-Oubuntul~20.04.5
1.53.1 Available under license

1.54 libflac 1.3.3-1build1
1.54.1 Available under license

1.55 libvdpau 1.3-1ubuntu2
1.55.1 Available under license

1.56 wildfly-elytron-http-spnego 1.19.0.Final
1.56.1 Available under license

1.57 reactive-streams 1.0.3
1.57.1 Available under license

1.58 snappy-java 1.1.8.1
1.58.1 Available under license

1.59 wildfly-naming-client 1.0.15.Final
1.59.1 Available under license

1.60 log4j-api 2.17.2
1.60.1 Available under license

1.61 istack-commons 2.16
1.61.1 Available under license
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1.70 picketbox-bare 5.0.3.Final-redhat-00008
1.70.1 Available under license
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1.71.1 Available under license
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1.72.1 Available under license

1.73 libxml2 2.9.10+dfsg 5ubuntu0.20.04.3
1.73.1 Available under license
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1.74.1 Available under license
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1.87.1 Available under license

1.88 nghttp2 1.40.0-1build1
1.88.1 Available under license

1.89 sshd-common 2.7.0
1.89.1 Available under license

1.90 libavfilter7 4.2.7-Oubuntu0.1
1.90.1 Available under license

1.91 libavcodec58 4.2.7-Oubuntu0.1
1.91.1 Available under license
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1.92 jackson-datatype-jsr310 2.11.3
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1.93 boringssl 2.0.35.Final
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1.94 xz 5.2.4 1lubuntul.l
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1.95 wildfly-elytron-ssl 1.19.0.Final
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1.96 libdrm-common 2.4.107-8ubuntul~20.04.2
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1.97.1 Available under license
1.98 netty-handler-proxy 4.1.54.Final
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1.99 polkit 0.105-26ubuntul.3
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1.100 x265 3.2.1-1build1
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1.111.1 Available under license

1.112 jsch 0.1.41
1.112.1 Available under license

1.113 libtool 2.4.6-14
1.113.1 Available under license

1.114 glibc 2.31-Oubuntu9.9
1.114.1 Available under license

1.115 libgll 1.3.2-1~ubuntu0.20.04.2
1.115.1 Available under license

1.116 graphite 1.3.13-11build1
1.116.1 Available under license

1.117 libwavpack 5.2.0-1ubuntu0.1
1.117.1 Available under license

1.118 libwrap 7.6.9-30
1.118.1 Available under license

1.119 keepassjava2-kdbx 2.1.4
1.119.1 Available under license

1.120 azure-security-keyvault-secrets 4.2.4
1.120.1 Available under license

1.121 libdrmintel 2.4.107-8ubuntul~20.04.2
1.121.1 Available under license

1.122 libsox3 14.4.2+git20190427-2
1.122.1 Available under license

1.123 xauth 1.1-Oubuntul
1.123.1 Available under license

1.124 wildfly-elytron-x500-cert 1.19.0.Final
1.124.1 Available under license

1.125 bouncy-castle 1.68
1.125.1 Available under license

1.126 tzdata 2022a Oubuntu0.20.04
1.126.1 Available under license

1.127 libpython3.8 3.8.10-Oubuntul~20.04.5
1.127.1 Available under license

1.128 taglibs-standard-compat 1.2.6-RC1
1.128.1 Available under license

1.129 selinux 3.0-1build2
1.129.1 Available under license

1.130 azure-core 1.12.0
1.130.1 Available under license
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1.131 python3-distro-info 0.23ubuntul
1.131.1 Available under license

1.132 game-music-emu 0.6.2-1build1
1.132.1 Available under license

1.133 vixie-cron 3.0pl1-136ubuntul
1.133.1 Available under license

1.134 commons-collections 3.2.1
1.134.1 Available under license

1.135 jjwt-impl 0.11.1
1.135.1 Available under license

1.136 jboss-logging 3.4.1.Final
1.136.1 Available under license

1.137 python-chardet 3.0.4-4build1
1.137.1 Available under license

1.138 wildfly-domain-http-error-context 18.1.0.Final
1.138.1 Available under license

1.139 python-apt 2.0.0+ubuntu0.20.4.7
1.139.1 Available under license

1.140 commons-lang3 2.6
1.140.1 Available under license

1.141 libyaml 0.2.2 1
1.141.1 Available under license

1.142 wildfly-elytron-mechanism-http 1.19.0.Final
1.142.1 Available under license

1.143 libvidstab1.1 1.1.0-2
1.143.1 Available under license

1.144 libcheck 20
1.144.1 Available under license

1.145 wildfly-elytron-auth-util 1.19.0.Final
1.145.1 Available under license

1.146 jakarta-enterprise-cdi-api 2.0.2
1.146.1 Available under license

1.147 libdrmradeon 2.4.107-8ubuntul~20.04.2
1.147.1 Available under license

1.148 libsndfile 1.0.28-7ubuntu0.1
1.148.1 Available under license

1.149 requests-unixsocket 0.2.0
1.149.1 Available under license

1.150 python3-idna 2.8-1
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1.150.1 Available under license
1.151 istack-commons 8.275.01-r0
1.151.1 Available under license
1.152 reload4j 2.17.2

1.152.1 Available under license
1.153 jakarta xml bind api 2.3.3

1.153.1 Available under license
1.154 wildfly-version 18.1.0.Final

1.154.1 Available under license
1.155 jackson-databind 2.11.3

1.155.1 Available under license
1.156 dash 0.5.10.2 6

1.156.1 Available under license
1.157 commons-lang3 3.11

1.157.1 Available under license
1.158 jbosssx 5.0.3.Final-redhat-00008

1.158.1 Available under license
1.159 norm 1.5.8+dfsg2-2build1

1.159.1 Available under license
1.160 shim 20

1.160.1 Available under license
1.161 mapstruct 1.2.0.Final

1.161.1 Available under license
1.162 cracklib 2.9.6 3.2

1.162.1 Available under license
1.163 ffmpeg 4.2.7-Oubuntu0.1

1.163.1 Available under license
1.164 azure-storage-internal-avro 12.0.2

1.164.1 Available under license
1.165 httpcomponents-mime 4.2.4

1.165.1 Available under license
1.166 plexus-sec-dispatcher 1.4
1.167 libaacs 0.9.0-2

1.167.1 Available under license
1.168 apt 2.0.9

1.168.1 Available under license
1.169 wildfly-elytron-realm 1.19.0.Final

1.169.1 Available under license
1.170 jansi-native 1.8
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1.170.1 Available under license
1.171 tar 1.30+dfsg 7ubuntu0.20.04.2

1.171.1 Available under license
1.172 httpcomponents-client 4.5.13

1.172.1 Available under license
1.173 xorg 7.7+19ubuntul4

1.173.1 Available under license
1.174 libheimbaseheimdal 7.7.0+dfsg-1ubuntul

1.174.1 Available under license
1.175 vdx-wildfly 1.1.6

1.175.1 Available under license
1.176 libxxf86vm 1.1.4-1build1

1.176.1 Available under license
1.177 jakarta-el 3.0.3

1.177.1 Available under license
1.178 jbosssx-bare 5.0.3.Final-redhat-00008

1.178.1 Available under license
1.179 sonar-scanner-api 2.16.0.226

1.179.1 Available under license
1.180 springfoxswagger 2.9.2

1.180.1 Available under license
1.181 libzvbi0 0.2.35-17

1.181.1 Available under license
1.182 annotations 2.16.29

1.182.1 Available under license
1.183 auth 2.16.29

1.183.1 Available under license
1.184 snowball-stemmer 0+svn585-2

1.184.1 Available under license
1.185sed 4.7 1

1.185.1 Available under license
1.186 netty-resolver 4.1.54.Final

1.186.1 Available under license
1.187 keepassjava2-kdb 2.1.4

1.187.1 Available under license
1.188 apache-log4j 2.16.0

1.188.1 Available under license
1.189 curl 7.68.0 1lubuntu2.11

1.189.1 Available under license
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1.190 libgcrypt 1.8.5 Subuntul.1

1.190.1 Available under license
1.191 libgpg-error 1.37 1

1.191.1 Available under license
1.192 pango 1.44.7-2ubuntu4

1.192.1 Available under license
1.193 libsdl 2.0.10+dfsg1-3

1.193.1 Available under license
1.194 liblilv-0-0 0.24.6-1ubuntu0.1

1.194.1 Available under license
1.195 brotli 1.0.7-6ubuntu0.1

1.195.1 Available under license
1.196 snake-yaml 1.27

1.196.1 Available under license
1.197 shadow 4.8.1-1ubuntu5.20.04.4

1.197.1 Available under license
1.198 sndio 1.5.0 3

1.198.1 Available under license
1.199 undertow-websockets-jsr 2.2.16.Final

1.199.1 Available under license
1.200 heimdal 7.7.0+dfsg-1lubuntul

1.200.1 Available under license
1.201 glib-networking 2.64.2-1ubuntu0.1

1.201.1 Available under license
1.202 apache-log4j 2.13.3

1.202.1 Available under license
1.203 kmod 27 lubuntu2.1

1.203.1 Available under license
1.204 saaj 1.3.4-SNAPSHOT

1.204.1 Available under license
1.205 jakarta-transaction-api 1.3.3

1.205.1 Available under license
1.206 azure-resourcemanager 2.0.0

1.206.1 Available under license
1.207 springfox-swagger-ui 2.9.2

1.207.1 Available under license
1.208 libpng 1.6.37

1.208.1 Available under license
1.209 picketbox-identity-impl 5.0.3.Final-redhat-00008
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1.209.1 Available under license
1.210 gson 2.8.6
1.210.1 Available under license
1.211 netty-transport-native-kqueue 4.1.54.Final
1.211.1 Available under license
1.212 sIf4j 1.1.0.Final
1.212.1 Available under license
1.213 rtmpdump 2.4+20151223.gitfa8646d.1-2build1
1.213.1 Available under license
1.214 aws-xml-protocol 2.16.29
1.214.1 Available under license
1.215 azure-resourcemanager-appservice 2.0.0
1.215.1 Available under license
1.216 hibernate-commons-annotations 5.1.2.Final
1.216.1 Available under license
1.217 soxr 0.1.3-2build1
1.217.1 Available under license
1.218 wayland 1.18.0-1
1.218.1 Available under license
1.219 wildfly-jmx 18.1.0.Final
1.219.1 Available under license
1.220 hostname 3.23
1.220.1 Available under license
1.221 libjpeg 8c 2ubuntu8
1.221.1 Available under license
1.222 distro-info 0.23ubuntul
1.222.1 Available under license
1.223 swscale 5
1.223.1 Available under license
1.224 libxv 1.0.11-1
1.224.1 Available under license
1.225 libhxheimdal 7.7.0+dfsg-lubuntul
1.225.1 Available under license
1.226 wildfly-network 18.1.0.Final
1.226.1 Available under license
1.227 jackson-dataformat-xml 2.11.3
1.227.1 Available under license
1.228 aalto-xml 1.0.0
1.228.1 Available under license
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1.229 flite 2.1-release-3
1.229.1 Available under license

1.230 wildfly-elytron-sasl-entity 1.19.0.Final
1.230.1 Available under license

1.231 libogg 1.3.4 Oubuntul
1.231.1 Available under license

1.232 libtasn 4.16.0-2
1.232.1 Available under license

1.233 yasson 1.0.10
1.233.1 Available under license

1.234 python3-certifi 2019.11.28-1
1.234.1 Available under license

1.235 azure-resourcemanager-msi 2.0.0
1.235.1 Available under license

1.236 jbig-kit 2.1-3.1build1
1.236.1 Available under license

1.237 gir 1.64.1-1~ubuntu20.04.1
1.237.1 Available under license

1.238 okio 2.7.0
1.238.1 Available under license

1.239 xerces-j 2.7.1
1.239.1 Available under license

1.240 wildfly-elytron-credential 1.19.0.Final
1.240.1 Available under license

1.241 sound-theme-freedesktop 0.8 2ubuntul
1.241.1 Available under license

1.242 python-pkg-resources 45.2.0-1
1.242.1 Available under license

1.243 jboss-jacc-api-1-5-spec 2.0.0.Final
1.243.1 Available under license

1.244 va-driver-all 2.7.0-2
1.244.1 Available under license

1.245 dmsetup 1.02.167-1ubuntul
1.245.1 Available under license

1.246 nginx-core 1.18.0-Oubuntul.3
1.246.1 Available under license

1.247 wildfly-elytron-jacc 1.19.0.Final
1.247.1 Available under license

1.248 jboss-el-api-3-0-spec 2.0.0.Final
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1.248.1 Available under license

1.249 log4j-api 2.16.0
1.249.1 Available under license

1.250 libxcb-present0 1.14-2
1.250.1 Available under license

1.251 libksba 1.3.5 2
1.251.1 Available under license

1.252 netbase 6.1
1.252.1 Available under license

1.253 netty-codec-http 4.1.54.Final
1.253.1 Available under license

1.254 libopenall 1.19.1-1
1.254.1 Available under license

1.255 byte-buddy 1.10.18
1.255.1 Available under license

1.256 libswresample3 4.2.7-Oubuntu0.1
1.256.1 Available under license

1.257 libcodec2-0.9 0.9.2-2
1.257.1 Available under license

1.258 jjwt-jackson 0.11.1
1.258.1 Available under license

1.259 jackd2 1.9.12~dfsg-2ubuntu?2
1.259.1 Available under license

1.260 python-idna 2.8-1
1.260.1 Available under license

1.261 utils 2.16.29
1.261.1 Available under license

1.262 wildfly-platform-mbean 18.1.0.Final
1.262.1 Available under license

1.263 wildfly-elytron-json-util 1.19.0.Final
1.263.1 Available under license

1.264 libglvnd0 1.3.2-1~ubuntu0.20.04.2
1.264.1 Available under license

1.265 wildfly-clustering-service 26.1.0.Final
1.265.1 Available under license

1.266 python 3.8.2-Oubuntu?2
1.266.1 Available under license

1.267 wildfly-elytron-sasl-localuser 1.19.0.Final
1.267.1 Available under license
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1.268 libheimntimheimdal 7.7.0+dfsg-1ubuntul
1.268.1 Available under license

1.269 iptables 1.8.4 3ubuntu2
1.269.1 Available under license

1.270 libopenal-data 1.19.1-1
1.270.1 Available under license

1.271 libvidstab 1.1.0 2
1.271.1 Available under license

1.272 snappy 1.1.8-1build1
1.272.1 Available under license

1.273 bcel 8.242.08.1
1.273.1 Available under license

1.274 wayland 1.18.0-1
1.274.1 Available under license

1.275 pythonurllib 1.25.8 2ubuntu0.1
1.275.1 Available under license

1.276 keycloak-jetty-adapter-spi 14.0.0
1.276.1 Available under license

1.277 fdisk 2.34.0
1.277.1 Available under license

1.278 classmate 1.5.1
1.278.1 Available under license

1.279 gsettings-desktop-schemas 3.36.0-1ubuntul
1.279.1 Available under license

1.280 spring-aop 5.3.2
1.280.1 Available under license

1.281 lame 3.100-3
1.281.1 Available under license

1.282 mesa 21.2.6-Oubuntu0.1~20.04.2
1.282.1 Available under license

1.283 keycloak-undertow-adapter 14.0.0
1.283.1 Available under license

1.284 libvorbisfile 1.3.6-2ubuntul
1.284.1 Available under license

1.285 libwayland-client0 1.18.0-1
1.285.1 Available under license

1.286 libzvbi-common 0.2.35-17
1.286.1 Available under license

1.287 jandex 2.4.2.Final
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1.287.1 Available under license

1.288 wildfly-clustering-common 26.1.0.Final
1.288.1 Available under license

1.289 p11-kit 0.23.20-1ubuntu0.1
1.289.1 Available under license

1.290 libjson-c4 0.13.1+dfsg-7ubuntu0.3
1.290.1 Available under license

1.291 netty-tcnative-boringssl-static 2.0.35.Final
1.291.1 Available under license

1.292 woodstox-core 6.0.3
1.292.1 Available under license

1.293 jul-to-slf4j-stub 1.0.1.Final
1.293.1 Available under license

1.294 mesa-va-drivers 21.2.6-Oubuntu0.1~20.04.2
1.294.1 Available under license

1.295 picketbox-spi-bare 5.0.3.Final-redhat-00008
1.295.1 Available under license

1.296 mime-support 3.64ubuntul
1.296.1 Available under license

1.297 libcbor 0.6.0-Oubuntul
1.297.1 Available under license

1.298 jboss-annotations-api-1-3-spec 2.0.1.Final
1.298.1 Available under license

1.299 wildfly-elytron-sasl-auth-util 1.19.0.Final
1.299.1 Available under license

1.300 slIf4j 1.7.30
1.300.1 Available under license

1.301 Isb 11.1.0ubuntu?2
1.301.1 Available under license

1.302 jboss-metadata-web 14.0.0.Final
1.302.1 Available under license

1.303 keycloak-tomcat-core-adapter 14.0.0
1.303.1 Available under license

1.304 libopenmpt0 0.4.11-1build1
1.304.1 Available under license

1.305 vdpau-driver-all 1.3-1ubuntu2
1.305.1 Available under license

1.306 keyutils 1.6-6ubuntul.1
1.306.1 Available under license
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1.307 azure-storage-common 12.10.0
1.307.1 Available under license

1.308 netty-reactive-streams-http 2.0.4
1.308.1 Available under license

1.309 rubberband 1.8.2-1build1
1.309.1 Available under license

1.310 chromaprint 1.4.3-3build1
1.310.1 Available under license

1.311 llvm 12.0.0-3ubuntul~20.04.5
1.311.1 Available under license

1.312 libpolkitgobject 0.105-26ubuntul.3
1.312.1 Available under license

1.313 jboss-servlet-api-4-0-spec 2.0.0.Final
1.313.1 Available under license

1.314 debconf 1.5.73
1.314.1 Available under license

1.315 libgstreamer1.0-0 1.16.2-2
1.315.1 Available under license

1.316 zlib 1.2.11.dfsg-2ubuntul.3
1.316.1 Available under license

1.317 xmltooling 1.4.4
1.317.1 Available under license

1.318 xsdlib 2013.6.1
1.318.1 Available under license

1.319 init-system-helpers 1.57
1.319.1 Available under license

1.320 wavpack 5.2.0-1ubuntu0.1
1.320.1 Available under license

1.321 keycloak-spring-boot-adapter-core 14.0.0
1.321.1 Available under license

1.322 mysql-jdbc 8.0.22
1.322.1 Available under license

1.323 libxvidcore4 1.3.7-1
1.323.1 Available under license

1.324 nimbus-jose-jwt 9.1.3
1.324.1 Available under license

1.325 mesa-vulkan-drivers 21.2.6-Oubuntu0.1~20.04.2
1.325.1 Available under license

1.326 zstd 1.4.9
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1.326.1 Available under license
1.327 poi-ooxml-schemas 3.9

1.327.1 Available under license
1.328 xerces-j 2.10.0

1.328.1 Available under license
1.329 aws-java-sdk-core 1.11.750

1.329.1 Available under license
1.330 slf4j 1.7.36

1.330.1 Available under license
1.331 wildfly-openssl-java 2.2.0.Final

1.331.1 Available under license
1.332 unattended-upgrades 0.1

1.332.1 Available under license
1.333 libpostproc55 4.2.7-Oubuntu0.1

1.333.1 Available under license
1.334 aws-java-sdk-kms 1.11.750

1.334.1 Available under license
1.335 libbluray 1.2.0-1

1.335.1 Available under license
1.336 libtwolameO 0.4.0-2

1.336.1 Available under license
1.337 libmysofa 1.0~dfsg0-1

1.337.1 Available under license
1.338 spring-web 5.3.2

1.338.1 Available under license
1.339zlib 1.2.11

1.339.1 Available under license
1.340 wildfly-elytron-credential-source-impl 1.19.0.Final

1.340.1 Available under license
1.341 linux-atm 2.5.1-4

1.341.1 Available under license
1.342 ftp 0.17-34.1

1.342.1 Available under license
1.343 libass9 0.14.0-2

1.343.1 Available under license
1.344 wildfly-controller-client 18.1.0.Final

1.344.1 Available under license
1.345 libffi 3.3 4

1.345.1 Available under license
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1.346 libatm 2.5.1-4
1.346.1 Available under license

1.347 keycloak-spring-security-adapter 14.0.0
1.347.1 Available under license

1.348 wildfly-elytron-security-manager-action 1.19.0.Final
1.348.1 Available under license

1.349 wildfly-elytron-http-stateful-basic 1.19.0.Final
1.349.1 Available under license

1.350 commons-logging 1.2
1.350.1 Available under license

1.351 jackson-datatype-jdk8 2.11.3
1.351.1 Available under license

1.352 girl.2-gdkpixbuf-2.0 2.40.0+dfsg-3ubuntu0.2
1.352.1 Available under license

1.353 fonts-dejavu 2.37-1
1.353.1 Available under license

1.354 zeromq 4.3.2-2ubuntul
1.354.1 Available under license

1.355 jjwt-impl 0.11.2
1.355.1 Available under license

1.356 readline 8.0-4
1.356.1 Available under license

1.357 keycloak-undertow-adapter-spi 14.0.0
1.357.1 Available under license

1.358 debianutils 4.9.1
1.358.1 Available under license

1.359 jgroups 3.6.13.Final
1.359.1 Available under license

1.360 libpackagekit-glib2-18 1.1.13-2ubuntul.l
1.360.1 Available under license

1.361 libcdio-paranoia 10.2+2.0.0-1
1.361.1 Available under license

1.362 stax 1.2.0
1.362.1 Available under license

1.363 unzip 6.0-25ubuntul
1.363.1 Available under license

1.364 client-spi 2.16.29
1.364.1 Available under license

1.365 isl 20
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1.365.1 Available under license

1.366 dom4j 2.1.3
1.366.1 Available under license

1.367 libx11 1.6.9-2ubuntul.2
1.367.1 Available under license

1.368 jsp 2.0.0.Final
1.368.1 Available under license

1.369 aws-core 2.16.29
1.369.1 Available under license

1.370 wildfly-core-management-client 18.1.0.Final
1.370.1 Available under license

1.371 xml-beans 2.3.0
1.371.1 Available under license

1.372 libgssapiheimdal 7.7.0+dfsg-lubuntul
1.372.1 Available under license

1.373 wildfly-elytron-keystore 1.19.0.Final
1.373.1 Available under license

1.374 jsr173-api 1.0
1.374.1 Available under license

1.375 kotlin 1.4.21
1.375.1 Available under license

1.376 velocity 1.7
1.376.1 Available under license

1.377 log4j-sif4j-impl 2.13.3
1.377.1 Available under license

1.378 mpg123 1.25.13-1
1.378.1 Available under license

1.379 libopenmpt 0.4.11-1build1
1.379.1 Available under license

1.380 wildfly-elytron-http-sso 1.19.0.Final
1.380.1 Available under license

1.381 libcbor0.6 0.6.0-Oubuntul
1.381.1 Available under license

1.382 picketbox-acl-impl 5.0.3.Final-redhat-00008
1.382.1 Available under license

1.383 intel-media-driver 20.1.1+dfsg1-1
1.383.1 Available under license

1.384 libdrm 2.4.107 8ubuntul1~20.04.2
1.384.1 Available under license
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1.385 libvorbis 1.3.6 2ubuntul

1.385.1 Available under license
1.386 jdk-corretto 8.242.08.1

1.386.1 Available under license
1.387 jboss-invocation 1.7.0.Final

1.387.1 Available under license
1.388 gnutls 3.6.13 2ubuntul.6

1.388.1 Available under license
1.389 core 1.54.0.0

1.389.1 Available under license
1.390 libdconfl 0.36.0-1

1.390.1 Available under license
1.391 libgsm 1.0.18 2

1.391.1 Available under license
1.392 npth 1.6 1

1.392.1 Available under license
1.393 libsensors-config 3.6.0-2ubuntul.l

1.393.1 Available under license
1.394 jjwt-jackson 0.11.2

1.394.1 Available under license
1.395 pygobject 3.36.0-1

1.395.1 Available under license
1.396 wildfly-jar-runtime 18.1.0.Final

1.396.1 Available under license
1.397 netty 4.1.54.Final

1.397.1 Available under license
1.398 spring-security-core 5.1.6.RELEASE

1.398.1 Available under license
1.399 d-bus 1.12.16 2ubuntu2.2

1.399.1 Available under license
1.400 python-certifi 2019.11.28-1

1.400.1 Available under license
1.401 libaacs0 0.9.0-2

1.401.1 Available under license
1.402 springfox-spring-web 2.9.2

1.402.1 Available under license
1.403 wildfly-elytron-http 1.19.0.Final

1.403.1 Available under license
1.404 libasound 1.2.2-2.1ubuntu2.5
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1.404.1 Available under license

1.405 openssl 1.1.1f lubuntu2.16
1.405.1 Available under license

1.406 metrics-spi 2.16.29
1.406.1 Available under license

1.407 wildfly-patching 18.1.0.Final
1.407.1 Available under license

1.408 wildfly-elytron-sasl-plain 1.19.0.Final
1.408.1 Available under license

1.409 cyrus-sasl 2.1.27+dfsg-2ubuntu0.1
1.409.1 Available under license

1.410 scowl 2018.04.16 1
1.410.1 Available under license

1.411 python-requests-unixsocket 0.2.0-2
1.411.1 Available under license

1.412 eclipse-jgit-ssh-apache 5.13.0.202109080827-r
1.412.1 Available under license

1.413 reactor-netty 0.9.15.RELEASE
1.413.1 Available under license

1.414 libxcbdri 1.14-2
1.414.1 Available under license

1.415 libigdgmm11 20.1.1+ds1-1
1.415.1 Available under license

1.416 libcdio-paranoia2 10.2+2.0.0-1
1.416.1 Available under license

1.417 aws-java-sdk 1.11.750
1.417.1 Available under license

1.418 keycloak-core 14.0.0
1.418.1 Available under license

1.419 log4j-sif4j-impl 2.16.0
1.419.1 Available under license

1.420 libdevmapper 1.02.167
1.420.1 Available under license

1.421 terminal-api 2.2
1.421.1 Available under license

1.422 wildfly-elytron-mechanism-digest 1.19.0.Final
1.422.1 Available under license

1.423 jjwt-api 0.11.2
1.423.1 Available under license
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1.424 ucf 3.0038+nmul
1.424.1 Available under license

1.425 software-properties-common 0.99.9.8
1.425.1 Available under license

1.426 libopencore-amrnb0 0.1.5-1
1.426.1 Available under license

1.427 iconv 2.31
1.427.1 Available under license

1.428 content-type 2.1
1.428.1 Available under license

1.429 librubberband?2 1.8.2-1build1
1.429.1 Available under license

1.430 netkit-telnet 0.17-41.2build1
1.430.1 Available under license

1.431 python-apt 2.0.0ubuntu0.20.04.7
1.431.1 Available under license

1.432 tcp-wrappers 7.6.9-30
1.432.1 Available under license

1.433 libpciaccess 0.16-Oubuntul
1.433.1 Available under license

1.4341ibdc1394 2.2.5-2.1
1.434.1 Available under license

1.435 libxss 1.2.3-1
1.435.1 Available under license

1.436 pcre 10.34-7
1.436.1 Available under license

1.437 libmnl 1.0.4 2
1.437.1 Available under license

1.438 wildfly-logging 18.1.0.Final
1.438.1 Available under license

1.439 azure-resourcemanager-keyvault 2.0.0
1.439.1 Available under license

1.440 wildfly-web-common 26.1.0.Final
1.440.1 Available under license

1.441 wildfly-remoting 18.1.0.Final
1.441.1 Available under license

1.442 jboss-metadata-ear 14.0.0.Final
1.442.1 Available under license

1.443 wildfly-security-manager 18.1.0.Final
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1.443.1 Available under license
1.444 netty 4.1.55.Final

1.444.1 Available under license
1.445 public-suffix 20200303.0012-1

1.445.1 Available under license
1.446 python 3.8.10

1.446.1 Available under license
1.447 hikaricp 3.4.5

1.447.1 Available under license
1.448 glew 20

1.448.1 Available under license
1.449 activation 1.1

1.449.1 Available under license
1.450 wildfly-domain-management 18.1.0.Final

1.450.1 Available under license
1.451 libbs2b 3.1.0+dfsg-2.2build1

1.451.1 Available under license
1.452 undertow-core 2.2.16.Final

1.452.1 Available under license
1.453 asm 5.0.4

1.453.1 Available under license
1.454 hibernate 5.4.25.Final

1.454.1 Available under license
1.455 esapi 2.0.1

1.455.1 Available under license
1.456 keycloak-tomcat-adapter 14.0.0

1.456.1 Available under license
1.457 kafka-clients 2.8.0

1.457.1 Available under license
1.458 shadow 4.8.1-1ubuntu5.20.04.2

1.458.1 Available under license
1.459 tdb 1.45.5

1.459.1 Available under license
1.460 libsodium 1.0.18-1

1.460.1 Available under license
1.461 wget 1.20.3 1ubuntu?2

1.461.1 Available under license
1.462 xmlsec-java 1.5.6

1.462.1 Available under license
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1.463 libxcursor 1.2.0-2
1.463.1 Available under license
1.464 jackson-xc 2.11.3
1.464.1 Available under license
1.465 activation-api 1.2.2
1.465.1 Available under license
1.466 e2fsprogs 1.45.5 2ubuntul.l
1.466.1 Available under license
1.467 intel-vaapi-driver 2.4.0-Oubuntul
1.467.1 Available under license
1.468 azure-resourcemanager-resources 2.0.0
1.468.1 Available under license
1.469 libglx-mesa0 21.2.6-Oubuntu0.1~20.04.2
1.469.1 Available under license
1.470 wildfly-elytron-security-manager 1.19.0.Final
1.470.1 Available under license
1.471 wildfly-controller 18.1.0.Final
1.471.1 Available under license
1.472 xvidcore 1.3.7-1
1.472.1 Available under license
1.473 msal4j 1.8.1
1.473.1 Available under license
1.474 libxkbcommon 0.10.0-1
1.474.1 Available under license
1.475 telnet 0.17-41.2build1
1.475.1 Available under license
1.476 shared-mime-info 1.15 1
1.476.1 Available under license
1.477 netty-resolver 4.1.55.Final
1.477.1 Available under license
1.478 libhcryptoheimdal 7.7.0+dfsg-1ubuntul
1.478.1 Available under license
1.479 xkeyboard-config 2.29-2
1.479.1 Available under license
1.480 jaxb-runtime 2.3.3
1.480.1 Available under license
1.481 libcdio 2.0.0 2
1.481.1 Available under license
1.482 gzip 1.10 Oubuntu4.1
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1.482.1 Available under license

1.483 wildfly-elytron-x500-cert-util 1.19.0.Final
1.483.1 Available under license

1.484 gobject-introspection 1.64.1-1~ubuntu20.04.1
1.484.1 Available under license

1.485 openal-soft 1.19.1-1
1.485.1 Available under license

1.486 cdebconf 0.251ubuntul
1.486.1 Available under license

1.487 jboss-modules 2.0.2.Final
1.487.1 Available under license

1.488 jakarta-enterprise-concurrent 1.1.1
1.488.1 Available under license

1.489 apr 1.6.5
1.489.1 Available under license

1.490 commons-http-client 3.1
1.490.1 Available under license

1.491 vulkan-loader 1.2.131.2-1
1.491.1 Available under license

1.492 libproxy 0.4.15-10ubuntul.2
1.492.1 Available under license

1.493 asm 5.0.4
1.493.1 Available under license

1.494 libaom 1.0.0.erratal-3build1
1.494.1 Available under license

1.495 libilbc 20
1.495.1 Available under license

1.496 libtheora 1.1.1+dfsg.1-15ubuntu2
1.496.1 Available under license

1.497 azure-resourcemanager-dns 2.0.0
1.497.1 Available under license

1.498 attr 2.4.48-5
1.498.1 Available under license

1.499 alsa-topology-conf 1.2.2-1
1.499.1 Available under license

1.500 xorg-randr 1.5.2
1.500.1 Available under license

1.501 wildfly-elytron-http-util 1.19.0.Final
1.501.1 Available under license
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1.502 libsoup 2.70.0-1
1.502.1 Available under license

1.503 cryptsetup 2.2.2-3ubuntu2.4
1.503.1 Available under license

1.504 idna 2.8
1.504.1 Available under license

1.505 Imdb 0.9.24-1
1.505.1 Available under license

1.506 libxpm 3.5.12-1
1.506.1 Available under license

1.507 woodstox-core 6.2.1
1.507.1 Available under license

1.508 wildfly-elytron-permission 1.19.0.Final
1.508.1 Available under license

1.509 libsox-fmt-alsa 14.4.2+git20190427-2
1.509.1 Available under license

1.510 argon2 0~20171227 0.2
1.510.1 Available under license

1.511 ecj 3.26.0
1.511.1 Available under license

1.512 x264 0.155.2917+git0a84d98-2
1.512.1 Available under license

1.513 apache-client 2.16.29
1.513.1 Available under license

1.514 file 5.38-4
1.514.1 Available under license

1.515 libgpm 1.20.7-5
1.515.1 Available under license

1.516 packagekit 1.1.13-2ubuntul.l
1.516.1 Available under license

1.517 libavc 0.5.4-5
1.517.1 Available under license

1.518 wildfly-elytron-sasl-otp 1.19.0.Final
1.518.1 Available under license

1.519 audit 2.8.5-2ubuntu6
1.519.1 Available under license

1.520 readline 2.2
1.520.1 Available under license

1.521 eclipse-jgit 5.13.0.202109080827-r
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1.521.1 Available under license
1.522 netkit-ftp 0.17-34.1
1.522.1 Available under license
1.523 annotations 15.0
1.523.1 Available under license
1.524 keepassjava2-dom 2.1.4
1.524.1 Available under license
1.525 json-smart 1.3.1
1.525.1 Available under license
1.526 netty-codec 4.1.54.Final
1.526.1 Available under license
1.527 xnio-nio 3.8.6.Final
1.527.1 Available under license
1.528 json-java 20140107
1.528.1 Available under license
1.529 wildfly-elytron-x500-principal 1.19.0.Final
1.529.1 Available under license
1.530 namespace 1.4.01
1.530.1 Available under license
1.531 libgme0 0.6.2-1build1
1.531.1 Available under license
1.532 libpgm 5.2.122~dfsg-3ubuntul
1.532.1 Available under license
1.533 jackson-dataformat-cbor 2.11.3
1.533.1 Available under license
1.534 wildfly-elytron-sasl-scram 1.19.0.Final
1.534.1 Available under license
1.535 commons-pool 2.9.0
1.535.1 Available under license
1.536 servlet-api 4.0.1
1.536.1 Available under license
1.537 intel-media-va-driver 20.1.1+dfsg1-1
1.537.1 Available under license
1.538 wildfly-elytron-auth-server 1.19.0.Final
1.538.1 Available under license
1.539 jakarta-json 1.1.6
1.539.1 Available under license
1.540 springfox-core 2.9.2
1.540.1 Available under license

Open Source Used In imiconnect NewAdmin-R2.3.1 29



1.541 libsratom-0-0 0.6.4-1

1.541.1 Available under license
1.542 packaging 16.8

1.542.1 Available under license
1.543 netty-codec-http 4.1.55.Final

1.543.1 Available under license
1.544 picketbox-commons 1.0.0.final

1.544.1 Available under license
1.545 pam 1.3.1 5ubuntu4.3

1.545.1 Available under license
1.546 software-properties 0.99.9.8

1.546.1 Available under license
1.547 python-gi 3.36.0-1

1.547.1 Available under license
1.548 networkd-dispatcher 2.1 2~ubuntu20.04.3

1.548.1 Available under license
1.549 derby 10.14.2.0

1.549.1 Available under license
1.550 log4j-api 2.13.3

1.550.1 Available under license
1.551 libfido2 1.3.1-1ubuntu2

1.551.1 Available under license
1.552 libasyncns 0.8 6

1.552.1 Available under license
1.553 openjpeg 2.3.1-1ubuntu4.20.04.1

1.553.1 Available under license
1.554 libsodium23 1.0.18-1

1.554.1 Available under license
1.555 wildfly-elytron-encryption 1.19.0.Final

1.555.1 Available under license
1.556 wildfly-elytron-jaspi 1.19.0.Final

1.556.1 Available under license
1.557 netty-handler 4.1.55.Final

1.557.1 Available under license
1.558 jboss-threads 2.4.0.Final

1.558.1 Available under license
1.559 Iz4-java 1.7.1

1.559.1 Available under license
1.560 netty-codec 4.1.55.Final
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1.560.1 Available under license

1.561 wildfly-common 1.6.0.Final
1.561.1 Available under license

1.562 stax-mapper 1.3.0.Final
1.562.1 Available under license

1.563 slf4j-jboss-logmanager 1.1.0.Final
1.563.1 Available under license

1.564 poi 3.9
1.564.1 Available under license

1.565 libdatrie 0.2.12-3
1.565.1 Available under license

1.566 jmespath-java 1.11.750
1.566.1 Available under license

1.567 libnghttp2-14 1.40.0-1build1
1.567.1 Available under license

1.568 okhttp 4.8.1
1.568.1 Available under license

1.569 systemd 245
1.569.1 Available under license

1.570 stax-api 1.0.1
1.570.1 Available under license

1.571 vdx-core 1.1.6
1.571.1 Available under license

1.572 wildfly-http-naming-client 1.1.11.Final
1.572.1 Available under license

1.573 libtdb 1.4.3-Oubuntu0.20.04.1
1.573.1 Available under license

1.574 libva 2.7.0-2
1.574.1 Available under license

1.575 guava 20.0
1.575.1 Available under license

1.576 wildfly-core-management-subsystem 18.1.0.Final
1.576.1 Available under license

1.577 sox 14.4.2+git20190427-2
1.577.1 Available under license

1.578 wildfly-elytron-sasl-gs2 1.19.0.Final
1.578.1 Available under license

1.579 opencore-amr 0.1.5-1
1.579.1 Available under license
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1.580 netty-transport-native-unix-common 4.1.55.Final
1.580.1 Available under license

1.581 springfox-schema 2.9.2
1.581.1 Available under license

1.582 libsox-fmt-base 14.4.2+git20190427-2
1.582.1 Available under license

1.583 wildfly-http-client-common 1.1.11.Final
1.583.1 Available under license

1.584 libgd 2.2.5-5.2ubuntu2.1
1.584.1 Available under license

1.585 systemd-shim 20
1.585.1 Available under license

1.586 libc 2.31-Oubuntu9.9
1.586.1 Available under license

1.587 libpython3-8-minimal 3.8.10-Oubuntul~20.04.5
1.587.1 Available under license

1.588 libkrbheimdal 7.7.0+dfsg-1ubuntul
1.588.1 Available under license

1.589 libcdio18 2.0.0-2
1.589.1 Available under license

1.590 libavformat58 4.2.7-Oubuntu0.1
1.590.1 Available under license

1.591 wildfly-elytron-sasl-anonymous 1.19.0.Final
1.591.1 Available under license

1.592 jline 3.3.0
1.592.1 Available under license

1.593 libmpg123-0 1.25.13-1
1.593.1 Available under license

1.5941z41.9.2
1.594.1 Available under license

1.595 libsnappylv5 1.1.8-1build1
1.595.1 Available under license

1.596 jansi 1.8
1.596.1 Available under license

1.597 glib-networking-services 2.64.2-1ubuntu0.1
1.597.1 Available under license

1.598 libcap 2.32-1
1.598.1 Available under license

1.599 wildfly-elytron-sasl-oauth2 1.19.0.Final
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1.599.1 Available under license

1.600 python-requests 2.22.0 2ubuntul
1.600.1 Available under license

1.601 libcanberra 0.30 7ubuntul
1.601.1 Available under license

1.602 keycloak-tomcat-adapter-spi 14.0.0
1.602.1 Available under license

1.603 libwebp 0.6.1-2ubuntu0.20.04.1
1.603.1 Available under license

1.604 dbus-python 1.2.16
1.604.1 Available under license

1.605 libflitel 2.1-release-3
1.605.1 Available under license

1.606 jackson-module-parameter-names 2.11.3
1.606.1 Available under license

1.607 libcap-ng 0.7.9 2.1build1
1.607.1 Available under license

1.608 sysv-init 2.96-2.1ubuntul
1.608.1 Available under license

1.609 azure-security-keyvault-keys 4.2.4
1.609.1 Available under license

1.610 log4j-slf4j-impl 2.17.2
1.610.1 Available under license

1.611 libxi 1.1.4-2
1.611.1 Available under license

1.612 jboss-msc 1.4.13.Final
1.612.1 Available under license

1.613jna5.5.0
1.613.1 Available under license

1.614 okhttp-urlconnection 3.14.2
1.614.1 Available under license

1.615 libsoxr0 0.1.3-2build1
1.615.1 Available under license

1.616 fontconfig 2.13.1-2ubuntu3
1.616.1 Available under license

1.617 bash 5.0 6ubuntul.2
1.617.1 Available under license

1.618 libwindheimdal 7.7.0+dfsg-1ubuntul
1.618.1 Available under license
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1.619 jboss-remoting 5.0.24.Final
1.619.1 Available under license

1.620 xxd 8.1.2269-1ubuntu5.7
1.620.1 Available under license

1.621 caca 0.99.betal9-2.1ubuntul.20.04.2
1.621.1 Available under license

1.622 bcel 2.7.1
1.622.1 Available under license

1.623 spring-data-jpa 2.4.2
1.623.1 Available under license

1.624 plexus-cipher 1.4
1.624.1 Available under license

1.625 libseccomp 2.5.1 1lubuntul~20.04.2
1.625.1 Available under license

1.626 jboss-stdio 1.1.0.Final
1.626.1 Available under license

1.627 unattended-upgrades 2.3ubuntu0.3
1.627.1 Available under license

1.628 jjwt-api 0.11.1
1.628.1 Available under license

1.629 libimdb0 0.9.24-1
1.629.1 Available under license

1.630 azure-core-management 1.1.0
1.630.1 Available under license

1.631 spring-plugin-core 1.2.0.RELEASE
1.631.1 Available under license

1.632 libxrandr 1.5.2-Oubuntul
1.632.1 Available under license

1.633 dpkg 1.19.7ubuntu3.2
1.633.1 Available under license

1.634 netty-transport 4.1.54.Final
1.634.1 Available under license

1.635 libxdmcp 1.1.3-Oubuntul
1.635.1 Available under license

1.636 vim 8.1.2269-1ubuntu5.7

1.637 mesa-vdpau-drivers 21.2.6-Oubuntu0.1~20.04.2
1.637.1 Available under license

1.638 ion-java 1.0.2
1.638.1 Available under license
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1.639 open-ws 1.5.4
1.639.1 Available under license

1.640 e2fsprogs 1.45.5 2ubuntul
1.640.1 Available under license

1.641 libnss-systemd 245.4-4ubuntu3.17
1.641.1 Available under license

1.642 vim-runtime 8.1.2269-1ubuntu5.7
1.642.1 Available under license

1.643 wildfly-elytron-auth-server-sasl 1.19.0.Final
1.643.1 Available under license

1.644 libxext 1.3.4-Oubuntul
1.644.1 Available under license

1.645 libspeex 1.2~rc1.2-1.1ubuntul.20.04.1
1.645.1 Available under license

1.646 xml-apis 1.4.01
1.646.1 Available under license

1.647 wildfly-elytron-auth-server-http 1.19.0.Final
1.647.1 Available under license

1.648 nginx 1.18.0-Oubuntul.3
1.648.1 Available under license

1.649 mpdecimal 2.4.2-3
1.649.1 Available under license

1.650 wildfly-elytron-tool 1.19.0.Final
1.650.1 Available under license

1.651 commons-net 3.3
1.651.1 Available under license

1.652 jboss-transaction-api-1-3-spec 2.0.0.Final
1.652.1 Available under license

1.653 libcaca 0.99.betal9-2.1ubuntul.20.04.2
1.653.1 Available under license

1.654 libdrm-amdgpul 2.4.107-8ubuntul~20.04.2
1.654.1 Available under license

1.655 libssh 0.9.3 2ubuntu2.2
1.655.1 Available under license

1.656 wildfly-request-controller 18.1.0.Final
1.656.1 Available under license

1.657 wildfly-embedded 18.1.0.Final
1.657.1 Available under license

1.658 wildfly-host-controller 18.1.0.Final
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1.658.1 Available under license

1.659 spring-boot-container-bundle 14.0.0
1.659.1 Available under license

1.660 libllvm12 12.0.0-3ubuntul~20.04.5
1.660.1 Available under license

1.661 sqlite 3.31.1 4ubuntu0.3
1.661.1 Available under license

1.662 keycloak-authz-client 14.0.0
1.662.1 Available under license

1.663 libopus0 1.3.1-Oubuntul
1.663.1 Available under license

1.664 wildfly-cli 18.1.0.Final
1.664.1 Available under license

1.665 libvulkanl 1.2.131.2-1
1.665.1 Available under license

1.666 libavresample4 4.2.7-Oubuntu0.1
1.666.1 Available under license

1.667 wildfly-elytron-http-bearer 1.19.0.Final
1.667.1 Available under license

1.668 diffutils 3.7-3
1.668.1 Available under license

1.669 log4j-jboss-logmanager 1.3.0.Final
1.669.1 Available under license

1.670 zstd 1.4.4+dfsg-3ubuntu0.1
1.670.1 Available under license

1.671 apache-log4j 2.17.2
1.671.1 Available under license

1.672 fribidi 1.0.8-2ubuntu0.1
1.672.1 Available under license

1.673 javaewah 1.1.13
1.673.1 Available under license

1.674 libxi 1.7.10-Oubuntul
1.674.1 Available under license

1.675 jackson-annotations 2.11.3
1.675.1 Available under license

1.676 azure-resourcemanager-storage 2.0.0
1.676.1 Available under license

1.677 jakarta-annotation-api 1.3.5
1.677.1 Available under license
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1.678 apr 1.7.0
1.678.1 Available under license

1.679 stax 4.2.1
1.679.1 Available under license

1.680 wildfly-io 18.1.0.Final
1.680.1 Available under license

1.681 log4j-jul 2.16.0
1.681.1 Available under license

1.682 libgirepository 1.64.1-1~ubuntu20.04.1
1.682.1 Available under license

1.683 libx265-179 3.2.1-1build1
1.683.1 Available under license

1.684 keepassjavaz2-simple 2.1.4
1.684.1 Available under license

1.685 coreutils 8.30 3ubuntu?2
1.685.1 Available under license

1.686 undertow-server-servlet 1.10.1.Final
1.686.1 Available under license

1.687 libcdio-cdda2 10.2+2.0.0-1
1.687.1 Available under license

1.688 picketbox-infinispan 5.0.3.Final-redhat-00008
1.688.1 Available under license

1.689 istack-commons 3.0.11
1.689.1 Available under license

1.690 libdrmnouveau 2.4.107-8ubuntul1~20.04.2
1.690.1 Available under license

1.691 wildfly-discovery-client 1.2.1.Final
1.691.1 Available under license

1.692 adduser 3.118ubuntu2
1.692.1 Available under license

1.693 libjbig 2.1-3.1build1
1.693.1 Available under license

1.694 poi-ooxml 3.9
1.694.1 Available under license

1.695 wildfly-core-security 18.1.0.Final
1.695.1 Available under license

1.696 distro-info-data 0.43ubuntul.10
1.696.1 Available under license

1.697 pinentry 1.1.0-3build1

Open Source Used In imiconnect NewAdmin-R2.3.1 37



1.697.1 Available under license
1.698 jaxb-api 2.2.7

1.698.1 Available under license
1.699 libglx0 1.3.2-1~ubuntu0.20.04.2

1.699.1 Available under license
1.700 jaxb-core 2.3.3

1.700.1 Available under license
1.701grep 341

1.701.1 Available under license
1.702 aesh-extensions 1.8

1.702.1 Available under license
1.703 libxshmfence 1.3-1

1.703.1 Available under license
1.704 tcpdump 4.9.3-4ubuntu0.1

1.704.1 Available under license
1.705 netty-nio-client 2.16.29

1.705.1 Available under license
1.706 taglibs-standard 1.2.6-RC1

1.706.1 Available under license
1.707 locales 2.31-Oubuntu9.9

1.707.1 Available under license
1.708 wildfly-elytron-tool-wrapper 18.1.0.Final

1.708.1 Available under license
1.709 commons-csv 1.8

1.709.1 Available under license
1.710 libxcb-xfixes0 1.14-2

1.710.1 Available under license
1.711 aesh 2.4

1.711.1 Available under license
1.712 commons-codec 1.15

1.712.1 Available under license
1.713 libedit 3.1-20191231-1

1.713.1 Available under license
1.714 findutils 4.7.0 lubuntul

1.714.1 Available under license
1.715 librsvg 2.48.9-1ubuntu0.20.04.1

1.715.1 Available under license
1.716 isorelax 20090621

1.716.1 Available under license
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1.717 keycloak-jetty94-adapter 14.0.0
1.717.1 Available under license

1.718 wildfly-elytron-sasl-digest 1.19.0.Final
1.718.1 Available under license

1.719 zvbi 0.2.35-17
1.719.1 Available under license

1.720 commons-codec 1.9
1.720.1 Available under license

1.721 wildfly-elytron-sasl-external 1.19.0.Final
1.721.1 Available under license

1.722 libunistring 0.9.10 2
1.722.1 Available under license

1.723 intel-gmmlib 20.1.1+ds1-1
1.723.1 Available under license

1.724 joda-time 2.2
1.724.1 Available under license

1.725 sord 0.16.4-1
1.725.1 Available under license

1.726 libtiff 4.1.0+git191117-2ubuntu0.20.04.3
1.726.1 Available under license

1.727 libass 0.14.0-2
1.727.1 Available under license

1.728 wildfly-elytron-realm-token 1.19.0.Final
1.728.1 Available under license

1.729 wildfly-security 26.1.0.Final
1.729.1 Available under license

1.730 wildfly-undertow 26.1.0.Final
1.730.1 Available under license

1.731 sensible-utils 0.0.12+nmul
1.731.1 Available under license

1.732 alsa 1.2.2-2.1ubuntu2.5
1.732.1 Available under license

1.733 azure-resourcemanager-cosmos 2.0.0
1.733.1 Available under license

1.734 wildfly-elytron-realm-jdbc 1.19.0.Final
1.734.1 Available under license

1.735 libssh-gcrypt-4 0.9.3-2ubuntu2.2
1.735.1 Available under license

1.736 wildfly-elytron-auth 1.19.0.Final
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1.736.1 Available under license

1.737 ca-certificates 20211016~20.04.1
1.737.1 Available under license

1.738 libpng 1.6.37 2
1.738.1 Available under license

1.739 jcip-annotation 1.0 1
1.739.1 Available under license

1.740 acl-spi 5.0.3.Final-redhat-00008
1.740.1 Available under license

1.741 okio 1.17.2

1.742 not-yet-commons-ssl| 0.3.9
1.742.1 Available under license

1.743 mawk 1.3.4.20200120 2
1.743.1 Available under license

1.744 python3-requests-unixsocket 0.2.0-2
1.744.1 Available under license

1.745 vid-stab 1.1.0-2
1.745.1 Available under license

1.746 libstemmer0d 0+svn585-2
1.746.1 Available under license

1.747 azure-resourcemanager-authorization 2.0.0
1.747.1 Available under license

1.748 jaxb-core 8.242.08.1
1.748.1 Available under license

1.749 packagekit-tools 1.1.13-2ubuntul.1l
1.749.1 Available under license

1.750 jakarta-validation-api 2.0.2
1.750.1 Available under license

1.751 libjpeg-turbo 2.0.3-Oubuntul.20.04.1
1.751.1 Available under license

1.752 libappstream4 0.12.10-2
1.752.1 Available under license

1.753 readline-common 8.0-4
1.753.1 Available under license

1.754 jandex 2.1.3.Final
1.754.1 Available under license

1.755 libxcbglx 1.14-2
1.755.1 Available under license

1.756 libserd-0-0 0.30.2-1
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1.756.1 Available under license
1.757 wildfly-deployment-scanner 18.1.0.Final
1.757.1 Available under license
1.758 netty-transport-native-epoll 4.1.54.Final
1.758.1 Available under license
1.759 libvpx 1.8.2-1build1
1.759.1 Available under license
1.760 libraw 2.1.2 1
1.760.1 Available under license
1.761 wildfly-elytron-provider-util 1.19.0.Final
1.761.1 Available under license
1.762 twolame 0.4.0-2
1.762.1 Available under license
1.763 perl 5.30.0 Qubuntu0.2
1.763.1 Available under license
1.764 chardet 3.0.4-4build1
1.764.1 Available under license
1.765 gmp 6.2.0+dfsg-4
1.765.1 Available under license
1.766 1z4 1.9.2 2ubuntu0.20.04.1
1.766.1 Available under license
1.767 wildfly-naming 26.1.0.Final
1.767.1 Available under license
1.768 xerces-j 2.12.0.SP03
1.768.1 Available under license
1.769 wildfly-elytron-realm-ldap 1.19.0.Final
1.769.1 Available under license
1.770 springfox-swagger-common 2.9.2
1.770.1 Available under license
1.771 libsemanage 3.0 1build2
1.771.1 Available under license
1.772 python3.8 3.8.10 Oubuntu1~20.04.5
1.772.1 Available under license
1.773 azure-storage-blob 12.10.0
1.773.1 Available under license
1.774 libva-x11-2 2.7.0-2
1.774.1 Available under license
1.775 xmlsec-java 1.5.7
1.775.1 Available under license
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1.776 wildfly-discovery 18.1.0.Final

1.776.1 Available under license
1.777 xpp 1.1.3.3

1.777.1 Notifications

1.777.2 Available under license
1.778 protocol-core 2.16.29

1.778.1 Available under license
1.779 sshd-core 2.7.0

1.779.1 Available under license
1.780 pygobject 3.36.0

1.780.1 Available under license
1.781 jakarta-json-bind-api 1.0.2

1.781.1 Available under license
1.782 libxcb-randr0 1.14-2

1.782.1 Available under license
1.783 libpsl 0.21.0-1ubuntul

1.783.1 Available under license
1.784 libopencore-amrwb0 0.1.5-1

1.784.1 Available under license
1.785 jboss-marshalling-river 2.0.12.Final

1.785.1 Available under license
1.786 bouncy-castle 1.69

1.786.1 Available under license
1.787 wildfly-elytron-http-digest 1.19.0.Final

1.787.1 Available under license
1.788 wildfly-launcher 18.1.0.Final

1.788.1 Available under license
1.789 txw2 20110809

1.789.1 Available under license
1.790 python-requests 2.22.0

1.790.1 Available under license
1.791 xdg-user-dirs 0.17-2ubuntul

1.791.1 Available under license
1.792 apache-log4j 1.2.17

1.792.1 Available under license
1.793 azure-resourcemanager-containerservice 2.0.0

1.793.1 Available under license
1.794 swagger 1.5.20

1.794.1 Available under license
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1.795 base-passwd 3.5.47

1.795.1 Available under license
1.796 opus 1.3.1-Oubuntul

1.796.1 Available under license
1.797 json-java 20200518

1.797.1 Available under license
1.798 wildfly-elytron-mechanism-scram 1.19.0.Final

1.798.1 Available under license
1.799 iputils 20190709-3

1.799.1 Available under license
1.800 reload4j 1.2.15

1.800.1 Available under license
1.801 libsord-0-0 0.16.4-1

1.801.1 Available under license
1.802 swagger-annotations 1.5.20

1.802.1 Available under license
1.803 d-conf 0.36.0-1

1.803.1 Available under license
1.804 jboss-marshalling 2.0.12.Final

1.804.1 Available under license
1.805 jboss-classfilewriter 1.2.5.Final

1.805.1 Available under license
1.806 net-tools 1.60+git20180626.aebd88e 1ubuntul

1.806.1 Available under license
1.807 libvdpaul 1.3-1ubuntu2

1.807.1 Available under license
1.808 python-apt-common 2.0.0ubuntu0.20.04.7

1.808.1 Available under license
1.809 pcre 8.39-12ubuntu0.1

1.809.1 Available under license
1.810 aspect-j 1.9.6

1.810.1 Available under license
1.811 jcl-over-slf4j 1.7.30

1.811.1 Available under license
1.812 xnio-api 3.8.6.Final

1.812.1 Available under license
1.813 sratom 0.6.4-1

1.813.1 Available under license
1.814 keycloak-common 14.0.0
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1.814.1 Available under license
1.815 sudo 1.8.31 1ubuntul.2

1.815.1 Available under license
1.816 common-spi 5.0.3.Final-redhat-00008

1.816.1 Available under license
1.817 jbossinterceptorsapi 2.0.0.Final

1.817.1 Available under license
1.818 libsepol 3.0 1ubuntu0.1

1.818.1 Available under license
1.819 netty-transport 4.1.55.Final

1.819.1 Available under license
1.820 libsndio7.0 1.5.0-3

1.820.1 Available under license
1.821 polkit 1.s0.0.0.0

1.821.1 Available under license
1.822 ocl-icd-libopencll 2.2.11-1ubuntul

1.822.1 Available under license
1.823 mail 1.4

1.823.1 Available under license
1.824 accessors-smart 1.2

1.824.1 Available under license
1.825 systemd 245.4-4ubuntu3.16

1.825.1 Available under license
1.826 httpcomponents-mime 4.5.13

1.826.1 Available under license
1.827 jaxb-core 2.2.7

1.827.1 Available under license
1.828 urllib3 1.25.8-2ubuntu0.1

1.828.1 Available under license
1.829 openssh 8.2p1-4ubuntu0.6

1.829.1 Available under license
1.830 libbs2b0 3.1.0+dfsg-2.2build1

1.830.1 Available under license
1.831 libxmuu 1.1.3-Oubuntul

1.831.1 Available under license
1.832 dconf-service 0.36.0-1

1.832.1 Available under license
1.833 jboss-dmr 1.6.1.Final

1.833.1 Available under license
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1.834 six 1.14.0-2
1.834.1 Available under license
1.835 libglvnd 1.3.2-1~ubuntu0.20.04.2
1.835.1 Available under license
1.836 libxmu 1.1.3-Oubuntul
1.836.1 Available under license
1.837 sonar-scanner-api-batch-interface 2.16.0.226
1.837.1 Available under license
1.838 keycloak-spring-boot-starter 14.0.0
1.838.1 Available under license
1.839 azure-resourcemanager-compute 2.0.0
1.839.1 Available under license
1.840 snowball 0+svn585-2~build1
1.840.1 Available under license
1.841 libxcb-dri3-0 1.14-2
1.841.1 Available under license
1.842 wildfly-domain-http-interface 18.1.0.Final
1.842.1 Available under license
1.843 jctools-core 3.1.0
1.843.1 Available under license
1.844 httpcomponents-core 4.4.14
1.844.1 Available under license
1.845 keycloak-jetty-core 14.0.0
1.845.1 Available under license
1.846 libjpeg 6b
1.846.1 Notifications
1.846.2 Available under license
1.847 openorb 8.1.2.Final
1.847.1 Available under license
1.848 libiec 1.2.0-3
1.848.1 Available under license
1.849 iso-codes 4.4-1
1.849.1 Available under license
1.850 python-six 1.14.0-2
1.850.1 Available under license
1.851 libproxyl1v5 0.4.15-10ubuntul.2
1.851.1 Available under license
1.852 commons-logging-jboss-logging 1.0.0.Final
1.853 aws-query-protocol 2.16.29
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1.853.1 Available under license
1.854 javassist 3.27.0-GA

1.854.1 Available under license
1.855 lang-tag 1.4.4

1.855.1 Available under license
1.856 xml-commons-resolver 2.3.0

1.856.1 Available under license
1.857 libbdplus 0.1.2-3

1.857.1 Available under license
1.858 activation 1.2.2

1.858.1 Available under license
1.859 wildfly-management-client-content 18.1.0.Final

1.859.1 Available under license
1.860 glib 2.64.6-1~ubuntu20.04.4

1.860.1 Available under license
1.861 serd 0.30.2-1

1.861.1 Available under license
1.862 wildfly-clustering-web-container 26.1.0.Final

1.862.1 Available under license
1.863 lilv 0.24.6-1ubuntu0.1

1.863.1 Available under license
1.864 xmltooling 1.4.1
1.865 libcryptsetup12 2.2.2-3ubuntu2.4

1.865.1 Available under license
1.866 apache-log4j 1.2.15

1.866.1 Available under license
1.867 curl 7.68.0-1lubuntu2.12

1.867.1 Available under license
1.868 libzmqg5 4.3.2-2ubuntul

1.868.1 Available under license
1.869 okhttp 3.14.2

1.869.1 Available under license
1.870 aws-v4-signer-java 1.3

1.870.1 Available under license
1.871 activation-api 1.1

1.871.1 Available under license
1.872 jna-platform 5.6.0

1.872.1 Available under license
1.873 hawtjni-runtime 1.17
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1.873.1 Available under license
1.874 theora 1.1.1+dfsg.1-15ubuntu?2

1.874.1 Available under license
1.875 jboss-common-beans 2.0.1.Final

1.875.1 Available under license
1.876 libva2 2.7.0-2

1.876.1 Available under license
1.877 libassuan 2.5.3 7ubuntu?2

1.877.1 Available under license
1.878 keycloak-spring-boot-2-adapter 14.0.0

1.878.1 Available under license
1.879 jbosswebsocketapi 2.0.0.Final

1.879.1 Available under license
1.880 python-setuptools 45.2.0-1

1.880.1 Available under license
1.881 objenesis 5.1.9.RELEASE

1.881.1 Available under license
1.882 jboss-security-spi 5.0.3.Final-redhat-00008

1.882.1 Available under license
1.883 regions 2.16.29

1.883.1 Available under license
1.884 libnuma 2.0.12 1

1.884.1 Available under license
1.885 jakarta-json-api 1.1.6

1.885.1 Available under license
1.886 libsamplerate 0.1.9-2

1.886.1 Available under license
1.887 wildfly-elytron-audit 1.19.0.Final

1.887.1 Available under license
1.888 arns 2.16.29

1.888.1 Available under license
1.889 wildfly-client-config 1.0.1.Final

1.889.1 Available under license
1.890 xkb-data 2.29-2

1.890.1 Available under license
1.891 spring-context 5.3.2

1.891.1 Available under license
1.892 libxfixes 5.0.3-2

1.892.1 Available under license
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1.893 jboss-metadata-common 14.0.0.Final
1.893.1 Available under license

1.894 wildfly-elytron-password-impl 1.19.0.Final
1.894.1 Available under license

1.895 azure-identity 1.2.2
1.895.1 Available under license

1.896 plexus-utils 3.2.1
1.896.1 Available under license

1.897 libjackjackd 1.9.12~dfsg-2ubuntu2
1.897.1 Available under license

1.898 wildfly-server 18.1.0.Final
1.898.1 Available under license

1.899 libxxcb 1.6.9-2ubuntul.2
1.899.1 Available under license

1.900 icu 66.1 2ubuntu2.1
1.900.1 Available under license

1.901 libpam-systemd 245.4-4ubuntu3.17
1.901.1 Available under license

1.902 zip4j 2.6.4
1.902.1 Available under license

1.903 six 1.14.0
1.903.1 Available under license

1.904 spring-data-commons 2.4.2
1.904.1 Available under license

1.905 expat 2.2.9 1lubuntu0.4
1.905.1 Available under license

1.906 harfbuzz 2.6.4-1ubuntu4.2
1.906.1 Available under license

1.907 bouncy-castle 1.46
1.907.1 Available under license

1.908 libmysofal 1.0~dfsg0-1
1.908.1 Available under license

1.909 wildfly-event-logger 18.1.0.Final
1.909.1 Available under license

1.910 libwayland-egl1 1.18.0-1
1.910.1 Available under license

1.911 libnorm1 1.5.8+dfsg2-2build1
1.911.1 Available under license

1.912 apparmor 2.13.3 7ubuntu5.1
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1.912.1 Available under license
1.913 jakarta-persistence-api 2.2.3

1.913.1 Available under license
1.914 xml-commons-resolver 1.2

1.914.1 Available under license
1.915 openal 1.19.1-1

1.915.1 Available under license
1.916 shine 3.1.1-2

1.916.1 Available under license
1.917 ncurses 6.2 Oubuntu2

1.917.1 Available under license
1.918 aom 1.0.0.erratal-3build1

1.918.1 Available under license
1.919 audit 245.2-1ubuntu2

1.919.1 Available under license
1.920 libxrender 0.9.10-1

1.920.1 Available under license
1.921 procps 3.3.16-1ubuntu2.3

1.921.1 Available under license
1.922 acl 2.2.53 6

1.922.1 Available under license
1.923 fast-infoset 1.2.12

1.923.1 Available under license
1.924 wildfly-elytron-sasl 1.19.0.Final

1.924.1 Available under license
1.925 wildfly-process-controller 18.1.0.Final

1.925.1 Available under license
1.926 wildfly-elytron-credential-store 1.19.0.Final

1.926.1 Available under license
1.927 xalan 2.7.1

1.927.1 Available under license
1.928 xerces-impl 2.12.0.SP03

1.928.1 Available under license
1.929 dbus-user-session 1.12.16-2ubuntu2.2

1.929.1 Available under license
1.930 jaxb2-reflection 2.2.7

1.930.1 Available under license
1.931 jakarta-inject-api 1.0.5

1.931.1 Available under license

Open Source Used In imiconnect NewAdmin-R2.3.1 49



1.932 wildfly-elytron-http-form 1.19.0.Final
1.932.1 Available under license
1.933 sonar-maven-plugin 3.8.0.2131
1.933.1 Available under license
1.934 keycloak-adapter-spi 14.0.0
1.934.1 Available under license
1.935 authorization-spi 5.0.3.Final-redhat-00008
1.935.1 Available under license
1.936 sdk-core 2.16.29
1.936.1 Available under license
1.937 wildfly-protocol 18.1.0.Final
1.937.1 Available under license
1.938 remoting-jmx 3.0.4.Final
1.938.1 Available under license
1.939 spring-framework 5.3.2
1.939.1 Available under license
1.940 libxcrypt 4.4.10-10ubuntu4
1.940.1 Available under license
1.941 wildfly-elytron-sasl-gssapi 1.19.0.Final
1.941.1 Available under license
1.942 systemd 245.4 4ubuntu3.17
1.942.1 Available under license
1.943 spring-web-mvc 5.3.2
1.943.1 Available under license
1.944 python-certifi 2019.11.28
1.944.1 Available under license
1.945 profiles 2.16.29
1.945.1 Available under license
1.946 policykit 0.105-26ubuntul.3
1.946.1 Available under license
1.947 commons-io 2.8.0
1.947.1 Available under license
1.948 wildfly-elytron-mechanism-oauth2 1.19.0.Final
1.948.1 Available under license
1.949 libbluray2 1.2.0-1
1.949.1 Available under license
1.950 opensaml-java 2.6.4
1.950.1 Available under license
1.951 systemd 245.4-4ubuntu3.19
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1.951.1 Available under license
1.952 opensaml-java 2.6.1
1.952.1 Available under license
1.953 llvm-toolchain-12 12.0.0-3ubuntul~20.04.5
1.953.1 Available under license
1.954 gstreamer 1.16.2-2
1.954.1 Available under license
1.955 wildfly-elytron-http-cert 1.19.0.Final
1.955.1 Available under license
1.956 minimal-json 0.9.5
1.956.1 Available under license
1.957 libnsl 2.31
1.957.1 Available under license
1.958 sonar-scanner-api-batch 2.16.0.226
1.958.1 Available under license
1.959 simple 2.7.1
1.959.1 Available under license
1.960 wildfly-threads 18.1.0.Final
1.960.1 Available under license
1.961 kerberos 1.17-6ubuntu4.1
1.961.1 Available under license
1.962 tdb 1.4.3-Oubuntu0.20.04.1
1.962.1 Available under license
1.963 libvorbisenc 1.3.6-2ubuntul
1.963.1 Available under license
1.964 python-software-properties 0.99.9.8
1.964.1 Available under license
1.965 database 2.1.4
1.965.1 Available under license
1.966 jboss-jsp-api-2-3-spec 2.0.0.Final
1.966.1 Available under license
1.967 slang 2.3.2-4
1.967.1 Available under license
1.968 spring-tx 5.3.2
1.968.1 Available under license
1.969 oauth2-oidc-sdk 8.23.1
1.969.1 Available under license
1.970 jastow 2.0.10.Final
1.970.1 Available under license
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1.971 libmp3lame0 3.100-3

1.971.1 Available under license
1.972 wildfly-elytron-base 1.19.0.Final

1.972.1 Available under license
1.973 wildfly-elytron-util 1.19.0.Final

1.973.1 Available under license
1.974 event-stream 1.0.1

1.974.1 Available under license
1.975 taglibs-standard-spec 1.2.6-RC1

1.975.1 Available under license
1.976 snake-yaml 1.29

1.976.1 Available under license
1.977 dbus-python 1.2.16-1build1

1.977.1 Available under license
1.978 nettle 3.5.1+really3.5.1-2ubuntu0.2

1.978.1 Available under license
1.979 servlet-api 4.0

1.979.1 Available under license
1.980 libshine3 3.1.1-2

1.980.1 Available under license
1.981 base-files 11ubuntu5.5

1.981.1 Available under license
1.982 i965-va-driver 2.4.0-Oubuntul

1.982.1 Available under license
1.983 undertow-servlet 2.2.16.Final

1.983.1 Available under license
1.984 spring-jdbc 5.3.2

1.984.1 Available under license
1.985 libbsd 0.10.0 1

1.985.1 Available under license
1.986 jul-to-sif4j 1.7.30

1.986.1 Available under license
1.987 libxcb 1.14 2

1.987.1 Available under license
1.988 libgll-mesa-dri 21.2.6-Oubuntu0.1~20.04.2

1.988.1 Available under license
1.989 libpwquality 1.4.2-1build1

1.989.1 Available under license
1.990 wildfly-elytron-auth-server-deprecated 1.19.0.Final
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1.990.1 Available under license

1.991 free-type 2.10.1-2ubuntu0.2
1.991.1 Available under license

1.992 jedis 2.4.2

1.993 hibernate-validator 6.1.6.Final
1.993.1 Available under license

1.994 jbcrypt 2.7.0
1.994.1 Available under license

1.995 keepassjava2-jaxb 2.1.4
1.995.1 Available under license

1.996 jboss-jaspi-api-1-1-spec 2.0.1.Final
1.996.1 Available under license

1.997 zstd-jni 1.4.9-1
1.997.1 Available under license

1.998 libogg 1.3.4-Oubuntul
1.998.1 Available under license

1.999 wildfly-elytron-integration 18.1.0.Final
1.999.1 Available under license

1.1000 ocl-icd 2.2.11 1ubuntul
1.1000.1 Available under license

1.1001 netty-codec-socks 4.1.54.Final
1.1001.1 Available under license

1.1002 gnupg 2.2.19 3ubuntu2.2
1.1002.1 Available under license

1.1003 spring-aspects 5.3.2
1.1003.1 Available under license

1.1004 dom 1.0
1.1004.1 Available under license

1.1005 wildfly-elytron-http-basic 1.19.0.Final
1.1005.1 Available under license

1.1006 libargon 0~20171227-0.2
1.1006.1 Available under license

1.1007 libvpx 1.0.0
1.1007.1 Available under license

1.1008 jansi-osx 1.8
1.1008.1 Available under license

1.1009 gpm 1.20.7-5
1.1009.1 Available under license

1.1010 netty-transport-native-epoll 4.1.55.Final
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1.1010.1 Available under license

1.1011 dom4j 1.6.1
1.1011.1 Available under license

1.1012 txw2 2.3.3
1.1012.1 Available under license

1.1013 libglapi-mesa 21.2.6-Oubuntu0.1~20.04.2
1.1013.1 Available under license

1.1014 stax 4.2
1.1014.1 Available under license

1.1015 azure-resourcemanager-monitor 2.0.0
1.1015.1 Available under license

1.1016 libavutil56 4.2.7-Oubuntu0.1
1.1016.1 Available under license

1.1017 libcrypt 4.4.10-10ubuntu4
1.1017.1 Available under license

1.1018 open-ws 1.5.1
1.1018.1 Available under license

1.1019 dconf-gsettings-backend 0.36.0-1
1.1019.1 Available under license

1.1020 libbdplus0 0.1.2-3
1.1020.1 Available under license

1.1021 picketbox 5.0.3.Final-redhat-00008
1.1021.1 Available under license

1.1022 futures 3.3.0
1.1022.1 Available under license

1.1023 speex 1.2~rc1l.2-1.1ubuntul.20.04.1
1.1023.1 Available under license

1.1024 libva-drm2 2.7.0-2
1.1024.1 Available under license

1.1025 libthai 0.1.28-3
1.1025.1 Available under license

1.1026 librokenheimdal 7.7.0+dfsg-lubuntul
1.1026.1 Available under license

1.1027 jvm-hotspot-amazon 1.8.0u242
1.1027.1 Available under license

1.1028 jakarta-el 3.0.3.jbossorg-4
1.1028.1 Available under license

1.1029 jboss-logmanager 2.1.18.Final
1.1029.1 Available under license
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1.1030 util-linux 2.34-0.1ubuntu9.3

1.1030.1 Available under license
1.1031 commons-cli 1.4

1.1031.1 Available under license
1.1032 bzip2 1.0.8 2

1.1032.1 Available under license
1.1033 libusb 1.0.23-2build1

1.1033.1 Available under license
1.1034 jboss-logging 3.4.3.Final

1.1034.1 Available under license
1.1035 spring-plugin-metadata 1.2.0.RELEASE

1.1035.1 Available under license

1.1 log4j-jul 2.13.3

1.1.1 Available under license:

Apache Log4j JUL Adapter
Copyright 1999-2020 The Apache Software Foundation

This product includes software developed at
The Apache Software Foundation (http://www.apache.org/).

Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.
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"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or trandation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other mediatypes.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that isincluded in or attached to the work

(an exampleis provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editoria revisions, annotations, elaborations, or other modifications
represent, as awhole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by anindividual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grantsto Y ou a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of ,
publicly display, publicly perform, sublicense, and distribute the
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Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grantsto Y ou a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in alawsuit) aleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to Y ou under this License for that Work shall terminate
as of the date such litigation isfiled.

4. Redistribution. Y ou may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that Y ou
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified filesto carry prominent notices
stating that Y ou changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a"NOTICE" text file as part of its
distribution, then any Derivative Works that Y ou distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those naotices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within adisplay generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. Y ou may add Y our own attribution
notices within Derivative Works that Y ou distribute, alongside
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or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

Y ou may add Y our own copyright statement to Y our modifications and
may provide additional or different license terms and conditions

for use, reproduction, or distribution of Y our modifications, or

for any such Derivative Works as awhole, provided Y our use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless Y ou explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by Y ou to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "ASIS' BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Y our exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to Y ou for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, Y ou may choose to offer,
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and charge a fee for, acceptance of support, warranty, indemnity,

or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, Y ou may act only
on Y our own behalf and on Y our sole responsibility, not on behal f
of any other Contributor, and only if Y ou agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
APPENDIX: How to apply the Apache License to your work.

To apply the Apache License to your work, attach the following
boilerplate notice, with the fields enclosed by brackets "[]"
replaced with your own identifying information. (Don't include
the brackets!) The text should be enclosed in the appropriate
comment syntax for the file format. We also recommend that a
file or class name and description of purpose be included on the
same "printed page" as the copyright notice for easier
identification within third-party archives.

Copyright [yyyy] [name of copyright owner]

Licensed under the Apache License, Version 2.0 (the "License");
you may not use thisfile except in compliance with the License.
Y ou may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

distributed under the Licenseis distributed on an "AS1S" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

limitations under the License.

1.2 libasounddata 1.2.2-2.1ubuntu2.5

1.2.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.
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Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software isfree for al itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public Licenseinstead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trand ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
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modification follow.

GNU GENERAL PUBLIC LICENSE
TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program™, below,
refersto any such program or work, and a"work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or trandlated into another
language. (Hereinafter, trandlation is included without limitation in
the term "modification".) Each licenseeis addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified filesto carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no chargeto all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
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interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. If
identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of awhole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer
to distribute corresponding source code. (Thisalternativeis
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
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an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from adesignated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Program or works based onit.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients' exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties to
this License.

7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
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excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent

license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new praoblems or concerns.

Each version is given a distinguishing version number. If the Program
specifies aversion number of this License which appliesto it and "any

later version™, you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.
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10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE ISNO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRERISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.
To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively

convey the exclusion of warranty; and each file should have at least

the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify
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it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2.1 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comeswith ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show ¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
school, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If thisiswhat you want to do, use the GNU Library General
Public License instead of this License.
GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.
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51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

[Thisisthefirst released version of the Lesser GPL. It also counts
as the successor of the GNU Library Public License, version 2, hence
the version number 2.1.]

Preamble

The licenses for most software are designed to take away your
freedom to share and changeit. By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for al its users.

Thislicense, the Lesser General Public License, appliesto some
specially designated software packages--typically libraries--of the
Free Software Foundation and other authors who decide to useit. You
can use it too, but we suggest you first think carefully about whether
thislicense or the ordinary General Public Licenseis the better
strategy to use in any particular case, based on the explanations below.

When we speak of free software, we are referring to freedom of use,
not price. Our General Public Licenses are designed to make sure that
you have the freedom to distribute copies of free software (and charge
for this service if you wish); that you receive source code or can get
it if you want it; that you can change the software and use pieces of
it in new free programs; and that you are informed that you can do
these things.

To protect your rights, we need to make restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights. These restrictions trandate to certain responsibilities for
you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis

or for afee, you must give the recipients all the rights that we gave
you. You must make sure that they, too, receive or can get the source
code. If you link other code with the library, you must provide
complete object files to the recipients, so that they can relink them
with the library after making changes to the library and recompiling
it. And you must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the
library, and (2) we offer you this license, which gives you legal

permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that
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thereis no warranty for the freelibrary. Also, if thelibrary is
modified by someone else and passed on, the recipients should know
that what they have is not the original version, so that the original
author's reputation will not be affected by problems that might be
introduced by others.

Finally, software patents pose a constant threat to the existence of
any free program. We wish to make sure that a company cannot
effectively restrict the users of a free program by obtaining a
restrictive license from a patent holder. Therefore, we insist that
any patent license obtained for a version of the library must be
consistent with the full freedom of use specified in thislicense.

Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License. Thislicense, the GNU Lesser
General Public License, appliesto certain designated libraries, and
is quite different from the ordinary General Public License. We use
thislicense for certain librariesin order to permit linking those
libraries into non-free programs.

When aprogram is linked with alibrary, whether statically or using
ashared library, the combination of the two is legally speaking a
combined work, a derivative of the original library. The ordinary
General Public License therefore permits such linking only if the
entire combination fitsits criteria of freedom. The Lesser Genera
Public License permits more lax criteria for linking other code with
thelibrary.

We call thislicense the "Lesser" General Public License because it

does Less to protect the user's freedom than the ordinary General

Public License. It aso provides other free software developers Less

of an advantage over competing non-free programs. These disadvantages
are the reason we use the ordinary General Public License for many
libraries. However, the Lesser license provides advantagesin certain
special circumstances.

For example, on rare occasions, there may be a special need to
encourage the widest possible use of a certain library, so that it becomes
ade-facto standard. To achievethis, non-free programs must be
allowed to use thelibrary. A more frequent case isthat a free
library does the same job as widely used non-freelibraries. Inthis
case, thereislittle to gain by limiting the free library to free
software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free
programs enables a greater number of people to use alarge body of
free software. For example, permission to use the GNU C Library in
non-free programs enables many more people to use the whole GNU
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operating system, as well asits variant, the GNU/Linux operating
system.

Although the Lesser General Public License is Less protective of the
users freedom, it does ensure that the user of a program that is

linked with the Library has the freedom and the wherewithal to run
that program using amodified version of the Library.

The precise terms and conditions for copying, distribution and
modification follow. Pay close attention to the difference between a
"work based on the library" and a"work that uses the library". The
former contains code derived from the library, whereas the latter must
be combined with the library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any software library or other
program which contains a notice placed by the copyright holder or
other authorized party saying it may be distributed under the terms of
this Lesser General Public License (also called "this License™).

Each licenseeis addressed as "you".

A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

The"Library", below, refersto any such software library or work
which has been distributed under these terms. A "work based on the
Library" means either the Library or any derivative work under
copyright law: that isto say, awork containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language. (Hereinafter, trandationis
included without limitation in the term "modification".)

"Source code" for awork means the preferred form of the work for
making modificationstoit. For alibrary, complete source code means
all the source code for al modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in atool for
writing it). Whether that is true depends on what the Library does
and what the program that uses the Library does.
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1. You may copy and distribute verbatim copies of the Library's
complete source code as you receiveit, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

Y ou may charge afee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

2. 'Y ou may modify your copy or copies of the Library or any portion
of it, thus forming awork based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet al of these conditions:

a) The modified work must itself be a software library.

b) Y ou must cause the files modified to carry prominent notices
stating that you changed the files and the date of any change.

¢) You must cause the whole of the work to be licensed at no
charge to all third parties under the terms of this License.

d) If afacility in the modified Library refersto afunction or a
table of datato be supplied by an application program that uses
the facility, other than as an argument passed when the facility
isinvoked, then you must make a good faith effort to ensure that,
in the event an application does not supply such function or
table, the facility still operates, and performs whatever part of

its purpose remains meaningful.

(For example, afunction in alibrary to compute square roots has
apurpose that is entirely well-defined independent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function must
be optional: if the application does not supply it, the square

root function must still compute square roots.)

These requirements apply to the modified work asawhole. 1f
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of awhole which isawork based
on the Library, the distribution of the whole must be on the terms of
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this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with awork based on the Library) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General Public
Licenseinstead of this License to agiven copy of the Library. To do
this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version 2,
instead of to this License. (If anewer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.) Do not make any other changein
these notices.

Once this change is made in agiven copy, it isirreversible for
that copy, so the ordinary GNU General Public License appliesto all
subsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code of
the Library into a program that is not alibrary.

4. You may copy and distribute the Library (or a portion or

derivative of it, under Section 2) in object code or executable form

under the terms of Sections 1 and 2 above provided that you accompany
it with the compl ete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

If distribution of object code is made by offering access to copy
from adesignated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a"work that usesthe Library". Such a
work, inisolation, is not aderivative work of the Library, and
therefore falls outside the scope of this License.
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However, linking a"work that uses the Library" with the Library
creates an executable that is a derivative of the Library (becauseit
contains portions of the Library), rather than a"work that uses the
library". The executable istherefore covered by this License.
Section 6 states terms for distribution of such executables.

When a"work that usesthe Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether thisistrueis especially significant if the work can be
linked without the Library, or if the work isitself alibrary. The
threshold for thisto be trueis not precisely defined by law.

If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
fileisunrestricted, regardless of whether it islegally aderivative
work. (Executables containing this object code plus portions of the
Library will till fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or
link a"work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

Y ou must give prominent notice with each copy of the work that the
Library isused in it and that the Library and its use are covered by
thisLicense. Y ou must supply acopy of thisLicense. If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as areference
directing the user to the copy of this License. Also, you must do one
of these things:

a) Accompany the work with the complete corresponding
machine-readable source code for the Library including whatever
changes were used in the work (which must be distributed under
Sections 1 and 2 above); and, if the work is an executable linked
with the Library, with the complete machine-readable "work that
uses the Library", as object code and/or source code, so that the
user can modify the Library and then relink to produce a modified

Open Source Used In imiconnect NewAdmin-R2.3.1 72



executable containing the modified Library. (It isunderstood
that the user who changes the contents of definitionsfilesin the
Library will not necessarily be able to recompile the application
to use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanismisonethat (1) usesat runtimea
copy of the library aready present on the user's computer system,
rather than copying library functionsinto the executable, and (2)
will operate properly with amodified version of the library, if

the user installs one, aslong as the modified version is
interface-compatible with the version that the work was made with.

¢) Accompany the work with awritten offer, valid for at
least three years, to give the same user the materials
specified in Subsection 6a, above, for a charge no more
than the cost of performing this distribution.

d) If distribution of the work is made by offering access to copy
from a designated place, offer equivalent access to copy the above
specified materials from the same place.

€) Verify that the user has already received a copy of these
materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it. However, asaspecial exception,
the materials to be distributed need not include anything that is
normally distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

It may happen that this requirement contradicts the license

restrictions of other proprietary libraries that do not normally

accompany the operating system. Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

7. You may place library facilities that are awork based on the
Library side-by-sidein asingle library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilitiesis otherwise
permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same work
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based on the Library, uncombined with any other library
facilities. This must be distributed under the terms of the
Sections above.

b) Give prominent notice with the combined library of the fact
that part of it isawork based on the Library, and explaining
where to find the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute

the Library except as expressly provided under thisLicense. Any
attempt otherwise to copy, modify, sublicense, link with, or

distribute the Library is void, and will automatically terminate your
rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

9. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Library or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives alicense from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties with
this License.

11. If, as a conseguence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all. For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section isintended to apply,
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and the section as awhole isintended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

12. If the distribution and/or use of the Library isrestricted in

certain countries either by patents or by copyrighted interfaces, the

original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,

so that distribution is permitted only in or among countries not thus
excluded. In such case, this License incorporates the limitation as if
written in the body of this License.

13. The Free Software Foundation may publish revised and/or new
versions of the Lesser General Public License from time to time.
Such new versionswill be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library
specifies aversion number of this License which appliesto it and

"any later version”, you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation. If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission. For software whichis
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this. Our
decision will be guided by the two goals of preserving the free status
of al derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY
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15. BECAUSE THE LIBRARY ISLICENSED FREE OF CHARGE, THERE ISNO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "ASIS' WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE
LIBRARY ISWITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TOIN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY ASPERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TOUSE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIESOR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Your New Libraries

If you develop a new library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change. Y ou can do so by permitting
redistribution under these terms (or, aternatively, under the terms of the
ordinary General Public License).

To apply these terms, attach the following notices to the library. Itis
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

<one lineto give thelibrary's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

Thislibrary isfree 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; either
version 2.1 of the License, or (at your option) any later version.

Thislibrary is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe GNU
Lesser General Public License for more details.
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Y ou should have received a copy of the GNU Lesser General Public
License along with thislibrary; if not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Also add information on how to contact you by electronic and paper mail.

Y ou should also get your employer (if you work as a programmer) or your
school, if any, to sign a"copyright disclaimer" for the library, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the
library "Frob' (alibrary for tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all thereistoit!

1.3 Im-sensors 3.6.0-2ubuntul.l

1.3.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software isfree for al itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public Licenseinstead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it

if you want it, that you can change the software or use pieces of it
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in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trangl ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of afree
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program™, below,
refersto any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, trandlation isincluded without limitation in
the term "modification".) Each licenseeis addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
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running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact al the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no chargeto all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work as awhole. If
identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
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entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on amedium
customarily used for software interchange; or,

¢) Accompany it with the information you received asto the offer
to distribute corresponding source code. (Thisaternativeis
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
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compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
partiesremain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third partiesto
this License.

7. If, as a consegquence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
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integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. |f the Program
specifies aversion number of this License which appliesto it and "any

later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE ISNO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS"' WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
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TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HASBEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License along
with this program; if not, write to the Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it starts in an interactive mode:
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Gnomovision version 69, Copyright (C) year name of author

Gnomovision comeswith ABSOLUTELY NO WARRANTY; for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show ¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
school, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If thisiswhat you want to do, use the GNU Lesser Genera
Public License instead of this License.
GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

[Thisisthefirst released version of the Lesser GPL. It also counts
as the successor of the GNU Library Public License, version 2, hence
the version number 2.1.]

Preamble

The licenses for most software are designed to take away your
freedom to share and changeit. By contrast, the GNU General Public
Licenses are intended to guarantee your freedom to share and change
free software--to make sure the software is free for al its users.

This license, the Lesser General Public License, appliesto some
specially designated software packages--typically libraries--of the
Free Software Foundation and other authors who decide to useit. You
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can use it too, but we suggest you first think carefully about whether
thislicense or the ordinary General Public Licenseisthe better
strategy to use in any particular case, based on the explanations below.

When we speak of free software, we are referring to freedom of use,
not price. Our General Public Licenses are designed to make sure that
you have the freedom to distribute copies of free software (and charge
for this service if you wish); that you receive source code or can get
it if you want it; that you can change the software and use pieces of
it in new free programs; and that you are informed that you can do
these things.

To protect your rights, we need to make restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights. These restrictions trandate to certain responsibilities for
you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis

or for afee, you must give the recipients all the rights that we gave
you. You must make sure that they, too, receive or can get the source
code. If you link other code with the library, you must provide
complete object files to the recipients, so that they can relink them
with the library after making changes to the library and recompiling
it. And you must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the
library, and (2) we offer you this license, which gives you legal
permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that
thereis no warranty for the freelibrary. Also, if thelibrary is
modified by someone else and passed on, the recipients should know
that what they have is not the original version, so that the original
author's reputation will not be affected by problems that might be
introduced by others.

Finally, software patents pose a constant threat to the existence of
any free program. We wish to make sure that a company cannot
effectively restrict the users of a free program by obtaining a
restrictive license from a patent holder. Therefore, we insist that
any patent license obtained for a version of the library must be
consistent with the full freedom of use specified in thislicense.

Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License. Thislicense, the GNU Lesser
General Public License, appliesto certain designated libraries, and
is quite different from the ordinary General Public License. We use
thislicense for certain librariesin order to permit linking those
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libraries into non-free programs.

When aprogram is linked with alibrary, whether statically or using
ashared library, the combination of the two is legally speaking a
combined work, a derivative of the original library. The ordinary
General Public License therefore permits such linking only if the
entire combination fitsits criteria of freedom. The Lesser Genera
Public License permits more lax criteria for linking other code with
thelibrary.

We call thislicense the "Lesser" General Public License because it

does Less to protect the user's freedom than the ordinary General

Public License. It aso provides other free software developers Less

of an advantage over competing non-free programs. These disadvantages
are the reason we use the ordinary General Public License for many
libraries. However, the Lesser license provides advantagesin certain
special circumstances.

For example, on rare occasions, there may be a special need to
encourage the widest possible use of a certain library, so that it becomes
ade-facto standard. To achievethis, non-free programs must be
allowed to use thelibrary. A more frequent case isthat a free
library does the same job as widely used non-freelibraries. Inthis
case, thereislittle to gain by limiting the free library to free
software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free
programs enables a greater number of people to use alarge body of
free software. For example, permission to use the GNU C Library in
non-free programs enables many more people to use the whole GNU
operating system, as well asits variant, the GNU/Linux operating
system.

Although the Lesser General Public License is Less protective of the
users freedom, it does ensure that the user of a program that is

linked with the Library has the freedom and the wherewithal to run
that program using amodified version of the Library.

The precise terms and conditions for copying, distribution and
modification follow. Pay close attention to the difference between a
"work based on the library" and a"work that uses the library". The
former contains code derived from the library, whereas the latter must
be combined with the library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE
TERMSAND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any software library or other
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program which contains a notice placed by the copyright holder or
other authorized party saying it may be distributed under the terms of
this Lesser General Public License (also called "this License™).

Each licenseeis addressed as "you".

A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application programs
(which use some of those functions and data) to form executables.

The"Library", below, refersto any such software library or work
which has been distributed under these terms. A "work based on the
Library" means either the Library or any derivative work under
copyright law: that isto say, awork containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language. (Hereinafter, trandationis
included without limitation in the term "modification".)

"Source code" for awork means the preferred form of the work for
making modificationstoit. For alibrary, complete source code means
all the source code for al modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation
and installation of the library.

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running a program using the Library is not restricted, and output from
such a program is covered only if its contents constitute a work based
on the Library (independent of the use of the Library in atool for
writing it). Whether that is true depends on what the Library does
and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided that
you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep intact
all the notices that refer to this License and to the absence of any
warranty; and distribute a copy of this License along with the
Library.

Y ou may charge afee for the physical act of transferring a copy,
and you may at your option offer warranty protection in exchange for a
fee.

2. Y ou may maodify your copy or copies of the Library or any portion
of it, thus forming awork based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet al of these conditions:
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a) The modified work must itself be a software library.

b) Y ou must cause the files modified to carry prominent notices
stating that you changed the files and the date of any change.

¢) You must cause the whole of the work to be licensed at no
charge to all third parties under the terms of this License.

d) If afacility in the modified Library refersto afunction or a
table of datato be supplied by an application program that uses
the facility, other than as an argument passed when the facility
isinvoked, then you must make a good faith effort to ensure that,
in the event an application does not supply such function or
table, the facility still operates, and performs whatever part of

its purpose remains meaningful.

(For example, afunction in alibrary to compute square roots has
apurpose that is entirely well-defined independent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function must
be optional: if the application does not supply it, the square

root function must still compute square roots.)

These requirements apply to the modified work asawhole. If
identifiable sections of that work are not derived from the Library,
and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of awhole which isawork based
on the Library, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote
it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Library.

In addition, mere aggregation of another work not based on the Library
with the Library (or with awork based on the Library) on avolume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General Public
Licenseinstead of this License to agiven copy of the Library. To do
this, you must alter all the notices that refer to this License, so
that they refer to the ordinary GNU General Public License, version 2,
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instead of to this License. (If anewer version than version 2 of the
ordinary GNU General Public License has appeared, then you can specify
that version instead if you wish.) Do not make any other changein

these notices.

Once this change is made in agiven copy, it isirreversible for
that copy, so the ordinary GNU General Public License appliesto all
subsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code of
the Library into a program that is not alibrary.

4. You may copy and distribute the Library (or a portion or

derivative of it, under Section 2) in object code or executable form

under the terms of Sections 1 and 2 above provided that you accompany
it with the compl ete corresponding machine-readable source code, which
must be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange.

If distribution of object code is made by offering access to copy
from adesignated place, then offering equivalent access to copy the
source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

5. A program that contains no derivative of any portion of the
Library, but is designed to work with the Library by being compiled or
linked with it, is called a"work that usesthe Library". Such a
work, inisolation, is not aderivative work of the Library, and
therefore falls outside the scope of this License.

However, linking a"work that uses the Library" with the Library
creates an executable that is a derivative of the Library (becauseit
contains portions of the Library), rather than a"work that uses the
library". The executable istherefore covered by this License.
Section 6 states terms for distribution of such executables.

When a"work that uses the Library" uses material from a header file
that is part of the Library, the object code for the work may be a
derivative work of the Library even though the source code is not.
Whether thisistrueis especially significant if the work can be
linked without the Library, or if the work isitself alibrary. The
threshold for thisto be trueis not precisely defined by law.

If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small inline
functions (ten lines or less in length), then the use of the object
fileisunrestricted, regardless of whether it islegally aderivative
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work. (Executables containing this object code plus portions of the
Library will till fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section 6.
Any executables containing that work also fall under Section 6,
whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or
link a"work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

Y ou must give prominent notice with each copy of the work that the
Library isused in it and that the Library and its use are covered by
thisLicense. Y ou must supply acopy of thisLicense. If the work
during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as areference
directing the user to the copy of this License. Also, you must do one
of these things:

a) Accompany the work with the complete corresponding
machine-readable source code for the Library including whatever
changes were used in the work (which must be distributed under
Sections 1 and 2 above); and, if the work is an executable linked
with the Library, with the complete machine-readable "work that
uses the Library", as object code and/or source code, so that the
user can modify the Library and then relink to produce a modified
executable containing the modified Library. (It isunderstood
that the user who changes the contents of definitionsfilesin the
Library will not necessarily be able to recompile the application
to use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanismisonethat (1) usesat runtimea
copy of the library aready present on the user's computer system,
rather than copying library functionsinto the executable, and (2)
will operate properly with amodified version of the library, if

the user installs one, aslong as the modified version is
interface-compatible with the version that the work was made with.

¢) Accompany the work with awritten offer, valid for at
least three years, to give the same user the materials
specified in Subsection 6a, above, for a charge no more
than the cost of performing this distribution.
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d) If distribution of the work is made by offering access to copy
from a designated place, offer equivalent access to copy the above
specified materials from the same place.

€) Verify that the user has already received a copy of these
materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses the
Library" must include any data and utility programs needed for
reproducing the executable from it. However, asaspecial exception,
the materials to be distributed need not include anything that is
normally distributed (in either source or binary form) with the major
components (compiler, kernel, and so on) of the operating system on
which the executable runs, unless that component itself accompanies
the executable.

It may happen that this requirement contradicts the license

restrictions of other proprietary libraries that do not normally

accompany the operating system. Such a contradiction means you cannot
use both them and the Library together in an executable that you
distribute.

7. You may place library facilities that are awork based on the
Library side-by-sidein asingle library together with other library
facilities not covered by this License, and distribute such a combined
library, provided that the separate distribution of the work based on
the Library and of the other library facilitiesis otherwise
permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same work
based on the Library, uncombined with any other library
facilities. This must be distributed under the terms of the
Sections above.

b) Give prominent notice with the combined library of the fact
that part of it isawork based on the Library, and explaining
where to find the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute

the Library except as expressly provided under thisLicense. Any
attempt otherwise to copy, modify, sublicense, link with, or

distribute the Library is void, and will automatically terminate your
rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their licenses
terminated so long as such parties remain in full compliance.

9. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or

Open Source Used In imiconnect NewAdmin-R2.3.1 91



distribute the Library or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Library (or any work based on the
Library), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives alicense from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third parties with
this License.

11. If, as a conseguence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Library at all. For example, if a patent
license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section isintended to apply,
and the section as awhole isintended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

12. If the distribution and/or use of the Library isrestricted in
certain countries either by patents or by copyrighted interfaces, the
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original copyright holder who places the Library under this License may add
an explicit geographical distribution limitation excluding those countries,

so that distribution is permitted only in or among countries not thus
excluded. In such case, this License incorporates the limitation as if

written in the body of this License.

13. The Free Software Foundation may publish revised and/or new
versions of the Lesser General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library
specifies aversion number of this License which appliesto it and

"any later version”, you have the option of following the terms and
conditions either of that version or of any later version published by
the Free Software Foundation. If the Library does not specify a
license version number, you may choose any version ever published by
the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with these,
write to the author to ask for permission. For software whichis
copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this. Our
decision will be guided by the two goals of preserving the free status
of al derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY ISLICENSED FREE OF CHARGE, THERE ISNO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "ASIS' WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK ASTO THE QUALITY AND PERFORMANCE OF THE
LIBRARY ISWITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TOIN
WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY ASPERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TOUSE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIESOR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF
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SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Termsto Your New Libraries

If you develop anew library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change. Y ou can do so by permitting
redistribution under these terms (or, aternatively, under the terms of the
ordinary General Public License).

To apply these terms, attach the following notices to the library. Itis
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.

<one lineto givethelibrary's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

Thislibrary isfree 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; either
version 2.1 of the License, or (at your option) any later version.

Thislibrary is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY ; without even the implied warranty of

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe GNU
Lesser General Public License for more details.

Y ou should have received a copy of the GNU Lesser General Public

License along with thislibrary; if not, write to the Free Software

Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Also add information on how to contact you by electronic and paper mail.
Y ou should also get your employer (if you work as a programmer) or your
school, if any, to sign a"copyright disclaimer" for the library, if

necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the
library "Frob' (alibrary for tweaking knobs) written by James Random Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all thereistoit!
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Hereisalist of the main contributors to Im-sensors version 3.

* Frodo Looijaard

Origina author of libsensors, sensors-detect, sensors and isadump.
* Merlin Hughes

Origina author of sensord.
* Bob Schlaermann

Dynamic chip feature detection (a.k.a. generic chip support) in
libsensors and sensors.
* Mark M. Hoffman

Many improvements to the libsensors configuration file scanner.
* Jean Delvare

New libsensors API, and migration of sensors and sensord thereto.
Many optimizations in libsensors and sensors.

Configuration file converter.

Rewrite of sensors-detect.

Support for multiple configuration filesin libsensors.

1.4 netty-transport-native-unix-common
4.1.54.Final

1.4.1 Available under license :

No license file was found, but licenses were detected in source scan.

/-k

* Copyright 2017 The Netty Project

*

* The Netty Project licenses this file to you under the Apache License,

* version 2.0 (the "License"); you may not use thisfile except in compliance
* with the License. Y ou may obtain a copy of the License at:

*

*  https://www.apache.org/licenses/L ICENSE-2.0

*

* Unless required by applicable law or agreed to in writing, software

* distributed under the Licenseis distributed on an "AS|S" BASIS, WITHOUT

* WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the
* License for the specific language governing permissions and limitations

* under the License.

*/

Found in path(s):

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel /unix/UnixChannel Util .java

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty_unix_jni.h
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No license file was found, but licenses were detected in source scan.

/*

* Copyright 2016 The Netty Project

*

* The Netty Project licenses thisfile to you under the Apache License,

* version 2.0 (the "License"); you may not use thisfile except in compliance
* with the License. Y ou may obtain a copy of the License at:

*

*  https://www.apache.org/licenses/LICENSE-2.0

*

* Unless required by applicable law or agreed to in writing, software

* distributed under the Licenseis distributed on an "ASIS' BASIS, WITHOUT

* WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the
* License for the specific language governing permissions and limitations

* under the License.

*/

Found in path(s):

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel/unix/Limits.java

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel /unix/LimitsStaticallyReferencedJniM ethods.java

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel /unix/SocketWritableByteChannel .java

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel/unix/PeerCredentials.java

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty _unix_util.c

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel /unix/ErrorsStati callyReferencedJniM ethods.java

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty _unix_limits.c

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty_unix_limits.h

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty _unix_util.h

No license file was found, but licenses were detected in source scan.

~ Copyright 2016 The Netty Project

~ The Netty Project licenses thisfile to you under the Apache License,
~version 2.0 (the "License"); you may not use this file except in compliance
~ with the License. Y ou may obtain a copy of the License at:

~ https://www.apache.org/licenses/LI CENSE

20
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~ Unless required by applicable law or agreed to in writing, software

~ distributed under the Licenseis distributed on an "ASIS' BASIS, WITHOUT
~WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the
~ License for the specific language governing permissions and limitations

~ under the License.

Found in path(s):

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/META-INF/maven/io.netty/netty-transport-native-unix-common/pom.xml

No license file was found, but licenses were detected in source scan.

/*

* Copyright 2014 The Netty Project

*

* The Netty Project licenses thisfile to you under the Apache License,

* version 2.0 (the "License"); you may not use this file except in compliance
* with the License. Y ou may obtain a copy of the License at:

*

*  https.//www.apache.org/licenses/L I CENSE-2.0

*

* Unless required by applicable law or agreed to in writing, software

* distributed under the License is distributed on an"AS1S' BASIS, WITHOUT

* WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. Seethe
* License for the specific language governing permissions and limitations

* under the License.

*/

Found in path(s):

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarlio/netty/channel /unix/UnixChannel Option.java

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/io/netty/channel /unix/package-info.java

* opt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel/unix/lovArray.java

No license file was found, but licenses were detected in source scan.

/*

* Copyright 2018 The Netty Project

*

* The Netty Project licenses thisfile to you under the Apache License,

* version 2.0 (the "License"); you may not use thisfile except in compliance
* with the License. Y ou may obtain a copy of the License at:

*

*  https://www.apache.org/licenses/L ICENSE-2.0

* Unless required by applicable law or agreed to in writing, software

* distributed under the License is distributed on an "AS|S" BASIS, WITHOUT

* WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. See the
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* License for the specific language governing permissions and limitations
* under the License.
*/

Found in path(s):

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty _unix_buffer.c

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel/unix/Buffer.java

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty _unix_buffer.h

* Jopt/cola/permits/1111613761_1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel/unix/PreferredDirectByteBufAll ocator.java

No license file was found, but licenses were detected in source scan.

/*

* Copyright 2015 The Netty Project

*

* The Netty Project licenses thisfile to you under the Apache License,

* version 2.0 (the "License"); you may not use this file except in compliance
* with the License. Y ou may obtain a copy of the License at:

*

*  https.//www.apache.org/licenses/L I CENSE-2.0

*

* Unless required by applicable law or agreed to in writing, software

* distributed under the License is distributed on an"ASIS' BASIS, WITHOUT

* WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. Seethe
* License for the specific language governing permissions and limitations

* under the License.

*/

Found in path(s):

* opt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty unix_socket.h

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarlio/netty/channel /unix/DomainSocketChannel Config.java

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty unix_filedescriptor.c

* opt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarlio/netty/channel/unix/UnixChannel .java

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty unix_socket.c

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty unix_filedescriptor.h

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarlio/netty/channel/unix/DatagramSocketAddress.java

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/io/netty/channel/unix/DomainSocketChannel .java
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* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel /unix/Nativel netAddress.java

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarlio/netty/channel /unix/FileDescriptor.java

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty _unix_errors.h

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel /unix/Socket.java

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarfio/netty/channel/unix/ServerDomainSocketChannel .java

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarlio/netty/channel /unix/Errors.java

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/io/netty/channel/unix/Domai nSocketReadM ode.java

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jarlio/netty/channel/unix/DomainSocketAddress.java

* Jopt/cola/permits/1111613761 1606940472.59/0/netty-transport-native-unix-common-4-1-54-final-sources-1-
jar/netty _unix_errors.c

1.5 joda-time 2.10.3

1.5.1 Available under license :

= NOTICE file corresponding to section 4d of the Apache License Version 2.0 =

This product includes software devel oped by
Joda.org (https://www.joda.org/).

Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
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otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Lega Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or trandation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other mediatypes.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, asindicated by a
copyright notice that isincluded in or attached to the work

(an exampleis provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editoria revisions, annotations, elaborations, or other modifications
represent, as awhole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that isintentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by anindividual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grantsto Y ou a perpetual,
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worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grantsto Y ou a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in alawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to Y ou under this License for that Work shall terminate
as of the date such litigation isfiled.

4. Redistribution. Y ou may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that Y ou
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that Y ou changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a"NOTICE" text file as part of its
distribution, then any Derivative Works that Y ou distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within adisplay generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
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of the NOTICE file are for informational purposes only and

do not modify the License. Y ou may add Y our own attribution
notices within Derivative Works that Y ou distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additiona attribution notices cannot be construed

as modifying the License.

Y ou may add Y our own copyright statement to Y our modifications and
may provide additional or different license terms and conditions

for use, reproduction, or distribution of Y our modifications, or

for any such Derivative Works as awhole, provided Y our use,
reproduction, and distribution of the Work otherwise complies with

the conditions stated in this License.

5. Submission of Contributions. Unless Y ou explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by Y ou to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS1S' BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. Y ou are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Y our exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to Y ou for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising asa
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.
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9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, Y ou may choose to offer,
and charge afee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, Y ou may act only
on Your own behalf and on Y our sole responsibility, not on behal f
of any other Contributor, and only if Y ou agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
APPENDIX: How to apply the Apache License to your work.

To apply the Apache License to your work, attach the following
boilerplate notice, with the fields enclosed by brackets "[]"
replaced with your own identifying information. (Don't include
the brackets!) The text should be enclosed in the appropriate
comment syntax for the file format. We also recommend that a
file or class name and description of purpose be included on the
same "printed page" as the copyright notice for easier
identification within third-party archives.

Copyright [yyyy] [name of copyright owner]

Licensed under the Apache License, Version 2.0 (the "License");
you may not use thisfile except in compliance with the License.
Y ou may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS |S" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

limitations under the License.

1.6 libxslt 1.1.34 4

1.6.1 Available under license :
DocBk XML V3.1.7 DTD
Copyright (C) 1998, 1999 Norman Walsh
http://nwal sh.com/docbook/xml/

Y ou may distribute this DTD under the same terms as DocBook.
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Please direct all questions and comments about this DTD to
Norman Walsh, <ndw@nwal sh.com>.

ThisDTD is based on the DocBook V3.1 DTD from OASIS:

[DocBook is] Copyright 1992, 1993, 1994, 1995, 1996, 1998,
1999 Hal. Computer Systems, Inc., O'Reilly & Associates, Inc.,
ArborText, Inc., Fujitsu Software Corporation, and the
Organization for the Advancement of Structured Information
Standards (OASIS).

Permission to use, copy, modify and distribute the DocBook
DTD and its accompanying documentation for any purpose and
without fee is hereby granted in perpetuity, provided that

the above copyright notice and this paragraph appear in al
copies. The copyright holders make no representation about
the suitability of the DTD for any purpose. It is provided
"asis' without expressed or implied warranty.

For more information about the DocBook DTD, see
http://www.oasi s-open.org/docbook/

Simplified DocBk XML V3.1.7.1 DTD

Copyright (C) 1999 Norman Walsh

http://nwal sh.com/docbook/simple/

Y ou may distribute this DTD under the same terms as DocBook.

Please direct al questions and comments about this DTD to
Norman Walsh, <ndw@nwal sh.com>.

ThisDTD is based on the DocBk XML DTD, which isin turn based
on the DocBook V3.1 DTD from OASIS:

[DocBook is] Copyright 1992, 1993, 1994, 1995, 1996, 1998,
1999 Hal. Computer Systems, Inc., O'Reilly & Associates, Inc.,
ArborText, Inc., Fujitsu Software Corporation, and the
Organization for the Advancement of Structured Information
Standards (OASIS).

Permission to use, copy, modify and distribute the DocBook
DTD and its accompanying documentation for any purpose and
without fee is hereby granted in perpetuity, provided that

the above copyright notice and this paragraph appear in al
copies. The copyright holders make no representation about
the suitability of the DTD for any purpose. It is provided
"asis' without expressed or implied warranty.
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For more information about the DocBook DTD, see
http://www.oasi s-open.org/docbook/
Licencefor libxslt except libexslt

Copyright (C) 2001-2002 Daniel Veillard. All Rights Reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the " Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is fur-
nished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE ISPROVIDED "ASIS', WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
DANIEL VEILLARD BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CON-
NECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of Daniel Veillard shall not
be used in advertising or otherwise to promote the sale, use or other deal-
ings in this Software without prior written authorization from him.

Licencefor libexdlt

Copyright (C) 2001-2002 Thomas Broyer, Charlie Bozeman and Daniel Veillard.
All Rights Reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the " Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is fur-
nished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE ISPROVIDED "ASIS', WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORSBE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
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IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CON-
NECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of the authors shall not
be used in advertising or otherwise to promote the sale, use or other deal-
ings in this Software without prior written authorization from him.

This package was debianized by Nicols Lichtmaier <nick@debian.org> on
Thu, 22 Feb 2001 23:09:08 -0300. The current package maintainer is
Ardo van Rangelooij <ardo@debian.org>.

This package's upstream homepage is http://xmlsoft.org/XSLT/

Upstream Author: Daniel Veillard <Daniel.Veillard@imag.fr>

Copyright:

Licence for libxslt except libexdlt

Copyright (C) 2001-2002 Daniel Veillard. All Rights Reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the " Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is fur-
nished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE ISPROVIDED "ASIS', WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
DANIEL VEILLARD BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CON-
NECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of Daniel Veillard shall not
be used in advertising or otherwise to promote the sale, use or other deal-
ings in this Software without prior written authorization from him.

Licence for libexslt

Copyright (C) 2001-2002 Thomas Broyer, Charlie Bozeman and Daniel Veillard.
All Rights Reserved.
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Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the " Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is fur-
nished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE ISPROVIDED "ASIS', WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORSBE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER

IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CON-
NECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of the authors shall not
be used in advertising or otherwise to promote the sale, use or other deal-
ings in this Software without prior written authorization from him.

Simplified DocBook XML V4.1.2.4 DTD
Copyright (C) 1999, 2000 Norman Walsh
http://nwal sh.com/docbook/simple/

Y ou may distribute this DTD under the same terms as DocBook.

Please direct al questions and comments about this DTD to
Norman Walsh, <ndw@nwal sh.com>.

ThisDTD is based on the DocBook XML V4.1.2 DTD from OASIS:

[DocBook is] Copyright 1992-2000 HaL. Computer Systems, Inc.,
O'Rellly & Associates, Inc., ArborText, Inc., Fujitsu Software
Corporation, Norman Walsh, and the Organization for the
Advancement of Structured Information Standards (OASIS).

Permission to use, copy, modify and distribute the DocBook
DTD and its accompanying documentation for any purpose and
without fee is hereby granted in perpetuity, provided that

the above copyright notice and this paragraph appear in al
copies. The copyright holders make no representation about
the suitability of the DTD for any purpose. It is provided
"asis' without expressed or implied warranty.

For more information about the DocBook DTD, see
http://www.oasi s-open.org/docbook/
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1.7 xvid 1.3.7-1

1.7.1 Available under license :
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software isfree for al itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Library General Public Licenseinstead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions trangl ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,

distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
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that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of afree
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program", below,
refersto any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, trandation isincluded without limitation in
the term "modification".) Each licenseeis addressed as"you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact al the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for afee.

2. 'Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
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distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no charge to all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work as awhole. If
identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
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1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on amedium
customarily used for software interchange; or,

¢) Accompany it with the information you received asto the offer
to distribute corresponding source code. (Thisaternativeis
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, complete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
partiesremain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Program or works based on it.
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6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third partiesto
this License.

7. If, as a consegquence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section isheld invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.
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9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. |f the Program
specifies aversion number of this License which appliesto it and "any

later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE ISNO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS"' WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
ORIMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs
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If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it startsin an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY:  for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
schooal, if any, to sign a"copyright disclaimer" for the program, if
necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.
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<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If thisiswhat you want to do, use the GNU Library Genera
Public License instead of this License.
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your

freedom to share and changeit. By contrast, the GNU General Public
Licenseisintended to guarantee your freedom to share and change free
software--to make sure the software isfree for al itsusers. This

General Public License appliesto most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Library General Public Licenseinstead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our Genera Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions transl ate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for afee, you must give the recipients al the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
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(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for thisfree

software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at al.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
anatice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program", below,
refersto any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that isto say, awork containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, trandlation isincluded without limitation in
the term "modification".) Each licenseeis addressed as"you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of

running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact al the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

Y ou may charge afee for the physical act of transferring a copy, and
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you may at your option offer warranty protection in exchange for afee.

2. Y ou may modify your copy or copies of the Program or any portion
of it, thus forming awork based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.

b) Y ou must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as awhole at no charge to all third
parties under the terms of this License.

¢) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
awarranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself isinteractive but

does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work asawhole. If
identifiable sections of that work are not derived from the Program,

and can be reasonably considered independent and separate worksin
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which isawork based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wroteiit.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent isto
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with awork based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or awork based on it,
under Section 2) in object code or executable form under the terms of
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Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange; or,

b) Accompany it with awritten offer, valid for at least three

years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on amedium
customarily used for software interchange; or,

¢) Accompany it with the information you received asto the offer
to distribute corresponding source code. (Thisaternativeis
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for awork means the preferred form of the work for
making modificationstoit. For an executable work, compl ete source
code means all the source code for all modulesit contains, plus any
associated interface definition files, plus the scripts used to

control compilation and installation of the executable. However, asa
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary

form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressy provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
partiesremain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
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modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all itsterms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives alicense from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. Y ou may not impose any further
restrictions on the recipients exercise of the rights granted herein.

Y ou are not responsible for enforcing compliance by third partiesto
this License.

7. If, as a consegquence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section isheld invalid or unenforceable under
any particular circumstance, the balance of the section isintended to
apply and the section as awholeis intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, whichis
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or sheiswilling

to distribute software through any other system and a licensee cannot
impose that choice.

This section isintended to make thoroughly clear what is believed to
be a conseguence of the rest of this License.

8. If the distribution and/or use of the Program isrestricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
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may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. In such case, this License incorporates
the limitation asif written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. |f the Program
specifies aversion number of this License which appliesto it and "any

later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free

Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE ISNO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "ASIS"' WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
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END OF TERMS AND CONDITIONS

How to Apply These Termsto Y our New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve thisisto make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at |east
the "copyright" line and a pointer to where the full notice is found.

<one lineto give the program’'s name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY ; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. Seethe
GNU Genera Public License for more details.

Y ou should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.

If the program isinteractive, make it output a short notice like this
when it startsin an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY:  for details type “show w'.
Thisis free software, and you are welcome to redistribute it

under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c¢' should show the appropriate
parts of the General Public License. Of course, the commands you use may

be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

Y ou should also get your employer (if you work as a programmer) or your
schooal, if any, to sign a"copyright disclaimer" for the program, if
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necessary. Hereisasample; alter the names:

Y oyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library. If thisiswhat you want to do, use the GNU Library Genera

Public License instead of this License.

1.8 libjpeg 9c

1.8.1 Available under license :

No license file was found, but licenses were detected in source scan.

/-k

* jutils.c

* Copyright (C) 1991-1996, Thomas G. Lane.

* Modified 2009-2011 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains tables and miscellaneous utility routines needed

* for both compression and decompression.

* Note we prefix al global nameswith "j" to minimize conflicts with
* asurrounding application.

*/

Found in path(s):
* Jopt/cola/permits/1103525591_1607965476.8/0/jpeg-9c-master-zip/jpeg-9c-master/jutils.c
No license file was found, but licenses were detected in source scan.

/-k

* jcprepct.c

*

* Copyright (C) 1994-1996, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains the compression preprocessing controller.

* This controller manages the color conversion, downsampling,

* and edge expansion steps.
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*

* Most of the complexity hereis associated with buffering input rows
* asrequired by the downsampler. See the comments at the head of

* jcsample.c for the downsampler's needs.

*/

Found in path(s):
* Jopt/cola/permits/1103525591 16079654 76.8/0/jpeg-9c-master-zip/jpeg-9c-master/jcprepct.c
No license file was found, but licenses were detected in source scan.

/*

* rdbmp.c

* Copyright (C) 1994-1996, Thomas G. Lane.

* Modified 2009-2017 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains routines to read input images in Microsoft "BMP"
* format (MS Windows 3.x, 0S/2 1.x, and OS/2 2.x flavors).

* Currently, only 8-, 24-, and 32-bit images are supported, not 1-bit or
* 4-hit (feeding such low-depth images into JPEG would be silly anyway).
* Also, we don't support RLE-compressed files.

*

* These routines may need modification for non-Unix environments or
* gpecialized applications. Asthey stand, they assume input from

* an ordinary stdio stream. They further assume that reading begins

* at the start of thefile; start_input may need work if the

* user interface has already read some data (e.g., to determine that

* thefileisindeed BMP format).

* This code contributed by James Arthur Boucher.

*/

Found in path(s):
* Jopt/cola/permits/1103525591_1607965476.8/0/jpeg-9c-master-zip/j peg-9c-master/rdbmp.c
No license file was found, but licenses were detected in source scan.

/*

* ckeonfig.c

* Copyright (C) 1991-1994, Thomas G. Lane.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*/

Found in path(s):
* Jopt/cola/permits/1103525591_1607965476.8/0/jpeg-9c-master-zip/jpeg-9c-master/ckconfig.c
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No license file was found, but licenses were detected in source scan.

/*

* jchuff.c

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modified 2006-2013 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains Huffman entropy encoding routines.

* Both sequential and progressive modes are supported in this single module.
* Much of the complexity here has to do with supporting output suspension.
* |f the data destination module demands suspension, we want to be able to

* back up to the start of the current MCU. To do this, we copy state

* variablesinto local working storage, and update them back to the

* permanent JPEG abjects only upon successful completion of an MCU.

* We do not support output suspension for the progressive JPEG mode, since
* thelibrary currently does not allow multiple-scan files to be written

* with output suspension.

*/

Found in path(s):
* Jopt/cola/permits/1103525591 16079654 76.8/0/jpeg-9c-master-zip/jpeg-9c-master/jchuff.c
No license file was found, but licenses were detected in source scan.

/*

* jcapistd.c

* Copyright (C) 1994-1996, Thomas G. Lane.

* Modified 2013 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains application interface code for the compression half
* of the JPEG library. These are the "standard" APl routines that are
* used in the normal full-compression case. They are not used by a

* transcoding-only application. Notethat if an application linksin

* jpeg_start_compress, it will end up linking in the entire compressor.
* We thus must separate this file from jcapimin.c to avoid linking the
* whole compression library into atranscoder.

*/

Found in path(s):
* Jopt/cola/permits/1103525591 1607965476.8/0/j peg-9c-master-zip/jpeg-9c-master/j capistd.c

Open Source Used In imiconnect NewAdmin-R2.3.1 124



No license file was found, but licenses were detected in source scan.

/*

* jdmaster.c

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modified 2002-2017 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains master control logic for the JPEG decompressor.

* These routines are concerned with selecting the modules to be executed

* and with determining the number of passes and the work to be done in each
* pass.

*/

Found in path(s):
* Jopt/cola/permits/1103525591 16079654 76.8/0/jpeg-9c-master-zip/jpeg-9c-master/jdmaster.c
No license file was found, but licenses were detected in source scan.

INSTALLATION INSTRUCTIONS for the Independent JPEG Group's JPEG software

Copyright (C) 1991-2017, Thomas G. Lane, Guido Vollbeding.
Thisfileis part of the Independent JPEG Group's software.
For conditions of distribution and use, see the accompanying README file.

Thisfile explains how to configure and install the 1JG software. We have

tried to make this software extremely portable and flexible, so that it can be
adapted to almost any environment. The downside of this decision isthat the
installation processis complicated. We have provided shortcuts to simplify
the task on common systems. But in any case, you will need at least alittle
familiarity with C programming and program build procedures for your system.

If you are only using this software as part of alarger program, the larger
program'sinstallation procedure may take care of configuring the 1JG code.
For example, Ghostscript's installation script will configure the 1JG code.

Y ou don't need to read thisfile if you just want to compile Ghostscript.

If you are on a Unix machine, you may not need to read thisfile at all.
Try doing
Jconfigure
make
make test
If that doesn't complain, do
make install
(better do "make -n install” first to see if the makefile will put the files
where you want them). Read further if you run into snags or want to customize
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the code for your system.

TABLE OF CONTENTS

Before you start

Configuring the software:

using the automatic "configure" script
using one of the supplied jconfig and makefile files
by hand

Building the software

Testing the software

Installing the software

Optional stuff

Optimization

Hints for specific systems

BEFORE YOU START

Before installing the software you must unpack the distributed source code.
Since you are reading thisfile, you have probably already succeeded in this
task. However, thereisapotentia for error if you needed to convert the
filesto thelocal standard text file format (for example, if you are on

MS-DOS you may have converted LF end-of-lineto CR/LF). You must apply
such conversion to al the files EXCEPT those whose names begin with "test".
The test files contain binary data; if you change them in any way then the
self-test will give bad results.

Please check the last section of thisfile to seeif there are hints for the
specific machine or compiler you are using.

CONFIGURING THE SOFTWARE

To configure the 1JG code for your system, you need to create two files:
* jeonfig.h: contains values for system-dependent #define symbols.

* Makefile: controls the compilation process.

(On anon-Unix machine, you may create "project files* or some other
substitute for aMakefile. jconfig.h is needed in any environment.)

We provide three different ways to generate these files:
* On aUnix system, you can just run the "configure" script.
* We provide sample jconfig files and makefiles for popular machines;
if your machine matches one of the samples, just copy the right sample
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filesto jconfig.h and Makefile.
* |f al elsefails, read the instructions below and make your own files.

Configuring the software using the automatic "configure" script

If you are on a Unix machine, you can just type

Jconfigure

and let the configure script construct appropriate configuration files.

If you're using "csh" on an old version of System V, you might need to type
sh configure

instead to prevent csh from trying to execute configure itself.

Expect configure to run for afew minutes, particularly on slower machines;
it works by compiling a series of test programs.

Configure was created with GNU Autoconf and it follows the usual conventions
for GNU configure scripts. It makes afew assumptions that you may want to
override. You can do this by providing optional switchesto configure:

* Configure will build both static and shared libraries, if possible.
If you want to build libjpeg only as a static library, say
Jconfigure --disable-shared
If you want to build libjpeg only as a shared library, say
Jconfigure --disable-static
Configure uses GNU libtool to take care of system-dependent shared library
building methods.

* Configure will use gcc (GNU C compiler) if it's available, otherwise cc.
To force a particular compiler to be selected, use the CC option, for example
Jconfigure CC='cc'
The same method can be used to include any unusual compiler switches.
For example, on HP-UX you probably want to say
Jconfigure CC='cc -Ad
to get HP's compiler to runin ANSI mode.

* The default CFLAGS setting is"-g" for non-gcc compilers, "-g -0O2" for gec.
Y ou can override this by saying, for example,

Jconfigure CFLAGS="-02'

if you want to compile without debugging support.

* Configure will set up the makefile so that "make install” will install files
into /usr/local/bin, /usr/local/man, etc. You can specify an installation
prefix other than "/usr/local” by giving configure the option "--prefix=PATH".

* |f you don't have alot of swap space, you may need to enable the 1JG
software'sinterna virtual memory mechanism. To do this, give the option
"--enable-maxmem=N" where N is the default maxmemory limit in megabytes.
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Thisisdiscussed in more detail under " Selecting a memory manager”, below.
Y ou probably don't need to worry about this on reasonably-sized Unix machines,
unless you plan to process very large images.

Configure has some other features that are useful if you are cross-compiling

or working in a network of multiple machine types; but if you need those
features, you probably already know how to use them.

Configuring the software using one of the supplied jconfig and makefile files

If you have one of these systems, you can just use the provided configuration
files:

Makefile jconfig file System and/or compiler

makefile.manx jconfig.manx Amiga, Manx Aztec C
makefile.sasjconfig.sas Amiga, SASC

makeproj.mac jconfig.mac Apple Macintosh, Metrowerks CodeWarrior
mak*jpeg.st jeonfig.st Atari ST/STE/TT, Pure C or Turbo C
makefile.bcc jconfig.bcc MS-DOS or OS/2, Borland C

makefile.dj jconfig.dj MS-DOS, DJGPP (Delorie's port of GNU C)
makefile.mc6 jconfig.mc6 MS-DOS, Microsoft C (16-bit only)
makefilewat jconfig.wat MS-DOS, 0S/2, or Windows NT, Watcom C
makefile.vc jconfig.vc Windows, MS Visual C++

makefile.vs jconfig.vc Windows, MS Visual C++ 6 Developer Studio
make* .vc6

makefile.vs jconfig.vc Windows, Visual Studio 2017 (v15)

make* .v15

makefile.b32 jconfig.vc Windows, Borland C++ 32-bit (bcc32)
makefile.mms jconfig.vms Digital VMS, with MM S software
makefile.vms jconfig.vms Digital VMS, without MM S software

Copy the proper jconfig file to jconfig.h and the makefile to Makefile (or

whatever your system uses as the standard makefile name). For more info see
the appropriate system-specific hints section near the end of thisfile.

Configuring the software by hand

First, generate ajconfig.h file. If you are moderately familiar with C,

the comments in jconfig.txt should be enough information to do this; just
copy jeonfig.txt to jeonfig.h and edit it appropriately. Otherwise, you may
prefer to use the ckconfig.c program. Y ou will need to compile and execute
ckconfig.c by hand --- we hope you know at |east enough to do that.
ckconfig.c may not compile the first try (in fact, the wholeideaisfor it
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tofail if anything is going to). If you get compile errors, fix them by
editing ckconfig.c according to the directions given in ckconfig.c. Once
you get it to run, it will write a suitable jconfig.h file, and will also

print out some advice about which makefile to use.

Y ou may also want to look at the canned jconfig files, if thereisone for a
system similar to yours.

Second, select a makefile and copy it to Makefile (or whatever your system

uses as the standard makefile name). The most generic makefiles we provide

are

makefile.ans: if your C compiler supports function prototypes

makefile.unix: if not.

(You have function prototypesif ckconfig.c put "#define HAVE_PROTOTYPES"
injconfig.h.) You may want to start from one of the other makefiles if
there is one for a system similar to yours.

Look over the selected Makefile and adjust options as needed. In particular
you may want to change the CC and CFLAGS definitions. For instance, if you
areusing GCC, set CC=gcc. If you had to use any compiler switchesto get
ckconfig.c to work, make sure the same switches arein CFLAGS.

If you are on a system that doesn't use makefiles, you'll need to set up

project files (or whatever you do use) to compile all the source files and

link them into executable files ¢jpeg, djpeg, jpegtran, rdjpgcom, and wrjpgcom.
Seethefilelistsin any of the makefilesto find out which filesgo into

each program. Note that the provided makefiles all make a"library” file
libjpeg first, but you don't have to do that if you don't want to; the file

lists identify which source files are actually needed for compression,
decompression, or both. Asalast resort, you can make a batch script that

just compiles everything and links it all together; makefilevmsis an example
of this (it'sfor VMS systems that have no make-like utility).

Here are comments about some specific configuration decisions you'll
need to make:

Command line style

These programs can use a Unix-like command line style which supports
redirection and piping, like this:
¢jpeg inputfile >outputfile
¢jpeg <inputfile >outputfile
source program | ¢jpeg >outputfile
The simpler "two file" command line styleisjust
¢jpeg inputfile outputfile
Y ou may prefer the two-file style, particularly if you don't have pipes.
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You MUST use two-file style on any system that doesn't cope well with binary
data fed through stdin/stdout; thisis true for some MS-DOS compilers, for
example. If you're not on aUnix system, it's safest to assume you need
two-file style. (But if your compiler provides either the Posix-standard
fdopen() library routine or a Microsoft-compatible setmode() routine, you

can safely use the Unix command line style, by defining USE_FDOPEN or
USE SETMODE respectively.)

To use the two-file style, make jconfig.h say "#define TWO_FILE_ COMMANDLINE".

Selecting a memory manager

The 1JG code is capable of working on images that are too big to fit in main
memory; datais swapped out to temporary files as necessary. However, the
codeto do thisisrather system-dependent. We provide five different
memory managers:

* jmemansi.c This version uses the ANSI-standard library routine tmpfile(),
which not all non-ANSI systems have. On some systems
tmpfile() may put the temporary file in a non-optimal
location; if you don't like what it does, use jmemname.c.

* jmemname.c This version creates named temporary files. For anything
except a Unix machine, you'll need to configure the
select_file_name() routine appropriately; see the comments
near the head of jmemname.c. If you use thisversion, define
NEED_SIGNAL_CATCHER in jconfig.h to make sure the temp files
areremoved if the program is aborted.

* jmemnobs.c (That stands for No Backing Store :-).) Thiswill compile on
almost any system, but it assumes you have enough main memory
or virtual memory to hold the biggest images you work with.

* jmemdos.c This should be used with most 16-bit MS-DOS compilers.
See the system-specific notes about MS-DOS for more info.
IMPORTANT: if you use this, define USE_ MSDOS MEMMGR in
jeonfig.h, and include the assembly file jmemdosa.asm in the
programs. The supplied makefiles and jconfig files for
16-bit MS-DOS compilers already do both.

* jmemmac.c Custom version for Apple Macintosh; see the system-specific
notes for Macintosh for more info.

To use a particular memory manager, change the SY SDEPMEM variable in your
makefile to equal the corresponding object file name (for example, jmemansi.o
or jmemansi.obj for jmemansi.c).
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If you have plenty of (real or virtual) main memory, just use jmemnobs.c.
"Plenty" means about ten bytes for every pixel in the largest images

you plan to process, so alot of systems don't meet this criterion.

If yours doesn't, try jmemansi.c first. If that doesn't compile, you'll have

to use jmemname.c; be sure to adjust select_file_ name() for local conditions.
Y ou may also need to change unlink() to remove() in close_backing_store().

Except with jmemnaobs.c or jmemmac.c, you need to adjust the DEFAULT_MAX_MEM
setting to a reasonable value for your system (either by adding a #define for
DEFAULT_MAX_MEM tojconfig.h, or by adding a-D switch to the Makefile).
This value limits the amount of data space the program will attempt to

allocate. Code and static data space isn't counted, so the actual memory

needs for cjpeg or djpeg are typically 100 to 150K b more than the max-memory
setting. Larger max-memory settings reduce the amount of 1/0 needed to

process alarge image, but too large a value can result in "insufficient

memory" failures. On most Unix machines (and other systems with virtual
memory), just set DEFAULT_MAX_MEM to several million and forget it. At the
other end of the spectrum, for MS-DOS machines you probably can't go much
above 300K to 400K. (On MS-DOS the value refers to conventional memory only.
Extended/expanded memory is handled separately by jmemdos.c.)

BUILDING THE SOFTWARE

Now you should be able to compile the software. Just say "make" (or
whatever's necessary to start the compilation). Have a cup of coffee.

Here are some things that could go wrong;:

If your compiler complains about undefined structures, you should be able to
shut it up by putting "#define INCOMPLETE_TYPES BROKEN" in jconfig.h.

If you have trouble with missing system include files or inclusion of the

wrong ones, read jinclude.h. This shouldn't happen if you used configure

or ckconfig.c to set up jeonfig.h.

There are afair number of routines that do not use all of their parameters;

some compilers will issue warnings about this, which you can ignore. There
are aso afew configuration checks that may give "unreachable code" warnings.
Any other warning deserves investigation.

If you don't have a getenv() library routine, define NO_GETENV.

Also see the system-specific hints, below.

TESTING THE SOFTWARE
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Asaquick test of functionality we'veincluded a small sasmpleimagein
severa forms:

testorig.jpg Starting point for the djpeg tests.

testimg.ppm The output of djpeg testorig.jpg

testimg.bmp The output of djpeg -bmp -colors 256 testorig.jpg
testimg.jpg The output of ¢jpeg testimg.ppm

testprog.jpg Progressive-mode equivalent of testorig.jpg.

testimgp.jpg The output of ¢jpeg -progressive -optimize testimg.ppm
(Thefirst- and second-generation .jpg files aren't identical since the
default compression parameters are lossy.) If you can generate duplicates
of the testimg* files then you probably have working programs.

With most of the makefiles, "make test" will perform the necessary
comparisons.

If you're using a makefile that doesn't provide the test option, run djpeg
and cjpeg by hand and compare the output files to testimg* with whatever
binary file comparison tool you have. The files should be bit-for-bit
identical.

If the programs complain "MAX_ALLOC_CHUNK iswrong, please fix", then you
need to reduce MAX_ALLOC_CHUNK to avaluethat fitsin type size t.

Try adding "#define MAX_ALLOC _CHUNK 65520L" to jconfig.h. A lesslikely
configuration error is"ALIGN_TYPE iswrong, please fix": defining ALIGN_TYPE
as long should take care of that one.

If the cjpeg test run fails with "Missing Huffman code table entry”, it'sa

good bet that you needed to define RIGHT_SHIFT_IS UNSIGNED. Go back to the
configuration step and run ckconfig.c. (Thisisagood plan for any other

test failure, too.)

If you are using Unix (one-file) command line style on a non-Unix system,
it'sagood ideato check that binary 1/0 through stdin/stdout actually

works. Y ou should get the same results from "djpeg <testorig.jpg >out.ppm"
as from "djpeg -outfile out.ppm testorig.jpg”. Note that the makefiles all

use the latter style and therefore do not exercise stdin/stdout! If this

check fails, try recompiling with USE_SETMODE or USE_FDOPEN defined.
If it still doesn't work, better use two-file style.

If you chose a memory manager other than jmemnobs.c, you should test that
temporary-file usage works. Try "djpeg -bmp -colors 256 -max 0 testorig.jpg"
and make sure its output matches testimg.bmp. If you have any really large
images handy, try compressing them with -optimize and/or decompressing with
-colors 256 to make sure your DEFAULT_MAX_MEM setting is not too large.

NOTE: thisisfar from an exhaustive test of the JPEG software; some modules,
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such as 1-pass color quantization, are not exercised at all. It'sjust a
quick test to give you some confidence that you haven't missed something
major.

INSTALLING THE SOFTWARE

Once you're done with the above steps, you can install the software by
copying the executabl e files (cjpeg, djpeg, jpegtran, rdjpgcom, and wrjpgcom)
to wherever you normally install programs. On Unix systems, you'll also want
to put the man pages (cjpeg.1, djpeg.1, jpegtran.1, rdjpgcom.1, wrjpgcom.1)

in the man-page directory. The pre-fab makefiles don't support this step

since there's such awide variety of installation procedures on different
systems.

If you generated a Makefile with the "configure" script, you can just say
make install

to install the programs and their man pages into the standard places.
(You'll probably need to be root to do this.) We recommend first saying
make -n install

to see where configure thought the files should go. Y ou may need to edit
the Makefile, particularly if your system's conventions for man page
filenames don't match what configure expects.

If you want to install the 1JG library itself, for use in compiling other
programs besides ours, then you need to put the four include files
jpeglib.h jerror.h jconfig.h jmorecfg.h

into your include-file directory, and put the library file libjpeg.a
(extension may vary depending on system) wherever library files go.
If you generated a Makefile with "configure”, it will do what it thinks
istheright thing if you say

make install-lib

OPTIONAL STUFF

Progress monitor:

If you like, you can #define PROGRESS REPORT (in jconfig.h) to enable display
of percent-done progress reports. The routine provided in cdjpeg.c merely

prints percentages to stderr, but you can customize it to do something

fancier.

Utah RLE file format support:

We distribute the software with support for RLE image files (Utah Raster
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Toolkit format) disabled, because the RLE support won't compile without the
Utah library. If you have URT version 3.1 or later, you can enable RLE
support as follows:
1. #define RLE_SUPPORTED in jconfig.h.
2. Add a-I option to CFLAGS in the Makefile for the directory
containing the URT .h files (typically the "include"
subdirectory of the URT distribution).
3. Add-L... -Irleto LDLIBS in the Makefile, where ... specifies
the directory containing the URT "librle.a" file (typically the
"lib" subdirectory of the URT distribution).

Support for 9-bit to 12-bit deep pixel data:

The 1JG code currently allows 8, 9, 10, 11, or 12 bits sample data precision.
(For color, this means 8 to 12 hits per channel, of course.) If you need to
work with deeper than 8-bit data, you can compile the 1JG code for 9-bit to
12-hit operation.
To do so:
1. In jmorecfg.h, define BITS IN_JSAMPLE as 9, 10, 11, or 12 rather than 8.
2. Injconfig.h, undefine BMP_SUPPORTED, RLE_SUPPORTED, and TARGA_SUPPORTED,
because the code for those formats doesn't handle deeper than 8-bit data
and won't even compile. (The PPM code does work, as explained below.
The GIF code works too; it scales 8-bit GIF data to and from 12-bit
depth automatically.)
3. Compile. Don't expect "make test”" to pass, since the supplied test
files are for 8-bit data.

Currently, 9-bit to 12-bit support does not work on 16-bit-int machines.

Run-time selection and conversion of data precision are currently not
supported and may be added later.

Exception: The transcoding part (jpegtran) supports all settingsin a
single instance, since it operates on the level of DCT coefficients and
not sample values.

The PPM reader (rdppm.c) can read deeper than 8-bit data from either

text-format or binary-format PPM and PGM files. Binary-format PPM/PGM files
which have amaxval greater than 255 are assumed to use 2 bytes per sample,
MSB first (big-endian order). Asof early 1995, 2-byte binary format is not
officially supported by the PBMPLUS library, but it is expected that a

future release of PBMPLUS will support it. Note that the PPM reader will

read files of any maxval regardless of the BITS IN_JSAMPLE setting; incoming
datais automatically rescaled to maxva=MAXJSAMPLE as appropriate for the

Cjpeg bit depth.

The PPM writer (wrppm.c) will normally write 2-byte binary PPM or PGM
format, maxva=MAXJSAMPLE, when compiled with BITS IN_JSAMPLE>8. Sincethis
format is not yet widely supported, you can disable it by compiling wrppm.c
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with PPM_NORAWWORD defined; then the datais scaled down to 8 hits to make a
standard 1-byte/sample PPM or PGM file. (Yes, this means till another copy

of djpeg to keep around. But hopefully you won't need it for very long.

Poskanzer's supposed to get that new PBMPLUS release out Real Soon Now.)

Of coursg, if you are working with 9-bit to 12-bit data, you probably have
it stored in some other, nonstandard format. In that case you'll probably
want to write your own I/O modules to read and write your format.

Note:

The standard Huffman tables are only valid for 8-bit data precision. |If
you selected more than 8-bit data precision, ¢jpeg uses arithmetic coding
by default. The Huffman encoder normally uses entropy optimization to
compute usable tables for higher precision. Otherwise, you'll haveto
supply different default Huffman tables.

Removing code:

If you need to make a smaller version of the JPEG software, some optional

functions can be removed at compile time. See the xxx_SUPPORTED #defines in
jeonfig.h and jmorecfg.h. If at all possible, we recommend that you leavein

decoder support for all valid JPEG files, to ensure that you can read anyone's

output. Taking out support for image file formats that you don't use isthe

most painless way to make the programs smaller. Another possibility isto

remove some of the DCT methods: in particular, the "IFAST" method may not be
enough faster than the others to be worth keeping on your machine. (If you

do remove ISLOW or IFAST, be sureto redefine JDCT_DEFAULT or IDCT_FASTEST
to a supported method, by adding a#definein jconfig.h.)

OPTIMIZATION

Unless you own a Cray, you'll probably be interested in making the JPEG
software go as fast as possible. This section covers some machine-dependent
optimizations you may want to try. We suggest that before trying any of
this, you first get the basic installation to pass the self-test step.

Repeat the self-test after any optimization to make sure that you haven't
broken anything.

Theinteger DCT routines perform alot of multiplications. These
multiplications must yield 32-bit results, but none of their input values

are more than 16 bitswide. On many machines, notably the 680x0 and 80x86
CPUs, a 16x16=>32 bit multiply instruction is faster than a full 32x32=>32
bit multiply. Unfortunately there is no portable way to specify such a
multiplication in C, but some compilers can generate one when you use the
right combination of casts. Seethe MULTIPLY xxx macro definitionsin
jdct.h. If your compiler makes "int" be 32 bits and "short" be 16 hits,
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defining SHORTXSHORT _32 isfairly likely to work. When experimenting with
alternate definitions, be sure to test not only whether the code still works

(use the self-test), but also whether it is actually faster --- on some

compilers, alternate definitions may compute the right answer, yet be slower
than the default. Timing cjpeg on alarge PGM (grayscale) input fileisthe

best way to check this, asthe DCT will be the largest fraction of the runtime

in that mode. (Note: some of the distributed compiler-specific jconfig files
already contain #define switches to select appropriate MULTIPLY xxx
definitions.)

If your machine has sufficiently fast floating point hardware, you may find

that the float DCT method is faster than the integer DCT methods, even

after tweaking the integer multiply macros. In that case you may want to

make the float DCT be the default method. (The only objection to thisis

that float DCT results may vary slightly across machines.) To do that, add
"#define IDCT_DEFAULT JDCT_FLOAT" to jeconfig.h. Evenif you don't change
the default, you should redefine JDCT_FASTEST, which is the method selected

by djpeg's -fast switch. Don't forget to update the documentation files

(usage.txt and/or cjpeg.1, djpeg.1) to agree with what you've done.

If access to "short" arraysis slow on your machine, it may be awin to
define type JCOEF as int rather than short. Thiswill cost a good deal of
memory though, particularly in some multi-pass modes, so don't do it unless
you have memory to burn and short iSREALLY slow.

If your compiler can compile function callsin-line, make sure the INLINE
macro in jmorecfg.h is defined as the keyword that marks a function
inline-able. Some compilers have a switch that tells the compiler to inline
any function it thinksis profitable (e.g., -finline-functions for gcc).

Enabling such a switch islikely to make the compiled code bigger but faster.

In general, it's worth trying the maximum optimization level of your compiler,
and experimenting with any optional optimizations such as loop unrolling.
(Unfortunately, far too many compilers have optimizer bugs ... be prepared to
back off if the code fails self-test.) If you do any experimentation along

these lines, please report the optimal settings to jpeg-info@jpegclub.org so
we can mention them in future releases. Be sure to specify your machine and
compiler version.

HINTS FOR SPECIFIC SYSTEMS

We welcome reports on changes needed for systems not mentioned here. Submit
‘em to jpeg-info@jpegclub.org. Also, if configure or ckconfig.c iswrong
about how to configure the JPEG software for your system, please let us know.
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Acorn RISC OS:

(Thanks to Simon Middleton for these hints on compiling with Desktop C.)
After renaming the files according to Acorn conventions, take a copy of
makefile.ansi, change all occurrences of 'libjpeg.a to 'libjpeg.o’ and

change these definitions as indicated:

CFLAGS= -throwback -IC: -Wn
LDLIBS=C:0.Stubs

SY SDEPMEM=jmemansi.o
LN=Link

AR=LibFile-c-0

Also add anew line'.c.o:; $(cc) $< $(cflags) -c -0 $@'. Removethe
lines'$(RM) libjpeg.o' and '$(AR2) libjpeg.o' and the 'jconfig.h’
dependency section.

Copy jconfig.txt to jeonfig.h. Edit jconfig.h to define TWO_FILE_COMMANDLINE
and CHAR_IS _UNSIGNED.

Run the makefile using 'AMU not !Make. |f you want to use the 'clean’ and
'test’ makefile entries then you will have to fiddle with the syntax a bit
and rename the test files.

Amiga:

SAS C 6.50 reportedly istoo buggy to compile the 1JG code properly.
A patch to update to 6.51 is available from SAS or AmiNet FTP sites.

The supplied config files are set up to use jmemname.c as the memory
manager, with temporary files being created on the device named by
"JPEGTMP:".

Atari ST/STE/TT:

Copy the project files makcjpeg.st, makdjpeg.st, maktjpeg.st, and makljpeg.st

to ¢jpeg.prj, djpeg.prj, jpegtran.prj, and libjpeg.prj respectively. The

project files should work as-iswith Pure C. For Turbo C, change library

filenames "pc..." to "tc..." in each project file. Note that libjpeg.prj

selects jmemansi.c as the recommended memory manager. You'll probably want to
adjust the DEFAULT_MAX_MEM setting --- you want it to be a couple hundred K
less than your normal free memory. Put "#define DEFAULT_MAX_MEM nnnn" into
jeonfig.h to do this.

To use the 68881/68882 coprocessor for the floating point DCT, add the
compiler option "-8" to the project files and replace pcfltlib.lib with
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pc88llib.lib in cjpeg.prj and djpeg.prj. Or if you don't have a

coprocessor, you may prefer to remove the float DCT code by undefining
DCT_FLOAT_SUPPORTED in jmorecfg.h (since without a coprocessor, the float
code will betoo slow to be useful). In that case, you can delete

pcfltlib.lib from the project files.

Note that you must make libjpeg.lib before making cjpeg.ttp, djpeg.ttp,
or jpegtran.ttp. You'll have to perform the self-test by hand.

We haven't bothered to include project files for rdjpgcom and wrjpgcom.
Those source files should just be compiled by themselves; they don't
depend on the JPEG library. Y ou can use the default.prj project file

of the Pure C distribution to make the programs.

Thereisabug in some older versions of the Turbo C library which causes the
space used by temporary files created with "tmpfile()" not to be freed after

an abnormal program exit. If you check your disk afterwards, you will find
cluster chains that are allocated but not used by afile. This should not
happen in cjpeg/djpeg/jpegtran, since we enable a signal catcher to explicitly
close temp files before exiting. But if you use the JPEG library with your
own code, be sure to supply asignal catcher, or else use adifferent
system-dependent memory manager.

Cray:

Should you be so fortunate as to be running JPEG on aCray YMP, thereisa
compiler bug in old versions of Cray's Standard C (prior to 3.1). If you
still have an old compiler, you'll need to insert aline reading
"#pragma novector” just before the loop

for (i = 1; i <= (int) htbl->bitgI]; i++)

huffsize[p++] = (char) [;

in fix_huff_thl (in V5betal, line 204 of jchuff.c and line 176 of jdhuff.c).
[This bug may or may not still occur with the current 1JG code, but it's
probably a dead issue anyway...]

HP-UX:

If you have HP-UX 7.05 or later with the "software development” C compiler,
you should run the compiler in ANSI mode. If using the configure script,
say

Jconfigure CC='cc -Ad

(or -Aeif you prefer). If configuring by hand, use makefile.ansi and add
"-Aa" to the CFLAGS line in the makefile.

If you have a pre-7.05 system, or if you are using the non-ANSI C compiler
delivered with a minimum HP-UX system, then you must use makefile.unix

Open Source Used In imiconnect NewAdmin-R2.3.1 138



(and do NOT add -Aa); or just run configure without the CC option.

On HP 9000 series 800 machines, the HP C compiler is buggy in revisions prior
to A.08.07. If you get complaints about "not atypedef name", you'll haveto
use makefile.unix, or run configure without the CC option.

Macintosh, generic comments:

The supplied user-interface files (cjpeg.c, djpeg.c, etc) are set up to

provide a Unix-style command line interface. Y ou can use thisinterface on
the Mac by means of the ccommand() library routine provided by Metrowerks
CodeWarrior or Think C. Thisisonly appropriate for testing the library,
however; to make a user-friendly equivalent of ¢jpeg/djpeg you'd really want
to develop aMac-style user interface. Thereisn't acomplete example
available at the moment, but there are some helpful starting points:

1. Sam Bushell'sfree "To JPEG" applet provides drag-and-drop conversion to
JPEG under System 7 and later. Thisonly illustrates how to use the
compression half of the library, but it does avery nice job of that part.

The CodeWarrior source code is available from http://www.pobox.com/~jsam.
2. Jim Brunner prepared a Mac-style user interface for both compression and
decompression. Unfortunately, it hasn't been updated since 1JG v4, and

the library's API has changed considerably since then. Still it may be of

some help, particularly as a guide to compiling the 1JG code under Think C.
Jim's code is available from the Info-Mac archives, at sumex-aim.stanford.edu
or mirrors thereof; see file /info-mac/dev/src/jpeg-convert-c.hgx.

jmemmac.c is the recommended memory manager back end for Macintosh. It uses
NewPtr/DisposePtr instead of malloc/free, and has a Mac-specific

implementation of jpeg_mem_available(). It aso creates temporary files that
follow Mac conventions. (That part of the code relies on System-7-or-later OS
functions. See the comments in jmemmeac.c if you need to run it on System 6.)
NOTE that USE MAC_MEMMGR must be defined in jconfig.h to use jmemmac.c.

You can aso use jmemnobs.c, if you don't care about handling images larger
than available memory. If you use any memory manager back end other than
jmemmac.c, we recommend replacing "malloc" and "free" by "NewPtr" and
"DisposePtr”, because Mac C libraries often have peculiar implementations of
malloc/free. (For instance, free() may not return the freed space to the

Mac Memory Manager. Thisisundesirable for the 1JG code because jmemmgr.c
already clumps space requests.)

Macintosh, Metrowerks CodeWarrior:

The Unix-command-line-style interface can be used by defining USE_ CCOMMAND.

You'll also need to define TWO_FILE_ COMMANDLINE to avoid stdin/stdout.
This means that when using the cjpeg/djpeg programs, you'll have to type the
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input and output file namesin the "Arguments' text-edit box, rather than
using the file radio buttons. (Perhaps USE_FDOPEN or USE_SETMODE would
eliminate the problem, but | haven't heard from anyone who's tried it.)

On 680x0 Macs, Metrowerks defines type "double" as a 10-byte | EEE extended
float. jmemmgr.c won't like this: it wants sizeof (ALIGN_TY PE) to be a power
of 2. Add "#define ALIGN_TYPE long" to jconfig.h to eliminate the complaint.

The supplied configuration file jconfig.mac can be used for your jconfig.h;

it includes all the recommended symbol definitions. 1f you have AppleScript
installed, you can run the supplied script makeproj.mac to create CodeWarrior
project files for the library and the testbed applications, then build the

library and applications. (Thanksto Dan Sears and Don Agro for this nifty
hack, which saves us from trying to maintain CodeWarrior project files as part
of the 1JG distribution...)

Macintosh, Think C:

The documentation in Jim Brunner's "JPEG Convert" source code (see above)
includes detailed build instructions for Think C; it's probably somewhat
out of date for the current release, but may be helpful.

If you want to build the minimal command line version, proceed as follows.

You'll have to prepare project files for the programs; we don't include any

in the distribution since they are not text files. Usethefilelistsin

any of the supplied makefiles asaguide. Also add the ANSI and Unix C

librariesin a separate segment. Y ou may need to divide the JPEG files into

more than one segment; we recommend dividing compression and decompression
modules. Define USE_CCOMMAND in jconfig.h so that the ccommand() routineis
called. You must aso define TWO_FILE_ COMMANDLINE because stdin/stdout
don't handle binary data correctly.

On 680x0 Macs, Think C defines type "double" as a 12-byte IEEE extended float.
jmemmgr.c won't like this: it wants sizeof (ALIGN_TY PE) to be a power of 2.
Add "#define ALIGN_TYPE long" to jconfig.h to eliminate the complaint.

jeonfig.mac should work as ajconfig.h configuration file for Think C,

but the makeproj.mac AppleScript script is specific to CodeWarrior. Sorry.
MIPS R3000:

MIPS's cc version 1.31 has a rather nasty optimization bug. Don't use -O

if you have that compiler version. (Use"cc -V" to check the version.)
Note that the R3000 chip isfound in workstations from DEC and others.
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MS-DOS, generic comments for 16-bit compilers:

The 1JG code is designed to work well in 80x86 "small" or "medium” memory
models (i.e., data pointers are 16 bits unless explicitly declared "far";

code pointers can be either size). Y ou may be able to use small model to
compile cjpeg or djpeg by itself, but you will probably have to use medium
model for any larger application. Thiswon't make much differencein
performance. Y ou *will* take a noticeable performance hit if you use a
large-data memory model, and you should avoid "huge' modél if at all
possible. Be surethat NEED_FAR_POINTERS is defined in jconfig.h if you use
a small-data memory model; be sureit is NOT defined if you use alarge-data
model. (The supplied makefiles and jconfig files for Borland and Microsoft C
compile in medium model and define NEED_FAR_POINTERS.)

The DOS-specific memory manager, jmemdos.c, should be used if possible.

It needs some assembly-code routines which are in jmemdosa.asm; make sure
your makefile assembles that file and includesit in the library. If you

don't have a suitable assembler, you can get pre-assembled object files for
jmemdosa by FTP from ftp.uu.net:/graphics/jpeg/jdosaohj.zip. (DOS-oriented
distributions of the 1JG source code often include these object files.)

When using jmemdos.c, jconfig.h must define USE_ MSDOS MEMMGR and must set
MAX_ALLOC _CHUNK tolessthan 64K (65520L isatypical value). If your

C library's far-heap malloc() can't allocate blocks that large, reduce
MAX_ALLOC_CHUNK to whatever it can handle.

If you can't use jmemdos.c for some reason --- for example, because you

don't have an assembler to assemble jmemdosa.asm --- you'll have to fall

back to jmemansi.c or jmemname.c. You'll probably still need to set
MAX_ALLOC_CHUNK in jconfig.h, because most DOS C libraries won't malloc()
more than 64K at atime. IMPORTANT: if you use jmemansi.c or jmemname.c,
you will have to compile in alarge-data memory model in order to get the

right stdio library. Too bad.

wrjpgcom needs to be compiled in large model, because it malloc()s a 64KB
work areato hold the comment text. If your C library's malloc can't
handle that, reduce MAX_COM_LENGTH as necessary in wrjpgcom.c.

Most MS-DOS compilers treat stdin/stdout as text files, so you must use

two-file command line style. But if your compiler has either fdopen() or

setmode(), you can use one-file styleif you like. To do this, define

USE_SETMODE or USE_FDOPEN so that stdin/stdout will be set to binary mode.
(USE_SETMODE seems to work with more DOS compilersthan USE_FDOPEN.) You
should test that 1/O through stdin/stdout produces the same results as 1/O

to explicitly named files... the "make test" procedures in the supplied

makefiles do NOT use stdin/stdout.
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MS-DOS, generic comments for 32-bit compilers:

None of the above comments about memory models apply if you are using a
32-bit flat-memory-space environment, such as DJGPP or Watcom C. (And you
should use one if you haveit, as performance will be much better than
8086-compatible code!) For flat-memory-space compilers, do NOT define
NEED_FAR POINTERS, and do NOT use jmemdos.c. Usejmemnobs.c if the
environment supplies adequate virtual memory, otherwise use jmemansi.c or
jmemname.c.

You'l still need to be careful about binary 1/0 through stdin/stdout.
See the last paragraph of the previous section.

MS-DQOS, Borland C:

Be sure to convert all the source filesto DOS text format (CR/LF newlines).
Although Borland C will often work OK with unmodified Unix (LF newlines)
source files, sometimes it will give bogus compile errors.

"Illegal character '#" isthe most common such error. (Thisistrue with
Borland C 3.1, but perhapsis fixed in newer releases.)

If you want one-file command line style, just undefine TWO_FILE_ COMMANDLINE.
jeonfig.bec already includes #define USE_SETMODE to make this work.
(fdopen does not work correctly.)

MS-DOS, Microsoft C:

makefile.mc6 works with Microsoft C, DOS Visual C++, etc. It should only
be used if you want to build a 16-bit (small or medium memory model) program.

If you want one-file command line style, just undefine TWO_FILE_ COMMANDLINE.
jeonfig.mc6 aready includes #define USE_SETMODE to make this work.
(fdopen does not work correctly.)

Note that this makefile assumes that the working copy of itself is called
"makefile". If youwant to call it something else, say "makefile.mak”,

be sure to adjust the dependency line that reads "$(RFILE) : makefile".
Otherwise the make will fail because it doesn't know how to create "makefile".
Worse, some releases of Microsoft's make utilities give an incorrect error
message in this situation.

Old versions of MS C fail with an "out of macro expansion space" error
because they can't cope with the macro TRACEM S8 (defined in jerror.h).
If this happens to you, the easiest solution isto change TRACEM S8 to
expand to nothing. You'll lose the ability to dump out JPEG coefficient
tables with djpeg -debug -debug, but at least you can compile.
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Original MS C 6.0 is very buggy; it compiles incorrect code unless you turn
off optimization entirely (remove -O from CFLAGS). 6.00A is better, but it
still generates bad code if you enable loop optimizations (-Ol or -Ox).

MS C 8.0 crashes when compiling jquantl.c with optimization switch /Oo ...
which ison by default. To work around this bug, compile that onefile
with /Oo-.

Microsoft Windows (all versions), generic comments:

Some Windows system include files define typedef boolean as "unsigned char".
The 1JG code also defines typedef boolean, but we make it an "enum" by default.
This doesn't affect the 1JG programs because we don't import those Windows
include files. But if you use the JPEG library in your own program, and some
of your program's files import one definition of boolean while some import the
other, you can get all sorts of mysterious problems. A good preventive step
isto make the 1JG library use "unsigned char" for boolean. To do that,

add something like thisto your jconfig.h file:

/* Define "boolean" as unsigned char, not enum, per Windows custom */
#ifndef _ RPCNDR_H__ /* don't conflict if rpendr.h already read */

typedef unsigned char boolean;

#endif

#ifndef FALSE /* in case these macros already exist */

#define FALSE 0 /* values of boolean */

#endif

#ifndef TRUE

#define TRUE 1

#endif

#define HAVE_BOOLEAN /* prevent jmorecfg.h from redefining it */
(Thisisaready in jconfig.vc, by the way.)

windef.h contains the declarations

#define far

#define FAR far

Since jmorecfg.h tries to define FAR as empty, you may get a compiler
warning if you include both jpeglib.h and windef.h (which windows.h
includes). To suppress the warning, you can put "#ifndef FAR"/"#endif"
around the line "#define FAR" in jmorecfg.h.

(Something like thisis aready in jmorecfg.h, by the way.)

When using the library in a Windows application, you will ailmost certainly
want to modify or replace the error handler module jerror.c, since our
default error handler does a couple of inappropriate things:

1. it triesto write error and warning messages on stderr;

2. inevent of afatal error, it exits by calling exit().
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A simple stopgap solution for problem 1 isto replace the line

fprintf(stderr, "%s\n", buffer);

(in output_message in jerror.c) with

M essageBox(GetA ctiveWindow(),buffer," JPEG Error",MB_OK|MB_ICONERROR);
It's highly recommended that you at least do that much, since otherwise

error messages will disappear into nowhere. (Beginning with 1JG v6b, this
codeisaready present in jerror.c; just define USE WINDOWS MESSAGEBOX in
jeonfig.h to enableit.)

The proper solution for problem 2 isto return control to your calling
application after alibrary error. This can be done with the setjmp/longjmp
technique discussed in libjpeg.txt and illustrated in example.c. (NOTE:

some older Windows C compilers provide versions of setjmp/longjmp that

don't actually work under Windows. Y ou may need to use the Windows system
functions Catch and Throw instead.)

The recommended memory manager under Windows is jmemnobs.c; in other words,
let Windows do any virtual memory management needed. Y ou should NOT use
jmemdos.c nor jmemdosa.asm under Windows.

For Windows 3.1, we recommend compiling in medium or large memory model;
for newer Windows versions, use a 32-bit flat memory model. (Seethe MS-DOS
sections above for more info about memory models.) In the 16-bit memory
models only, you'll need to put

#define MAX_ALLOC_CHUNK 65520L /* Maximum request to malloc() */
into jconfig.h to limit alocation chunks to 64Kb. (Without that, you'd

have to use huge memory model, which slows things down unnecessarily.)
jmemnobs.c works without modification in large or flat memory models, but to
use medium model, you need to modify itsjpeg_get large and jpeg_free large
routinesto allocate far memory. In any case, you might like to replace

its callsto malloc and free with direct calls on Windows memory allocation
functions.

Y ou may also want to modify jdatasrc.c and jdatadst.c to use Windows file
operations rather than fread/fwrite. Thisisonly necessary if your C
compiler doesn't provide a competent implementation of C stdio functions.

Y ou might want to tweak the RGB_xxx macros in jmorecfg.h so that the library
will accept or deliver color pixelsin BGR sample order, not RGB; BGR order
isusually more convenient under Windows. Note that this change will break
the sampl e applications cjpeg/djpeg, but the library itself worksfine.

Many people want to convert the 1JG library intoaDLL. Thisis reasonably

straightforward, but watch out for the following:

1. Don't try to compileasaDLL in small or medium memory model; use
large model, or even better, 32-bit flat model. Many placesin the 1JG code
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assume the address of alocal variableis an ordinary (not FAR) pointer;
that isn't true in amedium-model DLL.

2. Microsoft C cannot pass file pointers between applications and DLLSs.
(See Microsoft Knowledge Base, PSS ID Number Q50336.) So jdatasrc.c and
jdatadst.c don't work if you open afilein your application and then pass
the pointer to the DLL. One workaround is to make jdatasrc.c/jdatadst.c
part of your main application rather than part of the DLL.

3. You'll probably need to modify the macros GLOBAL () and EXTERN() to
attach suitable linkage keywords to the exported routine names. Similarly,
you'll want to modify METHODDER() and IMETHOD() to ensure function pointers
are declared in away that lets application routines be called back through
the function pointers. These macros arein jmorecfg.h. Typical definitions
for a16-bit DLL are:

#define GLOBAL (type) type far _pascal _|oadds _export

#define EXTERN(type) externtype far pascal _|oadds

#define METHODDER(type) static type_far _pascal

#define IMETHOD (type,methodname,arglist) \

type (_far _pascal *methodname) arglist

For a 32-bit DLL you may want something like

#define GLOBAL (type) __declspec(dilexport) type

#define EXTERN(type) extern __ declspec(dilexport) type
Although not all the GLOBAL routines are actually intended to be called by
the application, the performance cost of making them all DLL entry pointsis
negligible.

The unmodified 1JG library presents avery C-specific application interface,
so theresulting DLL isonly usable from C or C++ applications. There has
been some talk of writing wrapper code that would present a simpler interface
usable from other languages, such as Visua Basic. Thisison our to-do list
but hasn't been very high priority --- any volunteers out there?

Microsoft Windows, Borland C:

The provided jconfig.bce should work OK in a 32-bit Windows environment,

but you'll need to tweak it in a 16-bit environment (you'd need to define

NEED FAR POINTERS and MAX_ALLOC CHUNK). Beware that makefile.bcc will need
alteration if you want to use it for Windows --- in particular, you should

use jmemnobs.c not jmemdos.c under Windows.

Borland C++ 4.5 fails with an internal compiler error when trying to compile
jdmerge.c in 32-bit mode. If enough people complain, perhaps Borland will fix
it. Inthe meantime, the simplest known workaround is to add a redundant
definition of the variable range_limit in h2vl _merged_upsample(), at the head
of the block that handles odd image width (about line 268 in v6 jdmerge.c):

[* If image width is odd, do the last output column separately */
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if (cinfo->output_width & 1) {
register JISAMPLE * range_limit = cinfo->sample_range_limit; /* ADD THIS*/
cb = GETISAMPLE(*inptrl);
Pretty bizarre, especially since the very similar routine h2v2_merged upsample
doesn't trigger the bug.
Recent reports suggest that this bug does not occur with "bec32a’ (the
Pentium-optimized version of the compiler).

Another report from a user of Borland C 4.5 was that incorrect code (leading
to acolor shift in processed images) was produced if any of the following
optimization switch combinations were used:

-0t -Og

-0t -Op

-Ot -Om

So try backing off on optimization if you see such a problem. (Arethere
several different releases all numbered "4.5"7?)

Microsoft Windows, Microsoft Visual C++:

jeonfig.ve should work OK with any Microsoft compiler for a 32-bit memory
model. makefile.vc isintended for command-line use. (If you are using

the Developer Studio environment, you may prefer the DevStudio project
files; see below.)

1JG JPEG 7 adds extern "C" to jpeglib.h. Thisavoids the need to put

extern "C" { ... } around #include "jpeglib.h" in your C++ application.

Y ou can also force VC++ to treat the library as C++ code by renaming

al the*.cfilesto *.cpp (and adjusting the makefile to match).

In this case you a so need to define the symbol DONT_USE _EXTERN_Cin
the configuration to prevent jpeglib.h from using extern "C".

Microsoft Windows, Microsoft Visual C++ 6 Developer Studio:

We include makefiles that should work as project filesin Developer Studio
6.0 or later. Thereisalibrary makefile that builds the 1JG library as
astatic Win32 library, and application makefiles that build the sample
applications as Win32 console applications. (Even if you only want the
library, we recommend building the applications so that you can run the
self-test.)

To use:
1. Open the command prompt, change to the main directory and execute the
command line
NMAKE /f makefile.vs setup-vcé
Thiswill movejconfig.vc to jconfig.h and makefilesto project files.
(Note that the renaming is critical!)
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2. Open the workspace file jpeg.dsw, build the library project.
(If you are using Devel oper Studio more recent than 6.0, you'll
probably get a message saying that the project files are being updated.)
3. Open the workspace file apps.dsw, build the application projects.
4. To perform the self-test, execute the command line
NMAKE /f makefile.vs test-build
5. Move the application .exe files from “app\Release to an
appropriate location on your path.

Microsoft Windows, Visual Studio 2017 (v15):

We include makefiles that should work as project filesin Visua Studio
2017 (v15) or later. Thereisalibrary makefile that builds the 1JG

library as a static Win32 library, and application makefiles that build

the sampl e applications as Win32 console applications. (Even if you only
want the library, we recommend building the applications so that you can
run the self-test.)

Touse:
1. Open the Developer Command Prompt, change to the main directory and
execute the command line
NMAKE /f makefile.vs setup-v15
Thiswill move jconfig.vc to jconfig.h and makefilesto project files.
(Note that the renaming is critical!)
2. Open the solution file jpeg.sin, build the library project.
a) If you are using Visua Studio more recent than
2017 (v15), you'll probably get a message saying
that the project files are being updated.
b) If necessary, open the project properties and
adapt the Windows Target Platform Versionin
the Configuration Properties, General section;
we support the latest version at the time of release.
3. Open the solution file apps.sin, build the application projects.
4. To perform the self-test, execute the command line
NMAKE /f makefile.vs test-build
5. Move the application .exe files from “app \Release to an
appropriate location on your path.

0S/2, Borland C++:
Watch out for optimization bugsin older Borland compilers; you may need

to back off the optimization switch settings. See the commentsin
makefile.bcc.
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On some SGI systems, you may need to set "AR2= ar -ts" in the Makefile.
If you are using configure, you can do this by saying

Jconfigure RANLIB="ar -ts
This change is not needed on al SGlIs. Useit only if the make fails at the
stage of linking the completed programs.

On the MIPS R4000 architecture (Indy, etc.), the compiler option "-mips2"
reportedly speeds up the float DCT method substantially, enough to make it
faster than the default int method (but still slower than the fast int

method). If you use -mips2, you may want to ater the default DCT method to
befloat. To do this, put "#define IDCT_DEFAULT JDCT_FLOAT" injconfig.h.

VMS:

On an Alpha/VMS system with MM, be sure to use the "/Marco=Alpha=1"
qualifier with MM S when building the JPEG package.

VAX/VMSv5.5-1 may have problems with the test step of the build procedure
reporting differences when it compares the original and test images. If the
error points to the last block of the files, it is most likely bogus and may

be safely ignored. 1t seemsto be because the files are Stream LF and
Backup/Compare has difficulty with the (presumably) null padded files.

This problem was not observed on VAX/VMSv6.1 or AXPIVMS V6.1

Found in path(s):
* Jopt/cola/permits/1103525591_1607965476.8/0/jpeg-9c-master-zip/jpeg-9c-master/instal | .txt
No license file was found, but licenses were detected in source scan.

/*

* jcmarker.c

* Copyright (C) 1991-1998, Thomas G. Lane.

* Modified 2003-2013 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains routines to write JPEG datastream markers.

*/

Found in path(s):
* Jopt/cola/permits/1103525591 1607965476.8/0/j peg-9c-master-zip/jpeg-9c-master/jcmarker.c
No license file was found, but licenses were detected in source scan.

/*
* jdapistd.c

*
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* Copyright (C) 1994-1996, Thomas G. Lane.

* Modified 2002-2013 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* This file contains application interface code for the decompression half

* of the JPEG library. These are the "standard" API routinesthat are

* used in the normal full-decompression case. They are not used by a

* transcoding-only application. Notethat if an application linksin

* jpeg_start_decompress, it will end up linking in the entire decompressor.
* We thus must separate this file from jdapimin.c to avoid linking the

* whole decompression library into atranscoder.

*/

Found in path(s):
* Jopt/cola/permits/1103525591_1607965476.8/0/jpeg-9c-master-zip/jpeg-9c-master/jdapistd.c
No license file was found, but licenses were detected in source scan.

/*

* jcmainct.c

* Copyright (C) 1994-1996, Thomas G. Lane.

* Modified 2003-2012 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains the main buffer controller for compression.

* The main buffer lies between the pre-processor and the JPEG

* compressor proper; it holds downsampled datain the JPEG colorspace.
*/

Found in path(s):
* Jopt/cola/permits/1103525591 1607965476.8/0/j peg-9c-master-zip/jpeg-9c-master/jcmainct.c
No license file was found, but licenses were detected in source scan.

; For conditions of distribution and use, see the accompanying README file.

Found in path(s):
* [opt/cola/permits/1103525591 1607965476.8/0/j peg-9c-master-zip/jpeg-9c-master/jmemdosa.asm
No license file was found, but licenses were detected in source scan.

/*

* jpegint.h

*

* Copyright (C) 1991-1997, Thomas G. Lane.

* Modified 1997-2017 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
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*

* Thisfile provides common declarations for the various JPEG modules.
* These declarations are considered internal to the JPEG library; most

* applications using the library shouldn't need to include thisfile.

*/

Found in path(s):
* Jopt/cola/permits/1103525591_1607965476.8/0/jpeg-9c-master-zip/j peg-9c-master/jpegint.h
No license file was found, but licenses were detected in source scan.

/*

* jerror.c

* Copyright (C) 1991-1998, Thomas G. Lane.

* Modified 2012-2015 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* Thisfile contains simple error-reporting and trace-message routines.

* These are suitable for Unix-like systems and others where writing to

* stderr istheright thing to do. Many applications will want to replace

* some or all of these routines.

* |f you define USE_WINDOWS_MESSAGEBOX in jconfig.h or in the makefile,
* you get a Windows-specific hack to display error messages in adialog box.
* |t ain't much, but it beats dropping error messages into the bit bucket,

* which iswhat happens to output to stderr under most Windows C compilers.
*

* These routines are used by both the compression and decompression code.
*/

Found in path(s):
* Jopt/cola/permits/1103525591 1607965476.8/0/j peg-9c-master-zip/jpeg-9c-master/jerror.c
No license file was found, but licenses were detected in source scan.

/*

* jidctflt.c

*

* Copyright (C) 1994-1998, Thomas G. Lane.

* Modified 2010-2017 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* This file contains a floating-point implementation of the

* inverse DCT (Discrete Cosine Transform). In the 1JG code, this routine

* must also perform dequantization of the input coefficients.

*

* Thisimplementation should be more accurate than either of the integer
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* |DCT implementations. However, it may not give the same results on al
* machines because of differencesin roundoff behavior. Speed will depend
* on the hardware's floating point capacity.

*

* A 2-D IDCT can be done by 1-D IDCT on each column followed by 1-D IDCT
* on each row (or vice versa, but it's more convenient to emit arow at

* atime). Direct algorithms are also available, but they are much more

* complex and seem not to be any faster when reduced to code.

* Thisimplementation is based on Arai, Agui, and Nakajima's algorithm for
* scaled DCT. Their original paper (Trans. |IEICE E-71(11):1095) isin

* Japanese, but the algorithm is described in the Pennebaker & Mitchell

* JPEG textbook (see REFERENCES section in file README). The following code
* isbased directly on figure 4-8 in P& M.

* While an 8-point DCT cannot be done in less than 11 multiplies, it is

* possible to arrange the computation so that many of the multiplies are

* simple scalings of the final outputs. These multiplies can then be

* folded into the multiplications or divisions by the JPEG quantization

* table entries. The AA&N method leaves only 5 multiplies and 29 adds

* to be done in the DCT itself.

* The primary disadvantage of this method is that with a fixed-point

* implementation, accuracy islost due to imprecise representation of the

* scaled quantization values. However, that problem does not arise if

* we use floating point arithmetic.

*/

Found in path(s):
* Jopt/cola/permits/1103525591 16079654 76.8/0/jpeg-9c-master-zip/jpeg-9c-master/jidctflt.c
No license file was found, but licenses were detected in source scan.

/*
* jmemname.c
*
* Copyright (C) 1992-1997, Thomas G. Lane.
* Thisfileis part of the Independent JPEG Group's software.
* For conditions of distribution and use, see the accompanying README file.
*
* Thisfile provides a generic implementation of the system-dependent
* portion of the JPEG memory manager. This implementation assumes that
* you must explicitly construct a name for each temp file.
* Also, the problem of determining the amount of memory available
* is shoved onto the user.
*
/

Found in path(s):
* Jopt/cola/permits/1103525591_1607965476.8/0/jpeg-9c-master-zip/j peg-9c-master/jmemname.c
No license file was found, but licenses were detected in source scan.
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/*

* jaricom.c

* Developed 1997-2011 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
* This file contains probability estimation tables for common usein

* arithmetic entropy encoding and decoding routines.

*

* This data represents Table D.3 in the JPEG spec (D.2 in the draft),

* |SO/IEC 1S 10918-1 and CCITT Recommendation ITU-T T.81, and Table 24
* in the JBIG spec, ISO/IEC IS 11544 and CCITT Recommendation ITU-T T.82.
*/

Found in path(s):
* Jopt/cola/permits/1103525591 1607965476.8/0/j peg-9c-master-zip/jpeg-9c-master/jaricom.c
No license file was found, but licenses were detected in source scan.

/*

* jidctint.c

*

* Copyright (C) 1991-1998, Thomas G. Lane.

* Modification developed 2002-2016 by Guido Vollbeding.

* Thisfileis part of the Independent JPEG Group's software.

* For conditions of distribution and use, see the accompanying README file.
*

* This file contains a slow-but-accurate integer implementation of the

* inverse DCT (Discrete Cosine Transform). In the 1JG code, this routine

* must also perform dequantization of the input coefficients.

*

* A 2-D IDCT can be done by 1-D IDCT on each column followed by 1-D IDCT
* on each row (or vice versa, but it's more convenient to emit arow at

* atime). Direct algorithms are also available, but they are much more

* complex and seem not to be any faster when reduced to code.

*

* Thisimplementation is based on an algorithm described in

* C. Loeffler, A. Ligtenberg and G. Moschytz, "Practical Fast 1-D DCT

*  Algorithms with 11 Multiplications', Proc. Int'l. Conf. on Acoustics,

*  Speech, and Signal Processing 1989 (ICASSP '89), pp. 988-991.

* The primary algorithm described there uses 11 multiplies and 29 adds.

* We use their alternate method with 12 multiplies and 32 adds.

* The advantage of this method is that no data path contains more than one
* multiplication; this allows a very simple and accurate implementation in

* scaled fixed-point arithmetic, with aminimal number of shifts.

*

* We aso provide IDCT routines with various output sample block sizes for
* direct resolution reduction or enlargement and for direct resolving the
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* common 2x1 and 1x2 subsampling cases without additional resampling: NxN
* (N=1...16), 2NxN, and Nx2N (N=1...8) pixels for one 8x8 input DCT block.
* For N<8 we simply take the corresponding low-frequency coefficients of

* the 8x8 input DCT block and apply an NxN point IDCT on the sub-block

* to yield the downscaled outputs.

* This can be seen as direct low-pass downsampling from the DCT domain

* point of view rather than the usual spatial domain point of view,

* yielding significant computational savings and results at least

* as good as common bilinear (averaging) spatial downsampling.

* For N>8 we apply apartial NxN IDCT on the 8 input coefficients as

* lower frequencies and higher frequencies assumed to be zero.

* |t turns out that the computational effort is similar to the 8x8 IDCT

* regarding the output size.

* Furthermore, the scaling and descaling is the same for all IDCT sizes.

* CAUTION: We rely on the FIX() macro except for the N=1,2,4,8 cases

* since there would be too many additional constants to pre-calculate.

*/

Found in path(s):
* Jopt/cola/permits/1103525591 1607965476.8/0/j peg-9c-master-zip/jpeg-9c-master/jidctint.c
No license file was found, but licenses were detected in source scan.

USING THE 13G JPEG LIBRARY

Copyright (C) 1994-2013, Thomas G. Lane, Guido Vollbeding.
Thisfileis part of the Independent JPEG Group's software.
For conditions of distribution and use, see the accompanying README file.

This file describes how to use the 1JG JPEG library within an application
program. Read it if you want to write a program that uses the library.

The file example.c provides heavily commented skeleton code for calling the
JPEG library. Also seejpeglib.h (the include file to be used by application
programs) for full details about data structures and function parameter lists.
The library source code, of course, isthe ultimate reference.

Note that there have been *major* changes from the application interface
presented by 1JG version 4 and earlier versions. The old design had several
inherent limitations, and it had accumulated alot of cruft as we added
features while trying to minimize application-interface changes. We have
sacrificed backward compatibility in the version 5 rewrite, but we think the
improvements justify this.
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Y ou should read at least the overview and basic usage sections before trying
to program with the library. The sections on advanced features can be read
if and when you need them.

OVERVIEW

Functions provided by the library

The 1JG JPEG library provides C code to read and write JPEG-compressed image
files. The surrounding application program receives or supplies image dataa
scanline at atime, using a straightforward uncompressed image format. All
details of color conversion and other preprocessing/postprocessing can be
handled by the library.
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Thelibrary includes a substantial amount of code that is not covered by the

JPEG standard but is necessary for typical applications of JPEG. These
functions preprocess the image before JPEG compression or postprocess it after
decompression. They include colorspace conversion, downsampling/upsampling,
and color quantization. The application indirectly selects use of this code

by specifying the format in which it wishesto supply or receive image data.

For example, if colormapped output is requested, then the decompression

library automatically invokes color quantization.

A wide range of quality vs. speed tradeoffs are possible in JPEG processing,
and even more so in decompression postprocessing. The decompression library
provides multiple implementations that cover most of the useful tradeoffs,
ranging from very-high-quality down to fast-preview operation. On the
compression side we have generally not provided low-quality choices, since
compression is normally less time-critical. It should be understood that the
low-quality modes may not meet the JPEG standard's accuracy requirements,
nonetheless, they are useful for viewers.

A word about functions * not* provided by the library. We handle a subset of
the 1SO JPEG standard; most baseline, extended-sequential, and progressive
JPEG processes are supported. (Our subset includes all features now in common
use.) Unsupported 1SO options include:

* Hierarchical storage

* | ossless JPEG

* DNL marker

* Nonintegral subsampling ratios

We support 8-bit to 12-bit data precision, but this is a compile-time choice
rather than arun-time choice; henceit is difficult to use different
precisionsin asingle application.

By itself, the library handles only interchange JPEG datastreams --- in
particular the widely used JFIF file format. Thelibrary can be used by
surrounding code to process interchange or abbreviated JPEG datastreams that
are embedded in more complex file formats. (For example, thislibrary is
used by the free LIBTIFF library to support JPEG compressionin TIFF.)

Outline of typical usage

The rough outline of a JFEG compression operation is:

Allocate and initialize a JPEG compression object

Specify the destination for the compressed data (eg, afile)

Set parameters for compression, including image size & colorspace
jpeg_start_compress(...);

while (scan lines remain to be written)

jpeg_write_scanlines(...);
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jpeg_finish_compress(...);
Release the JPEG compression object

A JPEG compression object holds parameters and working state for the JPEG
library. We make creation/destruction of the object separate from starting

or finishing compression of an image; the same object can be re-used for a
series of image compression operations. This makes it easy to re-use the
same parameter settings for a sequence of images. Re-use of a JPEG object
also has important implications for processing abbreviated JPEG datastreams,
as discussed later.

The image data to be compressed is supplied to jpeg_write_scanlines() from
in-memory buffers. If the application is doing file-to-file compression,
reading image data from the source file is the application's responsibility.
The library emits compressed data by calling a " data destination manager"”,
which typically will write the datainto afile; but the application can
provide its own destination manager to do something else.

Similarly, the rough outline of a JPEG decompression operationis:

Allocate and initialize a JPEG decompression object
Specify the source of the compressed data (eg, afile)
Call jpeg_read header() to obtain image info

Set parameters for decompression
jpeg_start_decompress(...);

while (scan lines remain to be read)
jpeg_read_scanlines(...);
jpeg_finish_decompress(...);

Release the JPEG decompression object

Thisis comparable to the compression outline except that reading the
datastream header is a separate step. Thisis helpful because information
about the image's size, colorspace, etc is available when the application

selects decompression parameters. For example, the application can choose an
output scaling ratio that will fit the image into the available screen size.

The decompression library obtains compressed data by calling a data source
manager, which typically will read the data from afile; but other behaviors

can be obtained with a custom source manager. Decompressed datais delivered
into in-memory buffers passed to jpeg_read scanlines().

It is possible to abort an incomplete compression or decompression operation
by calling jpeg_abort(); or, if you do not need to retain the JPEG object,
simply release it by calling jpeg_destroy().

JPEG compression and decompression objects are two separate struct types.
However, they share some common fields, and certain routines such as
jpeg_destroy() can work on either type of object.
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The JPEG library has no static variables: al state isin the compression

or decompression object. Thereforeit is possible to process multiple
compression and decompression operations concurrently, using multiple JPEG
objects.

Both compression and decompression can be done in an incremental memory-to-

memory fashion, if suitable source/destination managers are used. See the
section on "1/O suspension” for more details.

BASIC LIBRARY USAGE

Data formats

Before diving into procedural details, it is helpful to understand the
image data format that the JPEG library expects or returns.

The standard input image format is a rectangular array of pixels, with each

pixel having the same number of "component" or "sample" values (color

channels). Y ou must specify how many components there are and the colorspace

interpretation of the components. Most applications will use RGB data

(three components per pixel) or grayscale data (one component per pixel).

PLEASE NOTE THAT RGB DATA IS THREE SAMPLES PER PIXEL, GRAYSCALE ONLY ONE.
A remarkable number of people manage to missthis, only to find that their

programs don't work with grayscale JPEG files.

Thereis no provision for colormapped input. JPEG files are always full-color
or full grayscale (or sometimes another colorspace such asCMYK). You can
feed in a colormapped image by expanding it to full-color format. However
JPEG often doesn't work very well with source data that has been colormapped,
because of dithering noise. Thisis discussed in more detail in the JPEG FAQ
and the other references mentioned in the README file.

Pixels are stored by scanlines, with each scanline running from left to

right. The component values for each pixel are adjacent in the row; for
example, R,G,B,R,G,B,R,G,B,... for 24-bit RGB color. Each scanlineisan
array of data type JSAMPLE --- which istypically "unsigned char", unless
you've changed jmorecfg.h. (You can also change the RGB pixel layout, say
to B,G,R order, by modifying jmorecfg.h. But see therestrictionslisted in
that file before doing so.)

A 2-D array of pixelsisformed by making alist of pointersto the starts of
scanlines; so the scanlines need not be physically adjacent in memory. Even
if you process just one scanline at atime, you must make a one-element
pointer array to conform to this structure. Pointersto JSAMPLE rows are of
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type JISAMPROW, and the pointer to the pointer array is of type JSAMPARRAY .

The library accepts or supplies one or more complete scanlines per call.

It is not possible to process part of arow at atime. Scanlines are aways
processed top-to-bottom. Y ou can process an entire image in one call if you
haveit all in memory, but usually it's simplest to process one scanline at
atime.

For best results, source data values should have the precision specified by
BITS_ IN_JSAMPLE (normally 8 bits). For instance, if you choose to compress
datathat's only 6 bits/channel, you should left-justify each valuein a

byte before passing it to the compressor. |f you need to compress data

that has more than 8 bits/channel, compile with BITS IN_JSAMPLE =9to 12.
(See "Library compile-time options’, later.)

The data format returned by the decompressor isthe samein all details,

except that colormapped output is supported. (Again, a JPEG fileis never
colormapped. But you can ask the decompressor to perform on-the-fly color
guantization to deliver colormapped output.) If you request colormapped
output then the returned data array contains asingle JSAMPLE per pixel;
itsvalue isan index into a color map. The color map is represented as

a2-D JSAMPARRAY inwhich each row holds the values of one color component,
that is, colormap[i][j] is the value of thei'th color component for pixel

value (map index) j. Note that since the colormap indexes are stored in
JSAMPLEs, the maximum number of colorsis limited by the size of ISAMPLE
(ie, at most 256 colors for an 8-bit JPEG library).

Compression details

Here we revisit the JPEG compression outline given in the overview.

1. Allocate and initialize a JPEG compression object.

A JPEG compression object is a"struct jpeg_compress_struct”. (It also has
abunch of subsidiary structures which are allocated via malloc(), but the
application doesn't control those directly.) This struct can be just alocal
variablein the calling routine, if asingle routine is going to execute the
whole JPEG compression sequence. Otherwiseit can be static or allocated
from malloc().

Y ou will also need a structure representing a JPEG error handler. The part
of thisthat the library cares about is a"struct jpeg_error_mgr". If you

are providing your own error handler, you'll typically want to embed the
jpeg_error_mgr struct in alarger structure; thisis discussed later under
"Error handling". For now we'll assume you are just using the default error
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handler. The default error handler will print JPEG error/warning messages
on stderr, and it will call exit() if afatal error occurs.

Y ou must initialize the error handler structure, store a pointer to it into
the JPEG object's "err" field, and then call jpeg_create_compress() to
initialize the rest of the JPEG object.

Typical code for this step, if you are using the default error handler, is

struct jpeg_compress_struct cinfo;
struct jpeg_error_mgr jerr;

cinfo.err = jpeg_std_error(&jerr);
jpeg_create_compress(& cinfo);

jpeg_create_compress allocates a small amount of memory, so it could fail
if you are out of memory. In that caseit will exit viathe error handler;
that's why the error handler must beinitialized first.

2. Specify the destination for the compressed data (eg, afile).

As previously mentioned, the JPEG library delivers compressed datato a
"data destination” module. The library includes one data destination
module which knows how to write to a stdio stream. Y ou can use your own
destination module if you want to do something else, as discussed later.

If you use the standard destination module, you must open the target stdio
stream beforehand. Typical code for this step looks like:

FILE * outfile;

if ((outfile = fopen(filename, "wb")) == NULL) {
fprintf(stderr, "can't open %s\n", filename);
exit(1);

}

jpeg_stdio_dest(&cinfo, outfile);

where the last line invokes the standard destination module.

WARNING: it iscritical that the binary compressed data be delivered to the
output file unchanged. On non-Unix systems the stdio library may perform
newline trandation or otherwise corrupt binary data. To suppress this
behavior, you may need to use a"b" option to fopen (as shown above), or use
setmode() or another routine to put the stdio stream in binary mode. See
¢jpeg.c and djpeg.c for code that has been found to work on many systems.

Y ou can select the data destination after setting other parameters (step 3),
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if that's more convenient. Y ou may not change the destination between
calling jpeg_start_compress() and jpeg_finish_compress().

3. Set parameters for compression, including image size & colorspace.

Y ou must supply information about the source image by setting the following
fieldsin the JPEG object (cinfo structure):

image_width Width of image, in pixels

image_height Height of image, in pixels

input_components Number of color channels (samples per pixel)
in_color_space Color space of source image

Theimage dimensions are, hopefully, obvious. JPEG supports image dimensions
of 1to 64K pixelsin either direction. Theinput color spaceistypicaly

RGB or grayscale, and input_componentsis 3 or 1 accordingly. (See"Special
color spaces', later, for moreinfo.) Thein_color_space field must be

assigned one of the ] COLOR_SPACE enum constants, typically JCS_RGB or
JCS GRAYSCALE.

JPEG has alarge number of compression parameters that determine how the
imageis encoded. Most applications don't need or want to know about all
these parameters. Y ou can set all the parameters to reasonabl e defaults by
calling jpeg_set_defaults(); then, if there are particular values you want

to change, you can do so after that. The "Compression parameter selection”
section tells about all the parameters.

You must setin_color_space correctly before calling jpeg_set_defaults(),
because the defaults depend on the source image colorspace. However the
other three source image parameters need not be valid until you call
jpeg_start_compress(). There'sno harmin calling jpeg_set_defaults() more
than once, if that happens to be convenient.

Typical code for a24-bit RGB sourceimageis

cinfo.image width = Width; /* image width and height, in pixels*/
cinfo.image_height = Height;

cinfo.input_components = 3; /* # of color components per pixel */

cinfo.in_color_space = JCS_RGB; /* colorspace of input image */

jpeg_set_defaults(& cinfo);
[* Make optional parameter settings here */

4. jpeg_start_compress(...);

After you have established the data destination and set all the necessary
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source image info and other parameters, call jpeg_start compress() to begin
acompression cycle. Thiswill initialize internal state, allocate working
storage, and emit the first few bytes of the JPEG datastream header.

Typical code:
jpeg_start_compress(& cinfo, TRUE);

The"TRUE" parameter ensures that a complete JPEG interchange datastream
will bewritten. Thisis appropriate in most cases. If you think you might
want to use an abbreviated datastream, read the section on abbreviated
datastreams, below.

Once you have called jpeg_start_compress(), you may not alter any JPEG
parameters or other fields of the JPEG object until you have completed
the compression cycle.

5. while (scan lines remain to be written)
jpeg_write _scanlines(...);

Now write all the required image data by calling jpeg_write_scanlines()
one or more times. Y ou can pass one or more scanlinesin each call, up
to the total image height. In most applicationsit is convenient to pass
just one or afew scanlines at atime. The expected format for the passed
datais discussed under "Data formats', above.

Image data should be written in top-to-bottom scanline order. The JPEG spec
contains some weasel wording about how top and bottom are appli cation-defined
terms (a curious interpretation of the English language...) but if you want

your filesto be compatible with everyone else's, you WILL use top-to-bottom
order. If the source data must be read in bottom-to-top order, you can use

the JPEG library's virtual array mechanism to invert the data efficiently.
Examples of this can be found in the sample application cjpeg.

The library maintains a count of the number of scanlines written so far
in the next_scanline field of the JPEG object. Usually you can just use
this variable as the loop counter, so that the loop test looks like

"while (cinfo.next_scanline < cinfo.image_height)".

Code for this step depends heavily on the way that you store the source data.
example.c shows the following code for the case of afull-size 2-D source

array containing 3-byte RGB pixels:

JSAMPROW row_pointer[1]; /* pointer to asingle row */
int row_stride; /* physical row width in buffer */

row_stride = image_width * 3; /* JSAMPLES per row in image_buffer */
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while (cinfo.next_scanline < cinfo.image_height) {
row_pointer[0] = & image_buffer[cinfo.next_scanline* row_stride];
jpeg_write_scanlines(& cinfo, row_pointer, 1);

}

jpeg_write_scanlines() returns the number of scanlines actually written.
Thiswill normally be equal to the number passed in, so you can usually
ignorethereturn value. Itisdifferent in just two cases:

* |f you try to write more scanlines than the declared image height,
the additional scanlines areignored.

* |f you use a suspending data destination manager, output buffer overrun
will cause the compressor to return before accepting al the passed lines.
Thisfeature is discussed under "1/O suspension”, below. The normal
stdio destination manager will NOT cause this to happen.

In any case, the return value is the same as the change in the value of

next_scanline.

6. jpeg_finish_compress(...);

After al the image data has been written, call jpeg_finish_compress() to
complete the compression cycle. Thisstep is ESSENTIAL to ensure that the
last bufferload of datais written to the data destination.

jpeg_finish_compress() also releases working memory associated with the JPEG
object.

Typical code:

jpeg_finish_compress(& cinfo);

If using the stdio destination manager, don't forget to close the output
stdio stream (if necessary) afterwards.

If you have requested a multi-pass operating mode, such as Huffman code
optimization, jpeg_finish_compress() will perform the additional passes using
data buffered by thefirst pass. In thiscase jpeg_finish_compress() may take
quite awhile to complete. With the default compression parameters, this will
not happen.

Itisan error to call jpeg_finish_compress() before writing the necessary
total number of scanlines. If you wish to abort compression, call
jpeg_abort() as discussed below.

After completing a compression cycle, you may dispose of the JPEG object
as discussed next, or you may use it to compress another image. In that case
return to step 2, 3, or 4 as appropriate. If you do not change the

destination manager, the new datastream will be written to the same target.
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If you do not change any JPEG parameters, the new datastream will be written
with the same parameters as before. Note that you can change the input image
dimensions freely between cycles, but if you change the input colorspace, you
should call jpeg_set_defaults() to adjust for the new colorspace; and then
you'll need to repeat all of step 3.

7. Release the JPEG compression object.

When you are done with a JPEG compression object, destroy it by calling
jpeg_destroy _compress(). Thiswill free all subsidiary memory (regardless of
the previous state of the object). Or you can call jpeg_destroy(), which

works for either compression or decompression objects --- this may be more
convenient if you are sharing code between compression and decompression
cases. (Actualy, these routines are equivalent except for the declared type

of the passed pointer. To avoid gripes from ANSI C compilers, jpeg_destroy()
should be passed aj_common_ptr.)

If you allocated the jpeg_compress_struct structure from malloc(), freging
it isyour responsibility --- jpeg_destroy() won't. Ditto for the error
handler structure.

Typical code:

jpeg_destroy compress(& cinfo);

8. Aborting.

If you decide to abort a compression cycle before finishing, you can clean up
in either of two ways:

* |f you don't need the JPEG object any more, just call
jpeg_destroy_compress() or jpeg_destroy() to release memory. Thisis
legitimate at any point after calling jpeg_create_compress() --- in fact,
it's safe even if jpeg_create_compress() fails.

* |f you want to re-use the JPEG object, call jpeg_abort_compress(), or call
jpeg_abort() which works on both compression and decompression objects.
Thiswill return the object to an idle state, releasing any working memory.
jpeg_abort() is alowed at any time after successful object creation.

Note that cleaning up the data destination, if required, is your
responsibility; neither of these routines will call term_destination().
(See "Compressed data handling”, below, for more about that.)

jpeg_destroy() and jpeg_abort() are the only safe callsto make on a JPEG
object that has reported an error by calling error_exit (see "Error handling”
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for moreinfo). Theinterna state of such an object islikely to be out of
whack. Either of these two routines will return the object to a known state.

Decompression details

Here we revisit the JPEG decompression outline given in the overview.
1. Allocate and initialize a JPEG decompression object.

Thisisjust likeinitialization for compression, as discussed above,
except that the object is a"struct jpeg_decompress_struct” and you

call jpeg_create_decompress(). Error handling is exactly the same.

Typical code:

struct jpeg_decompress_struct cinfo;
struct jpeg_error_mgr jerr;

cinfo.err = jpeg_std_error(&jerr);
jpeg_create_decompress(& cinfo);

(Both here and in the 1JG code, we usually use variable name "cinfo" for
both compression and decompression objects.)

2. Specify the source of the compressed data (eg, afile).

As previously mentioned, the JPEG library reads compressed data from a "data
source" module. The library includes one data source module which knows how
to read from a stdio stream. 'Y ou can use your own source module if you want
to do something else, as discussed later.

If you use the standard source module, you must open the source stdio stream
beforehand. Typical code for this step looks like:

FILE * infile;

if ((infile = fopen(filename, "rb")) == NULL) {
fprintf(stderr, "can't open %s\n", filename);
exit(1);

}

jpeg_stdio_src(&cinfo, infile);

where the last line invokes the standard source module.

WARNING: it iscritical that the binary compressed data be read unchanged.
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On non-Unix systems the stdio library may perform newline trandation or
otherwise corrupt binary data. To suppress this behavior, you may need to use
a"b" option to fopen (as shown above), or use setmode() or another routine to
put the stdio stream in binary mode. See cjpeg.c and djpeg.c for code that

has been found to work on many systems.

Y ou may not change the data source between calling jpeg_read_header() and
jpeg_finish_decompress(). If you wish to read a series of JPEG images from
asingle source file, you should repeat the jpeg_read header() to
jpeg_finish_decompress() sequence without reinitializing either the JPEG
object or the data source modul€; this prevents buffered input data from
being discarded.

3. Call jpeg_read header() to obtain image info.

Typical code for this step isjust

jpeg_read_header(&cinfo, TRUE);

Thiswill read the source datastream header markers, up to the beginning
of the compressed data proper. On return, the image dimensions and other
info have been stored in the JPEG object. The application may wish to
consult thisinformation before selecting decompression parameters.

More complex codeis necessary if

* A suspending data source is used --- in that case jpeg_read_header()
may return before it has read all the header data. See "1/O suspension”,
below. The normal stdio source manager will NOT cause this to happen.

* Abbreviated JPEG files are to be processed --- see the section on
abbreviated datastreams. Standard applications that deal only in
interchange JPEG files need not be concerned with this case either.

It is permissible to stop at this point if you just wanted to find out the
image dimensions and other header info for a JPEG file. In that case,
call jpeg_destroy() when you are done with the JPEG object, or call
jpeg_abort() to return it to an idle state before selecting a new data
source and reading another header.

4. Set parameters for decompression.

jpeg_read header() sets appropriate default decompression parameters based on
the properties of the image (in particular, its colorspace). However, you

may well want to alter these defaults before beginning the decompression.

For example, the default is to produce full color output from a color file.

If you want colormapped output you must ask for it. Other options allow the
returned image to be scaled and allow various speed/quality tradeoffsto be
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selected. "Decompression parameter selection”, below, gives details.

If the defaults are appropriate, nothing need be done at this step.

Note that all default values are set by each call to jpeg_read header().
If you reuse a decompression object, you cannot expect your parameter
settings to be preserved across cycles, as you can for compression.

Y ou must set desired parameter values each time.

5. jpeg_start_decompress(...);

Once the parameter values are satisfactory, call jpeg_start_decompress() to
begin decompression. Thiswill initialize internal state, allocate working
memory, and prepare for returning data.

Typical codeisjust

jpeg_start_decompress(& cinfo);

If you have requested a multi-pass operating mode, such as 2-pass color
guantization, jpeg_start_decompress() will do everything needed before data
output can begin. Inthis casejpeg_start_ decompress() may take quite awhile
to complete. With a single-scan (non progressive) JPEG file and default
decompression parameters, thiswill not happen; jpeg_start_ decompress() will
return quickly.

After thiscall, the final output image dimensions, including any requested
scaling, are available in the JPEG object; so is the selected colormap, if
colormapped output has been requested. Useful fields include

output_width image width and height, as scaled

output_height

out_color_components # of color componentsin out_color_space
output_components # of color components returned per pixel
colormap the selected colormap, if any

actual_number_of _colors number of entriesin colormap

output_componentsis 1 (a colormap index) when quantizing colors; otherwise it
equals out_color_components. It isthe number of JSAMPLE values that will be
emitted per pixel in the output arrays.

Typically you will need to alocate data buffers to hold the incoming image.
Y ou will need output_width * output_components JISAMPL Es per scanlinein your
output buffer, and atotal of output_height scanlines will be returned.

Note: if you are using the JPEG library's internal memory manager to allocate
data buffers (as djpeg does), then the manager's protocol requires that you
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request large buffers *before* calling jpeg_start_decompress(). Thisisa

little tricky since the output_ XXX fields are not normally valid then. Y ou

can make them valid by calling jpeg_calc_output_dimensions() after setting the
relevant parameters (scaling, output color space, and quantization flag).

6. while (scan lines remain to be read)
jpeg_read_scanlines(...);

Now you can read the decompressed image data by calling jpeg_read scanlines()
one or more times. At each call, you pass in the maximum number of scanlines
to beread (ie, the height of your working buffer); jpeg_read scanlines()

will return up to that many lines. The return value is the number of lines
actually read. Theformat of the returned datais discussed under "Data
formats', above. Don't forget that grayscale and color JPEGs will return
different data formats!

Image data is returned in top-to-bottom scanline order. If you must write
out the image in bottom-to-top order, you can use the JPEG library's virtua
array mechanism to invert the data efficiently. Examples of this can be
found in the sample application djpeg.

The library maintains a count of the number of scanlines returned so far

in the output_scanline field of the JPEG object. Usually you can just use
this variable as the loop counter, so that the loop test looks like

"while (cinfo.output_scanline < cinfo.output_height)". (Note that the test
should NOT be against image_height, unless you never use scaling. The
image_height field is the height of the original unscaled image.)

The return value always equal s the change in the value of output_scanline.

If you don't use a suspending data source, it is safe to assume that
jpeg_read_scanlines() reads at least one scanline per call, until the
bottom of the image has been reached.

If you use a buffer larger than one scanline, it isNOT safe to assume that
jpeg_read_scanlines() fillsit. (The current implementation returns only a
few scanlines per call, no matter how large a buffer you pass.) So you must
always provide aloop that calls jpeg_read scanlines() repeatedly until the
whole image has been read.

7. jpeg_finish_decompress(...);

After al the image data has been read, call jpeg_finish_decompress() to
complete the decompression cycle. This causes working memory associated
with the JPEG aobject to be rel eased.

Typical code:
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jpeg_finish_decompress(& cinfo);

If using the stdio source manager, don't forget to close the source stdio
stream if necessary.

Itisan error to call jpeg_finish_decompress() before reading the correct
total number of scanlines. If you wish to abort decompression, call
jpeg_abort() as discussed below.

After completing a decompression cycle, you may dispose of the JPEG object as
discussed next, or you may use it to decompress another image. In that case
return to step 2 or 3 as appropriate. 1f you do not change the source

manager, the next image will be read from the same source.

8. Release the JPEG decompression object.

When you are done with a JPEG decompression object, destroy it by calling
jpeg_destroy_decompress() or jpeg_destroy(). The previous discussion of
destroying compression objects applies here too.

Typical code:

jpeg_destroy decompress(& cinfo);

9. Aborting.

Y ou can abort a decompression cycle by calling jpeg_destroy_decompress() or
jpeg_destroy() if you don't need the JPEG object any more, or
jpeg_abort_decompress() or jpeg_abort() if you want to reuse the object.

The previous discussion of aborting compression cycles applies here too.

Mechanics of usage: include files, linking, etc

Applications using the JPEG library should include the header file jpeglib.h
to obtain declarations of data types and routines. Beforeincluding
jpeglib.h, include system headers that define at least the typedefs FILE and
size t. On ANSI-conforming systems, including <stdio.h> is sufficient; on
older Unix systems, you may need <sys/types.h> to define size t.

If the application needsto refer to individual JPEG library error codes, also
include jerror.h to define those symbols.

jpeglib.h indirectly includes the files jconfig.h and jmorecfg.h. If you are

Open Source Used In imiconnect NewAdmin-R2.3.1 168



installing the JPEG header filesin a system directory, you will want to
install all four files: jpeglib.h, jerror.h, jconfig.h, jmorecfg.h.

The most convenient way to include the JPEG code into your executable program
isto prepare alibrary file ("libjpeg.a’, or a corresponding name on non-Unix
machines) and referenceit at your link step. 1f you use only half of the

library (only compression or only decompression), only that much code will be
included from the library, unless your linker is hopelessly brain-damaged.

The supplied makefiles build libjpeg.a automatically (see install.txt).

While you can build the JPEG library as ashared library if the whim strikes
you, we don't really recommend it. The trouble with shared librariesis that
at some point you'll probably try to substitute a new version of the library
without recompiling the calling applications. That generally doesn't work
because the parameter struct declarations usually change with each new
version. In other words, the library's API is*not* guaranteed binary
compatible across versions; we only try to ensure source-code compatibility.
(In hindsight, it might have been smarter to hide the parameter structs from
applications and introduce a ton of access functionsinstead. Too late now,
however.)

On some systems your application may need to set up asignal handler to ensure
that temporary files are deleted if the program isinterrupted. Thisis most

critical if you are on MS-DOS and use the jmemdos.c memory manager back end;
it will try to grab extended memory for temp files, and that space will NOT be
freed automatically. See cjpeg.c or djpeg.c for an example signal handler.

It may be worth pointing out that the core JPEG library does not actually

require the stdio library: only the default source/destination managers and

error handler need it. Y ou can use the library in a stdio-less environment

if you replace those modules and use jmemnobs.c (or another memory manager of
your own devising). More info about the minimum system library requirements
may be found in jinclude.h.

ADVANCED FEATURES

Compression parameter selection

This section describes all the optional parameters you can set for JPEG
compression, aswell asthe "helper" routines provided to assist in this

task. Proper setting of some parameters requires detailed understanding

of the JPEG standard; if you don't know what a parameter isfor, it's best

not to messwith it! See REFERENCES in the README file for pointersto
more info about JPEG.
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It'sagood ideato call jpeg_set_defaults() first, even if you plan to set

all the parameters; that way your code is more likely to work with future JPEG
libraries that have additional parameters. For the same reason, we recommend
you use a hel per routine where one is provided, in preference to twiddling
cinfo fields directly.

The helper routines are:

jpeg_set defaults (j_compress ptr cinfo)

This routine sets all JPEG parameters to reasonable defaults, using
only the input image's color space (field in_color_space, which must
aready be set in cinfo). Many applications will only need to use
this routine and perhaps jpeg_set_quality().

jpeg_set _colorspace (j_compress ptr cinfo, J COLOR_SPA CE colorspace)
Sets the JPEG file's colorspace (field jpeg_color_space) as specified,
and sets other col or-space-dependent parameters appropriately. See
"Special color spaces’, below, before using this. A large number of
parameters, including all per-component parameters, are set by this
routine; if you want to twiddle individual parameters you should call
jpeg_set_colorspace() before rather than after.

jpeg_default_colorspace (j_compress ptr cinfo)

Selects an appropriate JPEG colorspace based on cinfo->in_color_space,
and callsjpeg_set_colorspace(). Thisis actually a subroutine of
jpeg_set_defaults(). It's broken out in case you want to change

just the col orspace-dependent JPEG parameters.

jpeg_set quality (j_compress ptr cinfo, int quality, boolean force baseline)
Constructs JPEG quantization tables appropriate for the indicated
quality setting. The quality value is expressed on the 0..100 scale
recommended by 1JG (cjpeg's "-quality" switch uses this routine).

Note that the exact mapping from quality values to tables may change
in future 1JG releases as more is learned about DCT quantization.

If the force baseline parameter is TRUE, then the quantization table
entries are constrained to the range 1..255 for full JPEG baseline
compatibility. Inthe current implementation, this only makes a
difference for quality settings below 25, and it effectively prevents
very small/low quality files from being generated. The 1JG decoder

is capable of reading the non-baseline files generated at low quality
settings when force baseline is FALSE, but other decoders may not be.

jpeg_set linear_quality (j_compress ptr cinfo, int scale factor,
boolean force_baseline)

Same asjpeg_set_quality() except that the generated tables are the

sample tables given in the JPEC spec section K.1, multiplied by the

specified scale factor (which is expressed as a percentage; thus

scale_factor = 100 reproduces the spec's tables). Note that larger
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scale factors give lower quality. Thisentry point is useful for
conforming to the Adobe PostScript DCT conventions, but we do not
recommend linear scaling as a user-visible quality scale otherwise.
force_baseline again constrains the computed table entries to 1..255.

int jpeg_quality_scaling (int quality)

Converts avalue on the 1JG-recommended quality scale to alinear
scaling percentage. Note that this routine may change or go away
in future releases --- 1JG may choose to adopt a scaling method that
can't be expressed as a simple scalar multiplier, in which case the
premise of this routine collapses. Caveat user.

jpeg_default_qgtables (j_compress ptr cinfo, boolean force baseline)
Set default quantization tables with linear q_scale factor[] values
(see below).

jpeg_add quant_table (j_compress ptr cinfo, int which_tbl,
const unsigned int *basic_table,
int scale factor, boolean force baseline)
Allows an arbitrary quantization table to be created. which_tbl
indicates which table dlot tofill. basic_table pointsto an array
of 64 unsigned ints given in normal array order. These valuesare
multiplied by scale factor/100 and then clamped to the range 1..65535
(or to 1..255 if force_baseline is TRUE).
CAUTION: prior to library version 6a, jpeg_add quant_table expected
the basic table to be given in JPEG zigzag order. If you need to
write code that works with either older or newer versions of this
routine, you must check the library version number. Something like
"#if JPEG_LIB_VERSION >= 61" istheright test.

jpeg_simple progression (j_compress ptr cinfo)
Generates a default scan script for writing a progressive-JPEG file.
Thisis the recommended method of creating a progressivefile,
unless you want to make a custom scan sequence. Y ou must ensure that
the JPEG color spaceis set correctly before calling this routine.

Compression parameters (cinfo fields) include:

boolean arith_code
If TRUE, use arithmetic coding.
If FALSE, use Huffman coding.

int block_size

Set DCT block size. All N from 1 to 16 are possible.
Default is 8 (baseline format).

Larger values produce higher compression,

smaller values produce higher quality.
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An exact DCT stageis possible with 1 or 2.

With the default quality of 75 and default Luminance gtable

the DCT+Quantization stageis lossless for value 1.

Note that values other than 8 require a SmartScal e capable decoder,
introduced with 1JG JPEG 8. Setting the block_size parameter for
compression works with version 8c and later.

J DCT_METHOD dct_method
Selects the algorithm used for the DCT step. Choices are:
JDCT_ISLOW: slow but accurate integer algorithm
JDCT_IFAST: faster, less accurate integer method
JDCT_FLOAT: floating-point method
JDCT_DEFAULT: default method (normally JDCT_ISLOW)
JDCT_FASTEST: fastest method (normally JDCT_IFAST)
The FLOAT method is very dlightly more accurate than the | SLOW method,
but may give different results on different machines due to varying
roundoff behavior. The integer methods should give the same results
on all machines. On machines with sufficiently fast FP hardware, the
floating-point method may also be the fastest. The IFAST method is
considerably less accurate than the other two; its use is not
recommended if high quality isaconcern. JDCT_DEFAULT and
JDCT_FASTEST are macros configurable by each installation.

unsigned int scale_num, scale_denom

Scale the image by the fraction scale_num/scale_denom. Default is
1/1, or no scaling. Currently, the supported scaling ratios are

M/N with al N from 1 to 16, where M isthe destination DCT size,
which is 8 by default (see block_size parameter above).
(Thelibrary design allows for arbitrary scaling ratios but this

isnot likely to be implemented any time soon.)

J COLOR_SPACE jpeg_color_space

int num_components

The JPEG color space and corresponding number of components; see
"Special color spaces’, below, for moreinfo. We recommend using
jpeg_set_colorspace() if you want to change these.

J COLOR_TRANSFORM color_transform

Internal color transform identifier, writes LSE marker if nonzero

(requires decoder with inverse color transform support, introduced

with 13G JPEG 9).

Two values are currently possible: JCT_NONE and JCT_SUBTRACT_GREEN.
Set this value for lossless RGB application *before* calling
jpeg_set_colorspace(), because entropy table assignment in
jpeg_set_colorspace() depends on color_transform.

boolean optimize_coding
TRUE causes the compressor to compute optimal Huffman coding tables
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for theimage. Thisrequires an extra pass over the data and

therefore costs agood deal of space and time. The default is

FALSE, which tells the compressor to use the supplied or default
Huffman tables. In most cases optimal tables save only afew percent
of file size compared to the default tables. Note that when thisis
TRUE, you need not supply Huffman tables at all, and any you do
supply will be overwritten.

unsigned int restart_interval

int restart_in_rows

To emit restart markersin the JPEG file, set one of these nonzero.
Set restart_interval to specify the exact interval in MCU blocks.
Set restart_in_rows to specify the interval in MCU rows. (If
restart_in_rowsisnot 0, then restart_interval is set after the

image width in MCUsis computed.) Defaults are zero (no restarts).
One restart marker per MCU row is often agood choice.

NOTE: the overhead of restart markersis higher in grayscale JPEG
filesthan in color files, and MUCH higher in progressive JPEGs.

If you use restarts, you may want to use larger intervalsin those
cases.

const jpeg_scan_info * scan_info

int num_scans

By default, scan_info is NULL; this causes the compressor to write a
single-scan sequential JPEG file. If not NULL, scan_info pointsto
an array of scan definition records of length num_scans. The
compressor will then write a JPEG file having one scan for each scan
definition record. Thisisused to generate noninterleaved or
progressive JPEG files. Thelibrary checks that the scan array
defines avalid JPEG scan sequence. (jpeg_simple progression creates
asuitable scan definition array for progressive JPEG.) Thisis
discussed further under "Progressive JPEG support”.

boolean do_fancy_downsampling

If TRUE, use direct DCT scaling with DCT size > 8 for downsampling
of chroma components.

If FALSE, use only DCT size <= 8 and simple separate downsampling.
Default is TRUE.

For better image stability in multiple generation compression cycles

it is preferable that this value matches the corresponding

do_fancy upsampling value in decompression.

int smoothing_factor

If non-zero, the input image is smoothed; the value should be 1 for
minimal smoothing to 100 for maximum smoothing. Consult jcsample.c
for details of the smoothing algorithm. The default is zero.

boolean write JFIF_header
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If TRUE, a JFIF APPO marker is emitted. jpeg_set defaults() and
jpeg_set_colorspace() set this TRUE if a JFIF-legal JPEG color space
(ie, YCbCr or grayscale) is selected, otherwise FALSE.

UINT8 JFIF_major_version

UINT8 JFIF_minor_version

The version number to be written into the JFIF marker.
jpeg_set_defaults() initializes the version to 1.01 (major=minor=1).
Y ou should set it to 1.02 (major=1, minor=2) if you plan to write
any JFIF 1.02 extension markers.

UINT8 density_unit

UINT16 X_density

UINT16 Y_density

The resolution information to be written into the JFIF marker;
not used otherwise. density unit may be O for unknown,

1 for dots/inch, or 2 for dots/cm. The default valuesare 0,1,1
indicating square pixels of unknown size.

boolean write_Adobe _marker

If TRUE, an Adobe APP14 marker is emitted. jpeg_set defaults() and
jpeg_set_colorspace() set this TRUE if JPEG color space RGB, CMYK,
or YCCK isselected, otherwise FALSE. Itisgeneraly abad idea

to set both write JFIF_header and write_ Adobe _marker. In fact,

you probably shouldn't change the default settings at all --- the

default behavior ensures that the JPEG file's color space can be
recoghized by the decoder.

JQUANT_TBL * quant_tbl_ptrs§NUM_QUANT_TBLS]

Pointers to coefficient quantization tables, one per table dlot,

or NULL if no tableis defined for adlot. Usually these should

be set via one of the above helper routines; jpeg_add_quant_table()
isgeneral enough to define any quantization table. The other
routines will set up table slot 0 for luminance quality and table

slot 1 for chrominance.

int g _scale factorfNUM_QUANT _TBLSY|

Linear quantization scaling factors (percentage, initialized 100)

for use with jpeg_default_qgtables().

See rdswitch.c and cjpeg.c for an example of usage.

Note that the q_scale factor[] fields are the "linear" scales, so you
have to convert from user-defined ratings via jpeg_quality _scaling().
Here is an example code which corresponds to ¢jpeg -quality 90,70:

jpeg_set_defaults(cinfo);

/* Set luminance quality 90. */
cinfo->q_scale factor[0] = jpeg_quality_scaling(90);
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[* Set chrominance quality 70. */
cinfo->q_scale factor[1] = jpeg_quality_scaling(70);

jpeg_default_qgtables(cinfo, force_baseline);

CAUTION: You must also set 1x1 subsampling for efficient separate
color quality selection, since the default value used by library
is2x2:

cinfo->comp_info[0].v_samp_factor = 1,
cinfo->comp_info[0].h_samp_factor = 1;

JHUFF_TBL * dc_huff_tbl_ptrsfNUM_HUFF_TBLS]
JHUFF_TBL * ac_huff_tbl_ptr§NUM_HUFF_TBLS]
Pointers to Huffman coding tables, one per table slot, or NULL if
no tableis defined for aslot. Slots0 and 1 arefilled with the
JPEG sample tables by jpeg_set defaults(). If you need to allocate
more table structures, jpeg_alloc_huff_table() may be used.
Note that optimal Huffman tables can be computed for an image
by setting optimize_coding, as discussed above; there's seldom
any need to mess with providing your own Huffman tables.

The actual dimensions of the JPEG image that will be written to the file are
given by the following fields. These are computed from the input image
dimensions and the compression parameters by jpeg_start_compress(). You can
also cal jpeg_calc_jpeg _dimensions() to obtain the values that will result

from the current parameter settings. This can be useful if you are trying

to pick ascaling ratio that will get close to adesired target size.

JDIMENSION jpeg_width Actual dimensions of output image.
JDIMENSION jpeg_height

Per-component parameters are stored in the struct cinfo.comp_info[i] for
component number i. Note that components here refer to components of the
JPEG color space, *not* the source image color space. A suitably large
comp_info[] array is alocated by jpeg_set_defaults(); if you choose not

to use that routine, it's up to you to allocate the array.

int component_id

The one-byte identifier code to be recorded in the JPEG file for
this component. For the standard color spaces, we recommend you
leave the default values alone.

int h_samp_factor
intv_samp_factor
Horizontal and vertical sampling factors for the component; must
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be 1..4 according to the JPEG standard. Note that larger sampling
factors indicate a higher-resol ution component; many people find
this behavior quite unintuitive. The default values are 2,2 for
luminance components and 1,1 for chrominance components, except
for grayscale where 1,1 is used.

int quant_tbl_no
Quantization table number for component. The default valueis
0 for luminance components and 1 for chrominance components.

int dc_tbl_no
intac tbl no

DC and AC entropy coding table numbers. The default values are
0 for luminance components and 1 for chrominance components.

int component_index

Must equal the component'sindex in comp_info[]. (Beginningin
release v6, the compressor library will fill thisin automatically;
you don't have to.)

Decompression parameter selection

Decompression parameter selection is somewhat simpler than compression
parameter selection, since al of the JPEG internal parameters are

recorded in the source file and need not be supplied by the application.
(Unless you are working with abbreviated files, in which case see
"Abbreviated datastreams’, below.) Decompression parameters control
the postprocessing done on the image to deliver it in aformat suitable

for the application's use. Many of the parameters control speed/quality
tradeoffs, in which faster decompression may be obtained at the price of
apoorer-quality image. The defaults select the highest quality (slowest)
processing.

The following fields in the JPEG object are set by jpeg_read header() and
may be useful to the application in choosing decompression parameters:

JDIMENSION image width Width and height of image
JDIMENSION image_height
int num_components Number of color components
J COLOR_SPACE jpeg_color_space Colorspace of image
boolean saw_JFIF_marker TRUE if a JFIF APPO marker was seen
UINT8 JFIF_major_version Version information from JFIF marker
UINT8 JFIF_minor_version
UINT8 density_unit Resolution data from JFIF marker
UINT16 X_density
UINT16 Y_density
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boolean saw_Adobe marker TRUE if an Adobe APP14 marker was seen
UINT8 Adobe _transform Color transform code from Adobe marker

The JPEG color space, unfortunately, is something of a guess since the JPEG
standard proper does not provide away to record it. In practice most files
adhere to the JFIF or Adobe conventions, and the decoder will recognize these
correctly. See "Special color spaces’, below, for more info.

The decompression parameters that determine the basic properties of the
returned image are:

J COLOR_SPACE out_color_space

Output color space. jpeg_read header() sets an appropriate default
based on jpeg_color_space; typically it will be RGB or grayscale.

The application can change this field to request output in a different
colorspace. For example, setitto JCS_ GRAY SCALE to get grayscale
output from acolor file. (Thisisuseful for previewing: grayscale
output is faster than full color since the color components need not

be processed.) Note that not all possible color space transforms are
currently implemented; you may need to extend jdcolor.c if you want an
unusual conversion.

unsigned int scale_num, scale_denom

Scale the image by the fraction scale_num/scale_denom. Currently,
the supported scaling ratios are M/N with all M from 1 to 16, where
N isthe source DCT size, which is 8 for baseline JPEG. (The library
design alowsfor arbitrary scaling ratios but thisis not likely

to be implemented any time soon.) The values are initialized by
jpeg_read_header() with the source DCT size. For baseline JPEG
thisis 8/8. If you change only the scale_num value while leaving
the other unchanged, then this specifiesthe DCT scaled size to be
applied on the given input. For baseline JPEG thisis equivalent

to M/8 scaling, since the source DCT size for baseline JPEG is 8.
Smaller scaling ratios permit significantly faster decoding since
fewer pixels need be processed and asimpler IDCT method can be used.

boolean quantize colors
If set TRUE, colormapped output will be delivered. Default is FALSE,
meaning that full-color output will be delivered.

The next three parameters are relevant only if quantize colorsis TRUE.

int desired_number_of colors

Maximum number of colors to use in generating a library-supplied color
map (the actual number of colorsisreturned in a different field).
Default 256. Ignored when the application suppliesits own color map.
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boolean two_pass _quantize
If TRUE, an extra pass over the image is made to select a custom color

map for theimage. This usually looks alot better than the one-size-
fits-all colormap that is used otherwise. Default is TRUE. Ignored
when the application supplies its own color map.

J DITHER_MODE dither_mode
Selects color dithering method. Supported values are:
JDITHER_NONE no dithering: fast, very low quality
JDITHER_ORDERED ordered dither: moderate speed and quality
JDITHER_FS Floyd-Steinberg dither: slow, high quality
Default isJIDITHER_FS. (At present, ordered dither isimplemented
only in the single-pass, standard-colormap case. If you ask for
ordered dither when two_pass _quantize is TRUE or when you supply
an external color map, you'll get F-S dithering.)

When quantize _colorsis TRUE, the target color map is described by the next
two fields. colormapissetto NULL by jpeg read header(). The application
can supply a color map by setting colormap non-NULL and setting
actual_number_of _colorsto the map size. Otherwise, jpeg_start_decompress()
selects a suitable color map and sets these two fields itself.

[Implementation restriction: at present, an externally supplied colormap is
only accepted for 3-component output color spaces.]

JSAMPARRAY colormap
The color map, represented as a 2-D pixel array of out_color_components
rows and actual_number_of _colors columns. Ignored if not quantizing.
CAUTION: if the JPEG library createsits own colormap, the storage
pointed to by thisfield is released by jpeg_finish_decompress().
Copy the colormap somewhere elsefirgt, if you want to saveit.

int actual_number_of colors
The number of colorsin the color map.

Additional decompression parameters that the application may set include:

J DCT_METHOD dct_method
Selects the algorithm used for the DCT step. Choices are the same

as described above for compression.

boolean do_fancy_upsampling
If TRUE, use direct DCT scaling with DCT size > 8 for upsampling
of chroma components.
If FALSE, use only DCT size <= 8 and simple separate upsampling.
Default is TRUE.
For better image stability in multiple generation compression cycles
itis preferable that this value matches the corresponding
do_fancy_downsampling value in compression.
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boolean do_block_smoothing

If TRUE, interblock smoothing is applied in early stages of decoding
progressive JPEG files; if FALSE, not. Defaultis TRUE. Early
progression stages ook "fuzzy" with smoothing, "blocky" without.
In any case, block smoothing ceases to be applied after the first few
AC coefficients are known to full accuracy, so it isrelevant only
when using buffered-image mode for progressive images.

boolean enable 1pass quant

boolean enable_external_quant

boolean enable 2pass quant

These are significant only in buffered-image mode, which is
described in its own section below.

The output image dimensions are given by the following fields. These are
computed from the source image dimensions and the decompression parameters
by jpeg_start_decompress(). You can also cal jpeg_calc_output_dimensions()
to obtain the values that will result from the current parameter settings.

This can be useful if you are trying to pick a scaling ratio that will get

closeto adesired target size. It'salso important if you are using the

JPEG library's memory manager to allocate output buffer space, because you
are supposed to request such buffers *before* jpeg_start_decompress().

JDIMENSION output_width Actua dimensions of output image.
JDIMENSION output_height

int out_color_components Number of color componentsin out_color_space.
int output_components Number of color components returned.

int rec_outbuf _height Recommended height of scanline buffer.

When quantizing colors, output_componentsis 1, indicating a single color map
index per pixel. Otherwiseit equals out_color_components. The output arrays
are required to be output_width * output_components JSAMPLEs wide.

rec_outbuf height is the recommended minimum height (in scanlines) of the
buffer passed to jpeg_read scanlines(). If the buffer is smaller, the

library will still work, but time will be wasted due to unnecessary data
copying. In high-quality modes, rec_outbuf_height is always 1, but some
faster, lower-quality modes set it to larger values (typically 2 to 4).

If you are going to ask for a high-speed processing mode, you may as well
go to the trouble of honoring rec_outbuf _height so asto avoid data copying.
(An output buffer larger than rec_outbuf _height linesis OK, but won't
provide any material speed improvement over that height.)

Special color spaces
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The JPEG standard itself is"color blind" and doesn't specify any particular

color space. It iscustomary to convert color data to aluminance/chrominance

color space before compressing, since this permits greater compression. The

existing JPEG file interchange format standards specify Y CbCr or GRAY SCALE

data (JFIF version 1), GRAY SCALE, RGB, YCbCr, CMYK, or YCCK (Adobe), or BG_RGB
or BG_YCC (big gamut color spaces, JFIF version 2). For specia applications

such as multispectral images, other color spaces can be used,

but it must be understood that such files will be unportable.

The JPEG library can handle the most common colorspace conversions (namely

RGB <=> Y CbCr and CMYK <=> YCCK). It can also deal with data of an unknown
color space, passing it through without conversion. If you deal extensively

with an unusual color space, you can easily extend the library to understand
additional color spaces and perform appropriate conversions.

For compression, the source data's color spaceis specified by field
in_color_space. Thisistransformed to the JPEG file's color space given

by jpeg_color_space. jpeg_set defaults() chooses a reasonable JPEG color
space depending onin_color_space, but you can override this by calling
jpeg_set _colorspace(). Of course you must select a supported transformation.
jecolor.c currently supports the following transformations:

RGB => YChCr

RGB => GRAYSCALE

RGB =>BG_YCC

Y CbCr => GRAYSCALE

YChCr=>BG_YCC

CMYK =>YCCK

plus the null transforms: GRAY SCALE => GRAY SCALE, RGB => RGB,
BG_RGB =>BG_RGB, YCbCr => YChCr, BG_YCC=>BG_YCC,CMYK => CMYK,
YCCK =>YCCK, and UNKNOWN => UNKNOWN.

Thefileinterchange format standards (JFIF and Adobe) specify APPn markers
that indicate the color space of the JPEG file. It isimportant to ensure

that these are written correctly, or omitted if the JPEG fil€'s color space

is not one of the ones supported by the interchange standards.
jpeg_set_colorspace() will set the compression parameters to include or omit
the APPn markers properly, so long asit is told the truth about the JPEG

color space. For example, if you are writing some random 3-component color
space without conversion, don't try to fake out the library by setting
in_color_space and jpeg_color_space to JCS Y CbCr; use JCS UNKNOWN.
Y ou may want to write an APPn marker of your own devising to identify

the colorspace --- see " Special markers', below.

When told that the color spaceis UNKNOWN, the library will default to using
luminance-quality compression parameters for all color components. Y ou may
well want to change these parameters. See the source code for
jpeg_set_colorspace(), in jcparam.c, for details.
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For decompression, the JPEG fil€e's color spaceis given in jpeg_color_space,
and thisistransformed to the output color space out_color_space.
jpeg_read header's setting of jpeg_color_space can berelied on if thefile
conforms to JFIF or Adobe conventions, but otherwise it is no better than a
guess. If you know the JPEG file's color space for certain, you can override
jpeg_read header's guess by setting jpeg_color_space. jpeg_read header also
selects a default output color space based on (its guess of) jpeg_color_space;
set out_color_space to override this. Again, you must select a supported
transformation. jdcolor.c currently supports

YCbCr => RGB

Y CbCr => GRAYSCALE

BG_YCC=>RGB

BG_YCC=>GRAYSCALE

RGB => GRAYSCALE

GRAYSCALE => RGB

YCCK =>CMYK
aswell asthe null transforms. (Since GRAY SCALE=>RGB is provided, an
application can force grayscale JPEGs to look like color JPEGsif it only
wants to handle one case.)

The two-pass color quantizer, jquant2.c, is specialized to handle RGB data
(it weights distances appropriately for RGB colors). You'll need to modify
the code if you want to use it for non-RGB output color spaces. Note that
jquant2.c is used to map to an application-supplied colormap as well as for
the normal two-pass colormap selection process.

CAUTION: it appears that Adobe Photoshop writes inverted datain CMYK JPEG
files: O represents 100% ink coverage, rather than 0% ink as you'd expect.

Thisis arguably abug in Photoshop, but if you need to work with Photoshop
CMYK files, you will haveto deal with it in your application. We cannot

"fix" thisin the library by inverting the data during the CMY K<=>Y CCK
transform, because that would break other applications, notably Ghostscript.
Photoshop versions prior to 3.0 write EPS files containing JPEG-encoded CMY K
datain the sameinverted-Y CCK representation used in bare JPEG files, but

the surrounding PostScript code performs an inversion using the PS image
operator. | am told that Photoshop 3.0 will write uninverted YCCK in

EPS/JPEG files, and will omit the PS-level inversion. (But the data

polarity used in bare JPEG files will not changein 3.0.) In either case,

the JPEG library must not invert the data itself, or else Ghostscript would

read these EPS filesincorrectly.

Error handling

When the default error handler is used, any error detected inside the JPEG
routines will cause a message to be printed on stderr, followed by exit().
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Y ou can supply your own error handling routines to override this behavior
and to control the treatment of nonfatal warnings and trace/debug messages.
Thefile example.c illustrates the most common case, which isto have the
application regain control after an error rather than exiting.

The JPEG library never writes any message directly; it always goes through

the error handling routines. Three classes of messages are recognized:

* Fatal errors: the library cannot continue.

* Warnings: the library can continue, but the dataiis corrupt, and a
damaged output image is likely to result.

* Trace/informational messages. These come with atrace level indicating
the importance of the message; you can control the verbosity of the
program by adjusting the maximum trace level that will be displayed.

You may, if you wish, simply replace the entire JPEG error handling module
(jerror.c) with your own code. However, you can avoid code duplication by
only replacing some of the routines depending on the behavior you need.
Thisisaccomplished by calling jpeg_std_error() as usual, but then overriding
some of the method pointersin the jpeg_error_mgr struct, asillustrated by
example.c.

All of the error handling routines will receive a pointer to the JPEG object
(aj_common_ptr which pointsto either ajpeg_compress struct or a
jpeg_decompress_struct; if you need to tell which, test theis_decompressor
field). Thisstruct includes a pointer to the error manager struct in its

"err" field. Frequently, custom error handler routines will need to access
additional datawhich is not known to the JPEG library or the standard error
handler. The most convenient way to do thisisto embed either the JPEG
object or the jpeg_error_mgr struct in alarger structure that contains
additional fields; then casting the passed pointer provides access to the
additional fields. Again, see example.c for one way to doit. (Beginning
with 1JG version 6b, thereis also avoid pointer "client_data' in each

JPEG object, which the application can also use to find related data.

The library does not touch client_data at all.)

Theindividual methods that you might wish to override are:

error_exit (j_common_ptr cinfo)

Receives control for afatal error. Information sufficient to
generate the error message has been stored in cinfo->err; call
output_message to display it. Control must NOT return to the caller;
generally thisroutine will exit() or longjmp() somewhere.

Typicaly you would override this routine to get rid of the exit()
default behavior. Note that if you continue processing, you should
clean up the JPEG object with jpeg_abort() or jpeg_destroy().

output_message (j_common_ptr cinfo)
Actual output of any JPEG message. Override this to send messages
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somewhere other than stderr. Note that this method does not know
how to generate a message, only where to send it.

format_message (j_common_ptr cinfo, char * buffer)

Constructs a readable error message string based on the error info

stored in cinfo->err. This method is called by output_message. Few
applications should need to override this method. One possible

reason for doing so is to implement dynamic switching of error message
language.

emit_message (j_common_ptr cinfo, int msg_level)

Decide whether or not to emit awarning or trace message; if so,
calls output_message. The main reason for overriding this method
would be to abort on warnings. msg_level is-1 for warnings,

0 and up for trace messages.

Only error_exit() and emit_message() are called from the rest of the JPEG
library; the other two are internal to the error handler.

The actual message texts are stored in an array of strings which is pointed to
by the field err->jpeg_message table. The messages are numbered from 0 to
err->last_jpeg_message, and it is these code numbers that are used in the
JPEG library code. You could replace the message texts (for instance, with
messages in French or German) by changing the message table pointer. See
jerror.h for the default texts. CAUTION: thistable will almost certainly
change or grow from one library version to the next.

It may be useful for an application to add its own message texts that are

handled by the same mechanism. The error handler supports a second "add-on"
message table for this purpose. To define an addon table, set the pointer
err->addon_message table and the message numbers err->first_addon_message and
err->last_addon_message. If you number the addon messages beginning at 1000

or so, you won't have to worry about conflicts with the library's built-in

messages. See the sample applications cjpeg/djpeg for an example of using

addon messages (the addon messages are defined in cderror.h).

Actual invocation of the error handler is done via macros defined in jerror.h:
ERREXITn(...) for fatal errors

WARNMSN(...) for corrupt-data warnings

TRACEMSN(...) for trace and informational messages.
These macros store the message code and any additional parameters into the
error handler struct, then invoke the error_exit() or emit_message() method.
The variants of each macro are for varying numbers of additional parameters.
The additional parameters are inserted into the generated message using
standard printf() format codes.

Seejerror.h and jerror.c for further details.
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Compressed data handling (source and destination managers)

The JPEG compression library sends its compressed data to a "destination
manager" module. The default destination manager just writes the datato a
memory buffer or to a stdio stream, but you can provide your own manager to
do something else. Similarly, the decompression library calls a"source
manager" to obtain the compressed data; you can provide your own source
manager if you want the data to come from somewhere other than a memory
buffer or a stdio stream.

In both cases, compressed datais processed a bufferload at atime: the
destination or source manager provides awork buffer, and the library invokes
the manager only when the buffer isfilled or emptied. (You could definea
one-character buffer to force the manager to be invoked for each byte, but
that would be rather inefficient.) The buffer's size and location are

controlled by the manager, not by the library. For example, the memory
source manager just makes the buffer pointer and length point to the original
datain memory. In this case the buffer-reload procedure will be invoked
only if the decompressor ran off the end of the datastream, which would
indicate an erroneous datastream.

The work buffer is defined as an array of datatype JOCTET, which is generally
"char" or "unsigned char". On amachine where char is not exactly 8 bits
wide, you must define JOCTET as awider data type and then modify the data
source and destination modules to transcribe the work arrays into 8-bit units
on external storage.

A data destination manager struct contains a pointer and count defining the
next byte to write in the work buffer and the remaining free space:

JOCTET * next_output_byte; /* => next byteto write in buffer */
size tfree in_buffer;  /* # of byte spacesremaining in buffer */

The library increments the pointer and decrements the count until the buffer
isfilled. The manager's empty_output_buffer method must reset the pointer
and count. The manager is expected to remember the buffer's starting address
and total sizein private fields not visible to the library.

A data destination manager provides three methods:

init_destination (j_compress ptr cinfo)

Initialize destination. Thisis called by jpeg_start_compress()
before any datais actually written. It must initialize
next_output_byte and free_in_buffer. free in_buffer must be
initialized to a positive value.
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empty_output_buffer (j_compress ptr cinfo)

Thisis called whenever the buffer hasfilled (free_in_buffer

reaches zero). Intypical applications, it should write out the

*entire* buffer (use the saved start address and buffer length;

ignore the current state of next_output_byte and free_in_buffer).

Then reset the pointer & count to the start of the buffer, and

return TRUE indicating that the buffer has been dumped.
free_in_buffer must be set to a positive value when TRUE is

returned. A FALSE return should only be used when 1/O suspension is
desired (this operating mode is discussed in the next section).

term_destination (j_compress_ptr cinfo)

Terminate destination --- called by jpeg_finish_compress() after all
data has been written. In most applications, this must flush any
dataremaining in the buffer. Use either next_output_byte or
free_in_buffer to determine how much dataisin the buffer.

term_destination() isNOT called by jpeg_abort() or jpeg_destroy(). If you
want the destination manager to be cleaned up during an abort, you must do it
yourself.

You will also need code to create ajpeg_destination_mgr struct, fill in its
method pointers, and insert a pointer to the struct into the "dest" field of

the JPEG compression object. This can be donein-linein your setup code if
you like, but it's probably cleaner to provide a separate routine similar to

the jpeg_stdio_dest() or jpeg_mem_dest() routines of the supplied destination
managers.

Decompression source managers follow a parallel design, but with some
additional frammishes. The source manager struct contains a pointer and count
defining the next byte to read from the work buffer and the number of bytes
remaining:

const JOCTET * next_input_byte; /* => next byte to read from buffer */
size t bytes in_buffer; I* # of bytesremaining in buffer */

The library increments the pointer and decrements the count until the buffer
isemptied. The manager'sfill_input_buffer method must reset the pointer and
count. In most applications, the manager must remember the buffer's starting
address and total sizein private fields not visible to the library.

A data source manager provides five methods:

init_source (j_decompress_ptr cinfo)

Initialize source. Thisis called by jpeg_read_header() before any
dataisactually read. Unlikeinit_destination(), it may leave
bytes in_buffer set to 0 (in which case afill_input_buffer() call
will occur immediately).
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fill_input_buffer (j_decompress ptr cinfo)

Thisiscalled whenever bytes in_buffer has reached zero and more
dataiswanted. Intypical applications, it should read fresh data

into the buffer (ignoring the current state of next_input_byte and
bytes in_buffer), reset the pointer & count to the start of the

buffer, and return TRUE indicating that the buffer has been reloaded.
It is not necessary to fill the buffer entirely, only to obtain at

least one more byte. bytes in_buffer MUST be set to a positive value
if TRUE isreturned. A FALSE return should only be used when I/O
suspension is desired (this mode is discussed in the next section).

skip_input_data (j_decompress _ptr cinfo, long num_bytes)

Skip num_bytes worth of data. The buffer pointer and count should
be advanced over num_bytes input bytes, refilling the buffer as
needed. Thisisused to skip over apotentially large amount of
uninteresting data (such as an APPn marker). In some applications
it may be possible to optimize away the reading of the skipped data,
but it's not clear that being smart is worth much trouble; large

skips are uncommon. bytes in_buffer may be zero on return.

A zero or negative skip count should be treated as a no-op.

resync_to restart (j_decompress ptr cinfo, int desired)
Thisroutineis called only when the decompressor has failed to find
arestart (RSTn) marker where oneis expected. Itsmissionisto

find a suitable point for resuming decompression. For most
applications, we recommend that you just use the default resync
procedure, jpeg_resync _to_restart(). However, if you are able to back
up in the input data stream, or if you have a-priori knowledge about
the likely location of restart markers, you may be able to do better.
Read theread restart_marker() and jpeg_resync_to_restart() routines
in jdmarker.c if you think you'd like to implement your own resync
procedure.

term_source (j_decompress_ptr cinfo)
Terminate source --- called by jpeg_finish_decompress() after all
data has been read. Often ano-op.

For both fill_input_buffer() and skip_input_data(), there is no such thing

as an EOF return. If the end of the file has been reached, the routine has
achoice of exiting via ERREXIT() or inserting fake data into the buffer.

In most cases, generating awarning message and inserting a fake EOl marker
is the best course of action --- thiswill allow the decompressor to output
however much of theimage isthere. In pathological cases, the decompressor
may swallow the EOI and again demand data ... just keep feeding it fake EQls.
jdatasrc.c illustrates the recommended error recovery behavior.

term_source() is NOT called by jpeg_abort() or jpeg_destroy(). If you want
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the source manager to be cleaned up during an abort, you must do it yourself.

You will also need code to create ajpeg_source_mgr struct, fill in its method
pointers, and insert a pointer to the struct into the "src” field of the JPEG
decompression object. This can be donein-linein your setup code if you
like, but it's probably cleaner to provide a separate routine similar to the
jpeg_stdio_src() or jpeg_mem_src() routines of the supplied source managers.

For more information, consult the memory and stdio source and destination
managers in jdatasrc.c and jdatadst.c.

1/0 suspension

Some applications need to use the JPEG library as an incremental memory-to-
memory filter: when the compressed data buffer isfilled or emptied, they want
control to return to the outer loop, rather than expecting that the buffer can

be emptied or reloaded within the data source/destination manager subroutine.
The library supports this need by providing an "1/O suspension” mode, which we
describein this section.

The /O suspension mode is not a panacea: nothing is guaranteed about the
maximum amount of time spent in any one call to the library, so it will not
eliminate response-time problems in single-threaded applications. If you

need guaranteed response time, we suggest you "bite the bullet" and implement
area multi-tasking capability.

To use I/O suspension, cooperation is needed between the calling application
and the data source or destination manager; you will always need a custom
source/destination manager. (Please read the previous section if you haven't
already.) The basic ideaisthat the empty_output_buffer() or
fill_input_buffer() routine is ano-op, merely returning FAL SE to indicate
that it has done nothing. Upon seeing this, the JPEG library suspends
operation and returnsto its caller. The surrounding applicationis
responsible for emptying or refilling the work buffer before calling the
JPEG library again.

Compression suspension:;

For compression suspension, use an empty_output_buffer() routine that returns
FALSE; typically it will not do anything else. Thiswill causethe

compressor to return to the caller of jpeg_write_scanlines(), with the return
value indicating that not all the supplied scanlines have been accepted.

The application must make more room in the output buffer, adjust the output
buffer pointer/count appropriately, and then call jpeg_write_scanlines()

again, pointing to the first unconsumed scanline.
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When forced to suspend, the compressor will backtrack to a convenient stopping
point (usualy the start of the current MCU); it will regenerate some output
datawhen restarted. Therefore, although empty _output_buffer() is only

called when the buffer isfilled, you should NOT write out the entire buffer

after asuspension. Write only the data up to the current position of
next_output_byte/free in_buffer. The data beyond that point will be
regenerated after resumption.

Because of the backtracking behavior, a good-size output buffer is essential
for efficiency; you don't want the compressor to suspend often. (In fact, an
overly small buffer could lead to infinite looping, if asingle MCU required
more data than would fit in the buffer.) We recommend a buffer of at least
severa Kbytes. You may want to insert explicit code to ensure that you don't
call jpeg_write_scanlines() unlessthere is a reasonable amount of spacein
the output buffer; in other words, flush the buffer before trying to compress
more data.

The compressor does not alow suspension whileit is trying to write JPEG

markers at the beginning and end of the file. This means that:

* At the beginning of a compression operation, there must be enough free
space in the output buffer to hold the header markers (typically 600 or
so bytes). The recommended buffer size is bigger than this anyway, so
thisis not aproblem aslong as you start with an empty buffer. However,
this restriction might catch you if you insert large special markers, such
as a JFIF thumbnail image, without flushing the buffer afterwards.

* When you call jpeg_finish_compress(), there must be enough space in the
output buffer to emit any buffered data and the final EOl marker. Inthe
current implementation, half a dozen bytes should suffice for this, but
for safety's sake we recommend ensuring that at least 100 bytes are free
before calling jpeg_finish_compress().

A more significant restriction is that jpeg_finish_compress() cannot suspend.
This means you cannot use suspension with multi-pass operating modes, namely
Huffman code optimization and multiple-scan output. Those modes write the
whole file during jpeg_finish_compress(), which will certainly result in

buffer overrun. (Note that this restriction applies only to compression,

not decompression. The decompressor supports input suspension in all of its
operating modes.)

Decompression suspension:

For decompression suspension, use afill_input_buffer() routine that simply
returns FAL SE (except perhaps during error recovery, as discussed below).
Thiswill cause the decompressor to return to its caller with an indication
that suspension has occurred. This can happen at four places:

* jpeg_read_header(): will return JPEG_SUSPENDED.

* jpeg_start_decompress(): will return FALSE, rather than its usual TRUE.
* jpeg_read_scanlines(): will return the number of scanlines already
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completed (possibly 0).

* jpeg_finish_decompress(): will return FAL SE, rather than its usual TRUE.
The surrounding application must recognize these cases, load more datainto
the input buffer, and repeat the call. In the case of jpeg_read scanlines(),
increment the passed pointers past any scanlines successfully read.

Just as with compression, the decompressor will typically backtrack to a
convenient restart point before suspending. When fill_input_buffer() is
called, next_input_byte/bytes in_buffer point to the current restart point,
which is where the decompressor will backtrack to if FALSE is returned.
The data beyond that position must NOT be discarded if you suspend; it needs
to be re-read upon resumption. In most implementations, you'll need to shift
this data down to the start of your work buffer and then load more data after
it. Again, thisbehavior means that a several-Kbyte work buffer is essential
for decent performance; furthermore, you should load a reasonable amount of
new data before resuming decompression. (If you loaded, say, only one new
byte each time around, you could waste a LOT of cycles.)

The skip_input_data() source manager routine requires special carein a
suspension scenario. Thisroutineis NOT granted the ability to suspend the
decompressor; it can decrement bytes in_buffer to zero, but no more. If the
requested skip distance exceeds the amount of data currently in the input
buffer, then skip_input_data() must set bytes in_buffer to zero and record the
additional skip distance somewhere else. The decompressor will immediately
cal fill_input_buffer(), which should return FALSE, which will cause a
suspension return. The surrounding application must then arrange to discard
the recorded number of bytes before it resumes loading the input buffer.

(Yes, thisdesign israther baroque, but it avoids complexity in the far more
common case where a non-suspending source manager is used.)

If the input data has been exhausted, we recommend that you emit awarning
and insert dummy EOI markers just as a non-suspending data source manager
would do. This can be handled either in the surrounding application logic or
within fill_input_buffer(); the latter is probably more efficient. If
fill_input_buffer() knows that no more datais available, it can set the
pointer/count to point to adummy EOI marker and then return TRUE just as
though it had read more data in a non-suspending situation.

The decompressor does not attempt to suspend within standard JPEG markers,
instead it will backtrack to the start of the marker and reprocess the whole
marker next time. Hence the input buffer must be large enough to hold the
longest standard marker in thefile. Standard JPEG markers should normally
not exceed afew hundred bytes each (DHT tables are typically the longest).
We recommend at least a 2K buffer for performance reasons, which is much
larger than any correct marker islikely to be. For robustness against

damaged marker length counts, you may wish to insert atest in your
application for the case that the input buffer is completely full and yet

the decoder has suspended without consuming any data --- otherwise, if this
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situation did occur, it would lead to an endlessloop. (The library can't
provide this test since it has no idea whether "the buffer isfull”, or
even whether there is a fixed-size input buffer.)

Theinput buffer would need to be 64K to allow for arbitrary COM or APPn
markers, but these are handled specially: they are either saved into allocated
memory, or skipped over by calling skip_input_data(). In the former case,
suspension is handled correctly, and in the latter case, the problem of

buffer overrun is placed on skip_input_data's shoulders, as explained above.
Note that if you provide your own marker handling routine for large markers,
you should consider how to deal with buffer overflow.

Multiple-buffer management:

In some applications it is desirable to store the compressed datain alinked
list of buffer areas, so asto avoid data copying. This can be handled by
having empty_output_buffer() or fill_input_buffer() set the pointer and count
to reference the next available buffer; FALSE isreturned only if no more
buffers are available. Although seemingly straightforward, thereisa

pitfall in this approach: the backtrack that occurs when FALSE isreturned
could back up into an earlier buffer. For example, when fill_input_buffer()
is called, the current pointer & count indicate the backtrack restart point.
Sincefill_input_buffer() will set the pointer and count to refer to a new
buffer, the restart position must be saved somewhere else. Suppose a second
cal tofill_input_buffer() occursin the samelibrary call, and no

additional input datais available, so fill_input_buffer must return FALSE.

If the JPEG library has not moved the pointer/count forward in the current
buffer, then *the correct restart point is the saved position in the prior
buffer*. Prior buffers may be discarded only after the library establishes
arestart point within alater buffer. Similar remarks apply for output into
achain of buffers.

Thelibrary will never attempt to backtrack over askip _input_data() call,
so any skipped data can be permanently discarded. Y ou still have to deal
with the case of skipping not-yet-received data, however.

It's much simpler to use only a single buffer; when fill_input_buffer() is
called, move any unconsumed data (beyond the current pointer/count) down to
the beginning of this buffer and then load new data into the remaining buffer
space. This approach requires alittle more data copying but is far easier

to get right.

Progressive JPEG support

Progressive JPEG rearranges the stored data into a series of scans of
increasing quality. In situations where a JPEG fileis transmitted across a
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slow communications link, a decoder can generate alow-quality image very
quickly from the first scan, then gradually improve the displayed quality as
more scans are received. The final image after all scans are complete is
identical to that of aregular (sequential) JPEG file of the same quality
setting. Progressive JPEG files are often dightly smaller than equivalent
sequential JPEG files, but the possibility of incremental display isthe main
reason for using progressive JPEG.

The 1JG encoder library generates progressive JPEG files when given a
suitable "scan script” defining how to divide the datainto scans.

Creation of progressive JPEG filesis otherwise transparent to the encoder.
Progressive JPEG files can also be read transparently by the decoder library.
If the decoding application simply uses the library as defined above, it

will receive afinal decoded image without any indication that the file was
progressive. Of course, this approach does not allow incremental display.
To perform incremental display, an application needs to use the decoder
library's "buffered-image" mode, in which it receives a decoded image
multiple times.

Each displayed scan requires about as much work to decode as a full JIPEG
image of the same size, so the decoder must be fairly fast in relation to the
data transmission rate in order to make incremental display useful. However,
it is possible to skip displaying the image and simply add the incoming bits
to the decoder's coefficient buffer. Thisisfast because only Huffman
decoding need be done, not IDCT, upsampling, colorspace conversion, etc.
The 1JG decoder library allows the application to switch dynamically between
displaying the image and simply absorbing the incoming bits. A properly
coded application can automatically adapt the number of display passesto
suit the time available asthe image is received. Also, afina

higher-quality display cycle can be performed from the buffered data after
the end of thefileis reached.

Progressive compression:

To create a progressive JPEG file (or a multiple-scan sequential JPEG file),
set the scan_info cinfo field to point to an array of scan descriptors, and
perform compression asusual. Instead of constructing your own scan list,
you can call the jpeg_simple_progression() helper routine to create a
recommended progression sequence; this method should be used by all
applications that don't want to get involved in the nitty-gritty of

progressive scan sequence design. (If you want to provide user control of
scan sequences, you may wish to borrow the scan script reading code found
in rdswitch.c, so that you can read scan script files just like cjpeg's.)

When scan_infoisnot NULL, the compression library will store DCT'd data
into a buffer array asjpeg_write_scanlines() is called, and will emit all

the requested scans during jpeg_finish_compress(). Thisimpliesthat
multiple-scan output cannot be created with a suspending data destination
manager, since jpeg_finish_compress() does not support suspension. We
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should also note that the compressor currently forces Huffman optimization
mode when creating a progressive JPEG file, because the default Huffman
tables are unsuitable for progressive files.

Progressive decompression:

When buffered-image mode is not used, the decoder library will read all of
amulti-scan file during jpeg_start_decompress(), so that it can provide a
final decoded image. (Here "multi-scan" means either progressive or
multi-scan sequential.) This makes multi-scan files transparent to the
decoding application. However, existing applications that used suspending
input with version 5 of the 1JG library will need to be modified to check
for a suspension return from jpeg_start_decompress().

To perform incremental display, an application must use the library's
buffered-image mode. Thisis described in the next section.

Buffered-image mode

In buffered-image mode, the library stores the partially decoded imagein a
coefficient buffer, from which it can be read out as many times as desired.
Thismode istypically used for incremental display of progressive JPEG files,
but it can be used with any JPEG file. Each scan of aprogressive JPEG file
adds more data (more detail) to the buffered image. The application can
display in lockstep with the source file (one display pass per input scan),

or it can alow input processing to outrun display processing. By making
input and display processing run independently, it is possible for the
application to adapt progressive display to awide range of data transmission
rates.

The basic control flow for buffered-image decoding is

jpeg_create_decompress()
set data source

jpeg_read_header()
set overall decompression parameters
cinfo.buffered_image = TRUE; /* select buffered-image mode */
jpeg_start_decompress()
for (each output pass) {
adjust output decompression parametersif required
jpeg_start_output() /* start anew output pass */
for (all scanlinesinimage) {
jpeg_read_scanlines()
display scanlines
}
jpeg_finish_output() /* terminate output pass */
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}
jpeg_finish_decompress()
jpeg_destroy decompress()

This differs from ordinary unbuffered decoding in that there is an additional
level of looping. The application can choose how many output passes to make
and how to display each pass.

The simplest approach to displaying progressive imagesis to do one display
pass for each scan appearing in the input file. In this case the outer loop
condition istypically

while (! jpeg_input_complete(& cinfo))

and the start-output call should read

jpeg_start_output(& cinfo, cinfo.input_scan_number);

The second parameter to jpeg_start_output() indicates which scan of the input
file isto be displayed; the scans are numbered starting at 1 for this

purpose. (You can use aloop counter starting at 1 if you like, but using

the library's input scan counter is easier.) The library automatically reads
data as necessary to complete each requested scan, and jpeg_finish_output()
advances to the next scan or end-of-image marker (hence input_scan_number
will beincremented by the time control arrives back at jpeg_start_output()).
With this technique, datais read from the input file only as needed, and

input and output processing run in lockstep.

After reading the final scan and reaching the end of the input file, the
buffered image remains available; it can be read additional times by
repeating the jpeg_start_output()/jpeg_read scanlines()/jpeg_finish_output()
sequence. For example, a useful technique isto use fast one-pass color
guantization for display passes made while the image is arriving, followed by
afinal display pass using two-pass quantization for highest quality. This

is done by changing the library parameters before the final output pass.
Changing parameters between passesis discussed in detail below.

In general the last scan of a progressive file cannot be recognized as such
until after it isread, so a post-input display passis the best approach if
you want special processing in the final pass.

When done with the image, be sure to call jpeg_finish_decompress() to release
the buffered image (or just use jpeg_destroy _decompress()).

If input data arrives faster than it can be displayed, the application can

cause the library to decode input data in advance of what's needed to produce

output. Thisisdone by calling the routine jpeg_consume_input().

Thereturn value is one of the following:

JPEG_REACHED_SOS: reached an SOS marker (the start of a new scan)
JPEG_REACHED EOQI: reached the EOl marker (end of image)
JPEG_ROW_COMPLETED: completed reading one MCU row of compressed data
JPEG_SCAN_COMPLETED: completed reading last MCU row of current scan
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JPEG_SUSPENDED:  suspended before completing any of the above
(JPEG_SUSPENDED can occur only if asuspending data source isused.) This
routine can be called at any time after initializing the JPEG object. It

reads some additional data and returns when one of the indicated significant
events occurs. (If called after the EOI marker isreached, it will

immediately return JPEG_REACHED_EOI without attempting to read more data.)

The library's output processing will automatically call jpeg_consume_input()
whenever the output processing overtakes the input; thus, simple lockstep
display requires no direct callsto jpeg_consume_input(). But by adding
callsto jpeg_consume_input(), you can absorb data in advance of what is
being displayed. This has two benefits:
* You can limit buildup of unprocessed datain your input buffer.
* Y ou can eliminate extra display passes by paying attention to the

state of the library's input processing.

Thefirst of these benefits only requires interspersing callsto
jpeg_consume_input() with your display operations and any other processing
you may be doing. To avoid wasting cycles due to backtracking, it's best to
call jpeg_consume_input() only after a hundred or so new bytes have arrived.
Thisisdiscussed further under "1/0 suspension”, above. (Note: the JPEG
library currently is not thread-safe. Y ou must not call jpeg_consume_input()
from one thread of control if adifferent library routine is working on the
same JPEG object in another thread.)

When input arrives fast enough that more than one new scan is available
before you start a new output pass, you may as well skip the output pass
corresponding to the completed scan. This occurs for free if you pass
cinfo.input_scan_number as the target scan number to jpeg_start_output().
Theinput_scan_number field is simply the index of the scan currently being
consumed by the input processor. Y ou can ensure that thisis up-to-date by
emptying the input buffer just before calling jpeg_start_output(): call
jpeg_consume_input() repeatedly until it returns JPEG_SUSPENDED or
JPEG_REACHED_EOI.

The target scan number passed to jpeg_start_output() is saved in the
cinfo.output_scan_number field. The library's output processing calls
jpeg_consume_input() whenever the current input scan number and row within
that scan isless than or equal to the current output scan number and row.
Thus, input processing can "get ahead" of the output processing but is not
allowed to "fall behind". Y ou can achieve several different effects by
manipulating thisinterlock rule. For example, if you pass atarget scan
number greater than the current input scan number, the output processor will
wait until that scan starts to arrive before producing any output. (To avoid
an infinite loop, the target scan number is automatically reset to the last
scan humber when the end of image is reached. Thus, if you specify alarge
target scan number, the library will just absorb the entire input file and

then perform an output pass. Thisis effectively the same as what
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jpeg_start_decompress() does when you don't select buffered-image mode.)
When you pass atarget scan number equal to the current input scan number,
theimage is displayed no faster than the current input scan arrives. The
final possibility isto pass atarget scan number less than the current input
scan number; this disables the input/output interlock and causes the output
processor to simply display whatever it finds in the image buffer, without
waiting for input. (However, the library will not accept atarget scan
number less than one, so you can't avoid waiting for the first scan.)

When datais arriving faster than the output display processing can advance
through the image, jpeg_consume_input() will store data into the buffered
image beyond the point at which the output processing is reading data out
again. If theinput arrives fast enough, it may "wrap around" the buffer to

the point where the input is more than one whole scan ahead of the output.

If the output processing simply proceeds through its display pass without
paying attention to the input, the effect seen on-screen is that the lower

part of the image is one or more scans better in quality than the upper part.
Then, when the next output scan is started, you have a choice of what target
scan number to use. The recommended choice is to use the current input scan
number at that time, which implies that you've skipped the output scans
corresponding to the input scans that were completed while you processed the
previous output scan. In thisway, the decoder automatically adapts its

speed to the arriving data, by skipping output scans as necessary to keep up
with the arriving data.

When using this strategy, you'll want to be sure that you perform afinal
output pass after receiving al the data; otherwise your last display may not
be full quality across the whole screen. So the right outer loop logic is
something like this:
do{

absorb any waiting input by calling jpeg_consume_input()

final_pass = jpeg_input_complete(& cinfo);

adjust output decompression parametersif required

jpeg_start_output(& cinfo, cinfo.input_scan_number);

jpeg_finish_output()
} while (! final_pass);
rather than quitting as soon as jpeg_input_complete() returns TRUE. This
arrangement makes it simple to use higher-quality decoding parameters
for thefinal pass. But if you don't want to use specia parameters for
the final pass, theright loop logic islike this:
for ;) {
absorb any waiting input by calling jpeg_consume_input()
jpeg_start_output(& cinfo, cinfo.input_scan_number);

jpeg_finish_output()
if (jpeg_input_complete(&cinfo) & &
cinfo.input_scan_number == cinfo.output_scan_number)
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break;
}
In this case you don't need to know in advance whether an output passisto
be the last one, so it's not necessary to have reached EOF before starting
the final output pass; rather, what you want to test is whether the output
pass was performed in sync with the final input scan. Thisform of the loop
will avoid an extra output pass whenever the decoder is able (or nearly able)
to keep up with the incoming data.

When the data transmission speed is high, you might begin a display pass,

then find that much or al of the file has arrived before you can complete

the pass. (Y ou can detect this by noting the JJEG_REACHED_EOI return code
from jpeg_consume _input(), or equivalently by testing jpeg_input_complete().)
In this situation you may wish to abort the current display pass and start a

new one using the newly arrived information. To do so, just call
jpeg_finish_output() and then start a new pass with jpeg_start_output().

A variant strategy is to abort and restart display if more than one complete

scan arrives during an output pass; this can be detected by noting
JPEG_REACHED_SOS returns and/or examining cinfo.input_scan_number. This
idea should be employed with caution, however, since the display process

might never get to the bottom of the image before being aborted, resulting

in the lower part of the screen being several passes worse than the upper.

In most casesiit's probably best to abort an output pass only if the whole

file has arrived and you want to begin the final output passimmediately.

When receiving data across a communication link, we recommend always using
the current input scan number for the output target scan number; if a
higher-quality final passisto be done, it should be started (aborting any
incomplete output pass) as soon as the end of fileisreceived. However,

many other strategies are possible. For example, the application can examine
the parameters of the current input scan and decide whether to display it or

not. If the scan contains only chroma data, one might choose not to use it

as the target scan, expecting that the scan will be small and will arrive

quickly. To skip to the next scan, call jpeg_consume_input() until it

returns JJEG_REACHED_SOS or JPEG_REACHED_EOI. Or just use the next higher
number as the target scan for jpeg_start_output(); but that method doesn't

let you inspect the next scan's parameters before deciding to display it.

In buffered-image mode, jpeg_start_decompress() never performs input and
thus never suspends. An application that uses input suspension with
buffered-image mode must be prepared for suspension returns from these
routines:

* jpeg_start_output() performsinput only if you request 2-pass quantization
and the target scan isn't fully read yet. (Thisisdiscussed below.)

* jpeg_read scanlines(), as aways, returns the number of scanlines that it
was able to produce before suspending.
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* jpeg_finish_output() will read any markers following the target scan,
up to the end of the file or the SOS marker that begins another scan.
(But it reads no input if jpeg_consume_input() has already reached the
end of thefile or a SOS marker beyond the target output scan.)
* jpeg_finish_decompress() will read until the end of file, and thus can
suspend if the end hasn't already been reached (as can be tested by
calling jpeg_input_complete()).
jpeg_start_output(), jpeg_finish_output(), and jpeg_finish_decompress()
all return TRUE if they completed their tasks, FALSE if they had to suspend.
In the event of a FAL SE return, the application must load more input data
and repeat the call. Applications that use non-suspending data sources need
not check the return values of these three routines.

It is possible to change decoding parameters between output passesin the
buffered-image mode. The decoder library currently supports only very
limited changes of parameters. ONLY THE FOLLOWING parameter changes are
allowed after jpeg_start_decompress() is called:

* dct_method can be changed before each call to jpeg_start_output().

For example, one could use afast DCT method for early scans, changing
to a higher quality method for the final scan.

* dither_mode can be changed before each call to jpeg_start_output();
of course this has no impact if not using color quantization. Typically
one would use ordered dither for initial passes, then switch to
Floyd-Steinberg dither for the final pass. Caution: changing dither mode
can cause more memory to be allocated by the library. Although the amount
of memory involved is not large (a scanline or so), it may cause the
initial max_memory_to_use specification to be exceeded, which in the worst
case would result in an out-of-memory failure.

* do_block_smoothing can be changed before each call to jpeg_start_output().
This setting is relevant only when decoding a progressive JPEG image.
During the first DC-only scan, block smoothing provides avery "fuzzy" look
instead of the very "blocky" ook seen without it; which is better seems a
matter of personal taste. But block smoothing is nearly alwaysawin
during later stages, especially when decoding a successive-approximation
image: smoothing helps to hide the slight blockiness that otherwise shows
up on smooth gradients until the lowest coefficient bits are sent.

* Color quantization mode can be changed under the rules described below.

Y ou *cannot* change between full-color and quantized output (because that
would alter the required 1/0O buffer sizes), but you can change which
guantization method is used.

When generating color-quantized output, changing quantization method is a
very useful way of switching between high-speed and high-quality display.
Thelibrary alows you to change among its three quanti zation methods:
1. Single-pass quantization to a fixed color cube.

Selected by cinfo.two_pass quantize = FALSE and cinfo.colormap = NULL.
2. Single-pass quantization to an application-supplied colormap.
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Selected by setting cinfo.colormap to point to the colormap (the value of
two_pass_quantize isignored); also set cinfo.actual_number_of _colors.

3. Two-pass quanti zation to a colormap chosen specifically for the image.
Selected by cinfo.two_pass quantize = TRUE and cinfo.colormap = NULL.
(Thisisthe default setting selected by jpeg_read_header, but it is
probably NOT what you want for the first pass of progressive display!)

These methods offer successively better quality and lesser speed. However,

only the first method is available for quantizing in non-RGB color spaces.

IMPORTANT: because the different quantizer methods have very different
working-storage requirements, the library requires you to indicate which
one(s) you intend to use before you call jpeg_start_ decompress(). (If we did
not require this, the max_memory_to_use setting would be a complete fiction.)
Y ou do this by setting one or more of these three cinfo fieldsto TRUE:

enable 1pass quant Fixed color cube colormap

enable_external_quant Externally-supplied colormap

enable 2pass quant Two-pass custom colormap

All three areinitialized FALSE by jpeg_read header(). But
jpeg_start_decompress() automatically sets TRUE the one selected by the
current two_pass_quantize and colormap settings, so you only need to set the
enable flags for any other quantization methods you plan to change to later.

After setting the enable flags correctly at jpeg_start_decompress() time, you
can change to any enabled quantization method by setting two_pass_quantize
and colormap properly just before calling jpeg_start_output(). Thefollowing
special rules apply:

1. You must explicitly set cinfo.colormap to NULL when switching to 1-pass
or 2-pass mode from a different mode, or when you want the 2-pass
guantizer to be re-run to generate a new colormap.

2. To switch to an external colormap, or to change to a different external
colormap than was used on the prior pass, you must call
jpeg_new_colormap() after setting cinfo.colormap.

NOTE: if you want to use the same colormap as was used in the prior pass,

you should not do either of these things. Thiswill save some nontrivial

switchover costs.

(These requirements exist because cinfo.colormap will always be non-NULL

after completing a prior output pass, since both the 1-pass and 2-pass

guantizers set it to point to their output colormaps. Thus you have to

do one of these two things to notify the library that something has changed.

Y up, it'sabit klugy, but it's necessary to do it this way for backwards

compatibility.)

Note that in buffered-image mode, the library generates any requested colormap
during jpeg_start_output(), not during jpeg_start decompress().

When using two-pass quantization, jpeg_start_output() makes a pass over the
buffered image to determine the optimum color map; it therefore may take a
significant amount of time, whereas ordinarily it doeslittle work. The
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progress monitor hook is called during this pass, if defined. Itisaso
important to realize that if the specified target scan number is greater than
or equal to the current input scan number, jpeg_start_output() will attempt
to consume input as it makes this pass. If you use a suspending data source,
you need to check for a FALSE return from jpeg_start_output() under these
conditions. The combination of 2-pass quantization and a not-yet-fully-read
target scan isthe only case in which jpeg_start_output() will consume input.

Application authors who support buffered-image mode may be tempted to use it
for all JPEG images, even single-scan ones. Thiswill work, but itis

inefficient: there is no need to create an image-sized coefficient buffer for
single-scan images. Requesting buffered-image mode for such an image wastes
memory. Worse, it can cost time on large images, since the buffered data has
to be swapped out or written to atemporary file. If you are concerned about
maximum performance on baseline JPEG files, you should use buffered-image
mode only when the incoming file actually has multiple scans. This can be
tested by calling jpeg_has multiple_scans(), which will return a correct

result at any time after jpeg_read header() completes.

It is also worth noting that when you use jpeg_consume _input() to let input
processing get ahead of output processing, the resulting pattern of access to
the coefficient buffer is quite nonsequential. It's best to use the memory
manager jmemnobs.c if you can (ig, if you have enough real or virtual main
memory). If not, at least make sure that max_memory _to useis set as high as
possible. If the JPEG memory manager has to use atemporary file, you will
probably see alot of disk traffic and poor performance. (This could be
improved with additional work on the memory manager, but we haven't gotten
around to it yet.)

In some applications it may be convenient to use jpeg_consume _input() for all
input processing, including reading the initial markers; that is, you may

wish to call jpeg_consume_input() instead of jpeg read header() during

startup. Thisworks, but note that you must check for JJEG_REACHED_SOS and
JPEG_REACHED_EOI return codes as the equivalent of jpeg_read header's codes.
Once the first SOS marker has been reached, you must call
jpeg_start_decompress() before jpeg_consume_input() will consume more input;
it'll just keep returning JPEG_REACHED_SOS until you do. If youread a
tables-only file this way, jpeg_consume_input() will return JJEG_REACHED_EOI
without ever returning JPJEG_REACHED_SOS; be sure to check for this case.

If this happens, the decompressor will not read any more input until you call
jpeg_abort() to reset it. 1tis OK to call jpeg_consume_input() even when not

using buffered-image mode, but in that case it's basically a no-op after the

initial markers have been read: it will just return JPEG_SUSPENDED.

Abbreviated datastreams and multiple images
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A JPEG compression or decompression object can be reused to process multiple
images. This saves asmall amount of time per image by eliminating the
"create" and "destroy" operations, but that isn't the real purpose of the

feature. Rather, reuse of an object provides support for abbreviated JPEG
datastreams. Object reuse can also simplify processing a series of imagesin
asingleinput or output file. This section explains these features.

A JPEG file normally contains several hundred bytes worth of quantization

and Huffman tables. 1n a situation where many images will be stored or

transmitted with identical tables, this may represent an annoying overhead.

The JPEG standard therefore permits tables to be omitted. The standard

defines three classes of JPEG datastreams:

* "Interchange" datastreams contain an image and all tables needed to decode
theimage. These are the usual kind of JPEG file.

* "Abbreviated image" datastreams contain an image, but are missing some or
all of the tables needed to decode that image.

* " Abbreviated table specification” (henceforth "tables-only") datastreams
contain only table specifications.

To decode an abbreviated image, it is necessary to load the missing table(s)

into the decoder beforehand. This can be accomplished by reading a separate

tables-only file. A variant scheme uses a series of images in which the first

image is an interchange (compl ete) datastream, while subseguent ones are

abbreviated and rely on the tables loaded by the first image. It is assumed

that once the decoder has read atable, it will remember that table until a

new definition for the same table number is encountered.

It is the application designer's responsibility to figure out how to associate
the correct tables with an abbreviated image. While abbreviated datastreams
can be useful in a closed environment, their use is strongly discouraged in
any situation where data exchange with other applications might be needed.
Caveat designer.

The JPEG library provides support for reading and writing any combination of
tables-only datastreams and abbreviated images. In both compression and
decompression objects, a quantization or Huffman table will be retained for
the lifetime of the object, unlessit is overwritten by a new table definition.

To create abbreviated image datastreams, it is only necessary to tell the
compressor not to emit some or al of thetablesitisusing. Each

guantization and Huffman table struct contains a boolean field "sent_table",
which normally isinitialized to FALSE. For each table used by the image, the
header-writing process emits the table and sets sent_table = TRUE unlessitis
already TRUE. (Innormal usage, this prevents outputting the same table
definition multiple times, as would otherwise occur because the chroma
components typically share tables.) Thus, setting thisfield to TRUE before
calling jpeg_start_compress() will prevent the table from being written at
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al.

If you want to create a"pure" abbreviated image file containing no tables,
just call "jpeg_suppress_tables(& cinfo, TRUE)" after constructing al the
tables. If you want to emit some but not all tables, you'll need to set the
individual sent_table fields directly.

To create an abbreviated image, you must also call jpeg_start_compress()

with a second parameter of FALSE, not TRUE. Otherwise jpeg_start_compress()
will force al the sent_tablefieldsto FALSE. (Thisisasafety featureto

prevent abbreviated images from being created accidentally.)

To create atables-only file, perform the same parameter setup that you
normally would, but instead of calling jpeg_start_compress() and so on, call
jpeg_write_tables(&cinfo). Thiswill write an abbreviated datastream
containing only SOI, DQT and/or DHT markers, and EOI. All the quantization
and Huffman tables that are currently defined in the compression object will

be emitted unless their sent_tablesflag is already TRUE, and then all the
sent_tables flagswill be set TRUE.

A sure-fire way to create matching tables-only and abbreviated image files
isto proceed asfollows:

create JPEG compression object

set JPEG parameters

set destination to tables-only file
jpeg_write tables(& cinfo);

set destination to image file
jpeg_start_compress(& cinfo, FAL SE);
write data...
jpeg_finish_compress(&cinfo);

Since the JPEG parameters are not altered between writing the table file and
the abbreviated image file, the same tables are sure to be used. Of course,
you can repeat the jpeg_start_compress() ... jpeg_finish_compress() sequence
many times to produce many abbreviated image files matching the table file.

Y ou cannot suppress output of the computed Huffman tables when Huffman
optimization is selected. (If you could, there'd be no way to decode the
image...) Generaly, you don't want to set optimize_coding = TRUE when
you are trying to produce abbreviated files.

In some cases you might want to compress an image using tables which are
not stored in the application, but are defined in an interchange or

tables-only file readable by the application. This can be done by setting up
a JPEG decompression object to read the specification file, then copying the
tables into your compression object. Seejpeg_copy_critical_parameters()
for an example of copying quantization tables.
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To read abbreviated image files, you simply need to load the proper tables
into the decompression object before trying to read the abbreviated image.
If the proper tables are stored in the application program, you can just
allocate the table structs and fill in their contents directly. For example,

to load afixed quantization table into table slot "n":

if (cinfo.quant_tbl_ptrg[n] == NULL)
cinfo.quant_tbl_ptrg[n] = jpeg_alloc_quant_table((j_common_ptr) & cinfo);
quant_ptr = cinfo.quant_tbl_ptrg[n]; /* quant_ptr is JQUANT_TBL* */
for (i=0;1<64;i++) {
/* Qtable[] is desired quantization table, in natural array order */
quant_ptr->quantval[i] = Qtable]i];
}

Code to load a fixed Huffman tableistypically (for AC table "n"):

if (cinfo.ac_huff_thl ptrgn] == NULL)
cinfo.ac_huff_tbl_ptrg[n] = jpeg_alloc_huff_table((j_common_ptr) & cinfo);
huff_ptr = cinfo.ac_huff_tbl_ptrg[n]; /* huff_ptris HUFF_TBL* */
for (i=1;i<=16; i++) {
/* countdi] is number of Huffman codes of length i bits, i=1..16 */
huff_ptr->bitg[i] = countd[i];
}
for (i = 0; i < 256; i++) {
/* symbolg[] isthe list of Huffman symboals, in code-length order */
huff_ptr->huffval[i] = symbold[i];
}

(Note that trying to set cinfo.quant_tbl_ptrg[n] to point directly at a

constant JQUANT _TBL object is not safe. If the incoming file happened to
contain a quanti zation table definition, your master table would get
overwritten! Instead allocate a working table copy and copy the master table
into it, asillustrated above. Ditto for Huffman tables, of course.)

Y ou might want to read the tables from atables-only file, rather than
hard-wiring them into your application. The jpeg_read header() call is
sufficient to read atables-only file. Y ou must pass a second parameter of
FALSE to indicate that you do not require an image to be present. Thus, the
typical scenariois

create JPEG decompression object
set source to tables-only file
jpeg_read_header(&cinfo, FALSE);
set source to abbreviated image file
jpeg_read_header(&cinfo, TRUE);
set decompression parameters
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jpeg_start_decompress(& cinfo);
read data...
jpeg_finish_decompress(& cinfo);

In some cases, you may want to read afile without knowing whether it contains

an image or just tables. In that case, pass FALSE and check the return value

from jpeg_read_header(): it will be JPJEG_ HEADER_OK if an image was found,
JPEG_HEADER_TABLES ONLY if only tableswere found. (A third return value,
JPEG_SUSPENDED, is possible when using a suspending data source manager.)
Note that jpeg_read _header() will not complain if you read an abbreviated

image for which you haven't loaded the missing tables; the missing-table check
occurs later, in jpeg_start_decompress().

It is possible to read a series of images from a single source file by

repeating the jpeg_read_header() ... jpeg_finish_decompress() sequence,
without releasing/recreating the JPEG object or the data source module.

(If you did reinitialize, any partial bufferload left in the data source

buffer at the end of one image would be discarded, causing you to lose the

start of the next image.) When you use this method, stored tables are
automatically carried forward, so some of the images can be abbreviated images
that depend on tables from earlier images.

If you intend to write a series of images into asingle destination file,

you might want to make a specialized data destination module that doesn't
flush the output buffer at term_destination() time. Thiswould speed things
up by some trifling amount. Of course, you'd need to remember to flush the
buffer after the last image. Y ou can make the later images be abbreviated
ones by passing FAL SE to jpeg_start_ compress().

Specia markers

Some applications may need to insert or extract special datain the JPEG
datastream. The JPEG standard provides marker types"COM" (comment) and
"APPQ" through "APP15" (application) to hold application-specific data.
Unfortunately, the use of these markersis not specified by the standard.

COM markers are fairly widely used to hold user-supplied text. The JFIF file
format spec uses APPO markers with specified initial strings to hold certain
data. Adobe applications use APP14 markers beginning with the string " Adobe"
for miscellaneous data. Other APPn markers are rarely seen, but might

contain almost anything.

If you wish to store user-supplied text, we recommend you use COM markers
and place readable 7-bit ASCII text in them. Newline conventions are not
standardized --- expect to find LF (Unix style), CR/LF (DOS style), or CR
(Mac style). A robust COM reader should be able to cope with random binary
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garbage, including nulls, since some applications generate COM markers
containing non-ASCII junk. (But yours should not be one of them.)

For program-supplied data, use an APPn marker, and be sure to begin it with an
identifying string so that you can tell whether the marker is actually yours.

It's probably best to avoid using APPO or APP14 for any private markers.

(NOTE: the upcoming SPIFF standard will use APP8 markers; we recommend you
not use APP8 markers for any private purposes, either.)

Keep in mind that at most 65533 bytes can be put into one marker, but you
can have as many markers as you like.

By default, the 1JG compression library will write a JFIF APPO marker if the
selected JPEG colorspace is grayscale or Y CbCr, or an Adobe APP14 marker if
the selected colorspace isRGB, CMYK, or YCCK. You can disable this, but
we don't recommend it. The decompression library will recognize JFIF and
Adobe markers and will set the JPEG colorspace properly when oneis found.

Y ou can write special markers immediately following the datastream header by
calling jpeg_write_marker() after jpeg_start_ compress() and before the first
call to jpeg_write_scanlines(). When you do this, the markers appear after

the SOI and the JFIF APPO and Adobe APP14 markers (if written), but before
all else. Specify the marker type parameter as "JPEG_COM" for COM or
"JPEG_APPO + n" for APPn. (Actualy, jpeg_write_marker will let you write
any marker type, but we don't recommend writing any other kinds of marker.)
For example, to write a user comment string pointed to by comment_text:
jpeg_write_marker(cinfo, JJEG_COM, comment_text, strlen(comment_text));

If it's not convenient to store al the marker datain memory at once,

you can instead call jpeg_write_m_header() followed by multiple callsto
jpeg_write_m_byte(). If you do it thisway, it's your responsibility to

call jpeg_write_m_byte() exactly the number of times given in the length
parameter to jpeg_write_m_header(). (This method lets you empty the
output buffer partway through a marker, which might be important when
using a suspending data destination module. 1n any case, if you are using
a suspending destination, you should flush its buffer after inserting

any special markers. See"1/O suspension”.)

Or, if you prefer to synthesize the marker byte sequence yourself,
you can just cram it straight into the data destination module.

If you are writing JFIF 1.02 extension markers (thumbnail images), don't
forget to set cinfo.JFIF_minor_version = 2 so that the encoder will write the
correct JFIF version number in the JFIF header marker. The library's default
isto write version 1.01, but that's wrong if you insert any 1.02 extension
markers. (We could probably get away with just defaulting to 1.02, but there
used to be broken decoders that would complain about unknown minor version
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numbers. To reduce compatibility risksit's safest not to write 1.02 unless
you are actually using 1.02 extensions.)

When reading, two methods of handling special markers are available;

1. You can ask the library to save the contents of COM and/or APPn markers
into memory, and then examine them at your leisure afterwards.

2. You can supply your own routine to process COM and/or APPn markers
on-the-fly asthey are read.

Thefirst method is simpler to use, especialy if you are using a suspending

data source; writing a marker processor that copes with input suspension is

not easy (consider what happens if the marker islonger than your available
input buffer). However, the second method conserves memory since the marker
data need not be kept around after it's been processed.

For either method, you'd normally set up marker handling after creating a
decompression object and before calling jpeg_read_header(), because the
markers of interest will typically be near the head of the file and so will

be scanned by jpeg_read header. Once you've established a marker handling
method, it will be used for the life of that decompression object

(potentially many datastreams), unless you changeit. Marker handling is
determined separately for COM markers and for each APPn marker code.

To save the contents of special markersin memory, call

jpeg_save markers(cinfo, marker_code, length_limit)

where marker_code is the marker type to save, JJEG_COM or JPEG_APPO+n.
(To arrange to save all the special marker types, you need to cal this

routine 17 times, for COM and APPO-APP15.) If theincoming marker islonger
than length_limit data bytes, only length _limit byteswill be saved; this
parameter allows you to avoid chewing up memory when you only need to see the
first few bytes of a potentially large marker. 1f you want to save all the

data, set length_limit to OXFFFF; that is enough since marker lengths are only
16 bits. Asaspecia case, setting length_limit to O prevents that marker

type from being saved at all. (That isthe default behavior, in fact.)

After jpeg_read header() completes, you can examine the special markers by
following the cinfo->marker_list pointer chain. All the special markersin
the file appear in thislist, in order of their occurrence in the file (but
omitting any markers of types you didn't ask for). Both the original data
length and the saved data length are recorded for each list entry; the latter
will not exceed length_limit for the particular marker type. Note that these
lengths exclude the marker length word, whereas the stored representation
within the JPEG fileincludesit. (Hence the maximum datalength isreally
only 65533.)

It is possible that additional special markers appear in the file beyond the
SOS marker at which jpeg_read header stops; if so, the marker list will be
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extended during reading of the rest of the file. Thisis not expected to be
common, however. If you are short on memory you may want to reset the length
limit to zero for all marker types after finishing jpeg_read header, to

ensure that the max_memory_to_use setting cannot be exceeded due to addition
of later markers.

The marker list remains stored until you call jpeg_finish_decompress or
jpeg_abort, at which point the memory is freed and thelist is set to empty.
(jpeg_destroy also releases the storage, of course.)

Note that the library isinternally interested in APPO and APP14 markers;

if you try to set a small nonzero length limit on these types, the library

will silently force the length up to the minimum it wants. (But you can set
azero length limit to prevent them from being saved at al.) Also, ina

16-hit environment, the maximum length limit may be constrained to less than
65533 by malloc() limitations. It istherefore best not to assume that the
effective length limit is exactly what you set it to be.

If you want to supply your own marker-reading routine, you do it by calling
jpeg_set marker_processor(). A marker processor routine must have the
signature

boolean jpeg_marker_parser_method (j_decompress _ptr cinfo)
Although the marker code is not explicitly passed, the routine can find it

in cinfo->unread_marker. At thetime of call, the marker proper has been
read from the data source module. The processor routine is responsible for
reading the marker length word and the remaining parameter bytes, if any.
Return TRUE to indicate success. (FALSE should be returned only if you are
using a suspending data source and it tells you to suspend. See the standard
marker processors in jdmarker.c for appropriate coding methods if you need to
use a suspending data source.)

If you override the default APPO or APP14 processors, it is up to you to
recognize JFIF and Adobe markers if you want colorspace recognition to occur
properly. We recommend copying and extending the default processorsif you
want to do that. (A better ideaisto save these marker types for later
examination by calling jpeg_save markers(); that method doesn't interfere
with the library's own processing of these markers.)

jpeg_set_marker_processor() and jpeg_save markers() are mutually exclusive
--- if you call one it overrides any previous call to the other, for the

particular marker type specified.

A simple example of an external COM processor can be found in djpeg.c.

Also, see jpegtran.c for an example of using jpeg_save markers.

Raw (downsampled) image data
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Some applications need to supply aready-downsampled image data to the JPEG
compressor, or to receive raw downsampled data from the decompressor. The
library supports this requirement by allowing the application to write or

read raw data, bypassing the normal preprocessing or postprocessing steps.
Theinterface is different from the standard one and is somewhat harder to

use. If your interest is merely in bypassing color conversion, we recommend
that you use the standard interface and ssimply set jpeg_color_space =
in_color_space (or jpeg_color_space = out_color_space for decompression).
The mechanism described in this section is necessary only to supply or
receive downsampled image data, in which not all components have the same
dimensions.

To compress raw data, you must supply the datain the colorspace to be used
in the JPEG file (please read the earlier section on Special color spaces)

and downsampled to the sampling factors specified in the JPEG parameters.

Y ou must supply the datain the format used internally by the JPEG library,
namely a JSAMPIMAGE array. Thisisan array of pointersto two-dimensional
arrays, each of type JSAMPARRAY . Each 2-D array holds the values for one
color component. This structure is necessary since the components are of
different sizes. If theimage dimensions are not a multiple of the MCU size,
you must also pad the data correctly (usualy, thisis done by replicating

the last column and/or row). The data must be padded to a multiple of aDCT
block in each component: that is, each downsampled row must contain a
multiple of block size valid samples, and there must be a multiple of
block_size sample rows for each component. (For applications such as
conversion of digital TV images, the standard image sizeis usually a

multiple of the DCT block size, so that no padding need actually be done.)

The procedure for compression of raw datais basically the same as normal
compression, except that you call jpeg_write raw_data() in place of
jpeg_write_scanlines(). Before calling jpeg_start_compress(), you must do
the following:

* Set cinfo->raw_data into TRUE. (Itisset FALSE by jpeg_set defaults().)
This notifies the library that you will be supplying raw data.

Furthermore, set cinfo->do_fancy_downsampling to FAL SE if you want to use
real downsampled data. (Itisset TRUE by jpeg_set defaults().)

* Ensure jpeg_color_spaceis correct --- an explicit jpeg_set_colorspace()
call isagood idea. Note that since color conversion is bypassed,
in_color_space isignored, except that jpeg_set defaults() usesit to
choose the default jpeg_color_space setting.

* Ensure the sampling factors, cinfo->comp_info[i].h_samp_factor and
cinfo->comp_info[i].v_samp_factor, are correct. Since these indicate the
dimensions of the data you are supplying, it's wise to set them
explicitly, rather than assuming the library's defaults are what you want.
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To passraw datato thelibrary, call jpeg_write raw_data() in place of
jpeg_write_scanlines(). The two routines work similarly except that

jpeg_write raw_datatakes a JSAMPIMAGE data array rather than JSAMPARRAY .
The scanlines count passed to and returned from jpeg_write raw_datais

measured in terms of the component with the largest v_samp_factor.

jpeg_write raw_data() processes one MCU row per call, which isto say
v_samp_factor* block_size sample rows of each component. The passed num_lines
value must be at least max_v_samp_factor*block_size, and the return value

will be exactly that amount (or possibly some multiple of that amount, in

future library versions). Thisistrue even on the last call at the bottom

of the image; don't forget to pad your data as necessary.

The required dimensions of the supplied data can be computed for each
component as

cinfo->comp_info[i].width_in_blocks*block_size samples per row
cinfo->comp_info[i].height_in_blocks*block_size rowsinimage

after jpeg_start_compress() hasinitialized those fields. If the valid data
issmaller than this, it must be padded appropriately. For some sampling
factors and image sizes, additional dummy DCT blocks are inserted to make
the image a multiple of the MCU dimensions. The library creates such dummy
blocks itself; it does not read them from your supplied data. Therefore you
need never pad by more than block size samples. An example may help here.
Assume 2h2v downsampling of Y CbCr data, that is
cinfo->comp_info[0].h_samp _factor =2 for Y
cinfo->comp_info[0].v_samp_factor = 2

cinfo->comp_info[1].h_samp_factor =1 for Cb
cinfo->comp_info[1].v_samp_factor =1

cinfo->comp_info[2].h_samp_factor =1 for Cr
cinfo->comp_info[2].v_samp_factor =1

and suppose that the nominal image dimensions (cinfo->image width and
cinfo->image_height) are 101x101 pixels. Then jpeg_start compress() will
compute downsampled_width = 101 and width_in_blocks= 13 for Y,
downsampled width = 51 and width_in_blocks = 7 for Cb and Cr (and the same
for the height fields). Y ou must pad the Y datato at least 13*8 = 104

columns and rows, the Cb/Cr datato at least 7*8 = 56 columns and rows. The
MCU height ismax_v_samp_factor = 2 DCT rows so you must pass at least 16
scanlines on each call to jpeg_write_raw_data(), which isto say 16 actua
sample rows of Y and 8 each of Cb and Cr. A total of 7 MCU rows are needed,
S0 you must pass atotal of 716 = 112 "scanlines'. The last DCT block row

of Y datais dummy, so it doesn't matter what you pass for it in the data

arrays, but the scanlines count must total up to 112 so that all of the Cb

and Cr data gets passed.

Output suspension is supported with raw-data compression: if the data
destination module suspends, jpeg_write raw_data() will return O.
In this case the same data rows must be passed again on the next call.
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Decompression with raw data output implies bypassing all postprocessing.
Y ou must deal with the color space and sampling factors present in the
incoming file. If your application only handles, say, 2hlv Y CbCr data,
you must check for and fail on other color spaces or other sampling factors.
The library will not convert to a different color space for you.

To obtain raw data output, set cinfo->raw_data_out = TRUE before
jpeg_start_decompress() (it isset FALSE by jpeg read header()). Be sureto
verify that the color space and sampling factors are ones you can handle.
Furthermore, set cinfo->do_fancy_upsampling = FALSE if you want to get real
downsampled data (it is set TRUE by jpeg_read header()).

Then call jpeg_read raw_data() in place of jpeg_read scanlines(). The
decompression process is otherwise the same as usual.

jpeg_read_raw_data() returns one MCU row per call, and thus you must pass a
buffer of at least max_v_samp_factor*block size scanlines (scanline counting
isthe same as for raw-data compression). The buffer you pass must be large
enough to hold the actual data plus padding to DCT-block boundaries. Aswith
compression, any entirely dummy DCT blocks are not processed so you need not
allocate space for them, but the total scanline count includesthem. The

above example of computing buffer dimensions for raw-data compression is
equally valid for decompression.

Input suspension is supported with raw-data decompression: if the data source

module suspends, jpeg_read raw_data() will return 0. Y ou can also use
buffered-image mode to read raw datain multiple passes.

Really raw data: DCT coefficients

It is possible to read or write the contents of a JPEG file asraw DCT
coefficients. Thisfacility ismainly intended for usein lossless

transcoding between different JPEG file formats. Other possible applications
include lossless cropping of a JPEG image, |ossless reassembly of a
multi-strip or multi-tile TIFF/JPEG file into a single JPEG datastream, etc.

To read the contents of a JPEG file as DCT coefficients, open the file and do
jpeg_read header() asusual. But instead of calling jpeg_start decompress()

and jpeg_read scanlines(), call jpeg_read_coefficients(). Thiswill read the
entire image into a set of virtual coefficient-block arrays, one array per
component. Thereturn valueis a pointer to an array of virtual-array

descriptors. Each virtual array can be accessed directly using the JPEG

memory manager's access Vvirt_barray method (see Memory management, below,
and also read structure.txt's discussion of virtual array handling). Or,

for simple transcoding to a different JPEG file format, the array list can

just be handed directly to jpeg_write_coefficients().
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Each block in the block arrays contains quantized coefficient valuesin

normal array order (not JPEG zigzag order). The block arrays contain only
DCT blocks containing real data; any entirely-dummy blocks added to fill out
interleaved MCUs at the right or bottom edges of the image are discarded
during reading and are not stored in the block arrays. (The size of each

block array can be determined from the width_in_blocks and height_in_blocks
fields of the component's comp_info entry.) Thisis also the data format
expected by jpeg_write_coefficients().

When you are done using the virtual arrays, call jpeg_finish_decompress()
to release the array storage and return the decompression object to anidle
state; or just call jpeg_destroy() if you don't need to reuse the object.

If you use a suspending data source, jpeg_read coefficients() will return
NULL if it isforced to suspend; anon-NULL return value indicates successful
completion. You need not test for aNULL return value when using a
non-suspending data source.

Itisalso possibleto call jpeg_read_coefficients() to obtain access to the
decoder's coefficient arrays during a normal decode cycle in buffered-image
mode. This frammish might be useful for progressively displaying an incoming
image and then re-encoding it without loss. To do this, decode in buffered-
image mode as discussed previoudly, then call jpeg_read coefficients() after
the last jpeg_finish_output() call. The arrayswill be available for your use

until you call jpeg_finish_decompress().

To write the contents of a JPEG file as DCT coefficients, you must provide
the DCT coefficients stored in virtual block arrays. You can either pass
block arrays read from an input JPEG file by jpeg_read coefficients(), or
allocate virtual arrays from the JPEG compression object and fill them
yourself. In either case, jpeg_write coefficients() is substituted for
jpeg_start_compress() and jpeg_write_scanlines(). Thusthe sequenceis

* Create compression object

* Set all compression parameters as necessary

* Request virtual arrays if needed

* jpeg_write_coefficients()

* jpeg_finish_compress()

* Destroy or re-use compression object

jpeg_write_coefficients() is passed a pointer to an array of virtual block
array descriptors; the number of arraysis equal to cinfo.num_components.

The virtua arrays need only have been requested, not realized, before
jpeg_write_coefficients() iscaled. A side-effect of

jpeg_write_coefficients() isto realize any virtual arraysthat have been

requested from the compression object's memory manager. Thus, when obtaining
the virtual arrays from the compression object, you should fill the arrays
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after calling jpeg_write _coefficients(). The datais actually written out
when you call jpeg_finish_compress(); jpeg_write_coefficients() only writes
the file header.

When writing raw DCT coefficients, it is crucial that the JPEG quantization
tables and sampling factors match the way the data was encoded, or the
resulting filewill beinvalid. For transcoding from an existing JPEG file,

we recommend using jpeg_copy_critical_parameters(). This routine initializes
all the compression parameters to default values (like jpeg_set defaults()),
then copies the critical information from a source decompression object.

The decompression object should have just been used to read the entire

JPEG input file --- that is, it should be awaiting jpeg_finish_decompress().

jpeg_write_coefficients() marks all tables stored in the compression object
as needing to be written to the output file (thus, it acts like
jpeg_start_compress(cinfo, TRUE)). Thisisfor safety's sake, to avoid
emitting abbreviated JPEG files by accident. If you really want to emit an
abbreviated JPEG file, call jpeg_suppress tables(), or set the tables
individual sent_table flags, between calling jpeg_write _coefficients() and

jpeg_finish_compress().

Progress monitoring

Some applications may need to regain control from the JPEG library every so
often. Thetypical use of thisfeatureisto produce a percent-done bar or
other progress display. (For asimple example, see cjpeg.c or djpeg.c.)
Although you do get control back frequently during the data-transferring pass
(the jpeg_read scanlines or jpeg_write_scanlines |oop), any additional passes
will occur inside jpeg_finish_compress or jpeg_start_decompress; those
routines may take along time to execute, and you don't get control back

until they are done.

Y ou can define a progress-monitor routine which will be called periodically
by thelibrary. No guarantees are made about how often this call will occur,
so we don't recommend you use it for mouse tracking or anything like that.
At present, a call will occur once per MCU row, scanline, or sample row
group, whichever unit is convenient for the current processing mode; so the
wider the image, the longer the time between calls. During the data
transferring pass, only one call occurs per call of jpeg_read scanlines or
jpeg_write_scanlines, so don't pass alarge number of scanlines at once if
you want fine resolution in the progress count. (If you really need to use
the callback mechanism for time-critical tasks like mouse tracking, you could
insert additional callsinside some of the library's inner loops.)

To establish a progress-monitor callback, create a struct jpeg_progress mgr,
fill inits progress_monitor field with a pointer to your callback routine,
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and set cinfo->progress to point to the struct. The callback will be called

whenever cinfo->progressisnon-NULL. (This pointer isset to NULL by
jpeg_create_compress or jpeg_create_decompress; the library will not change

it thereafter. So if you allocate dynamic storage for the progress struct,

make sure it will live as long as the JPEG object does. Allocating from the

JPEG memory manager with lifetime JPOOL_PERMANENT will work nicely.) You
can use the same callback routine for both compression and decompression.

Thejpeg_progress mgr struct contains four fields which are set by the library:
long pass_counter; /* work units completed in this pass */

long pass_limit; /* total number of work unitsin this pass*/

int completed passes; /* passes completed so far */

int total_passes; /* total number of passes expected */

During any one pass, pass_counter increases from 0 up to (not including)

pass_limit; the step size is usually but not necessarily 1. The pass_limit

value may change from one pass to another. The expected total number of

passesisin total_passes, and the number of passes already completed isin

completed_passes. Thus the fraction of work completed may be estimated as
completed passes + (pass_counter/pass_limit)

total_passes
ignoring the fact that the passes may not be equal amounts of work.

When decompressing, pass_limit can even change within a pass, because it
depends on the number of scans in the JPEG file, which isn't aways known in
advance. The computed fraction-of-work-done may jump suddenly (if the library
discoversit has overestimated the number of scans) or even decrease (in the
opposite case). Itisnot wiseto put great faith in the work estimate.

When using the decompressor's buffered-image mode, the progress monitor work
estimate is likely to be completely unhelpful, because the library has no way

to know how many output passes will be demanded of it. Currently, the library
setstotal _passes based on the assumption that there will be one more output
passif the input file end hasn't yet been read (jpeg_input_complete() isn't
TRUE), but no more output passesiif the file end has been reached when the
output passis started. This meansthat total_passes will rise as additional

output passes are requested. |f you have away of determining theinput file

Size, estimating progress based on the fraction of the file that's been read

will probably be more useful than using the library's value.

Memory management

This section covers some key facts about the JPEG library's built-in memory
manager. For moreinfo, please read structure.txt's section about the memory
manager, and consult the source code if necessary.
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All memory and temporary file allocation within the library is done viathe
memory manager. If necessary, you can replace the "back end" of the memory
manager to control allocation yourself (for example, if you don't want the
library to use malloc() and free() for some reason).

Some datais allocated "permanently" and will not be freed until the JPEG

object is destroyed. Most datais allocated "per image" and is freed by
jpeg_finish_compress, jpeg_finish_decompress, or jpeg_abort. You can call the
memory manager yourself to alocate structures that will automatically be

freed at thesetimes. Typical code for thisis

ptr = (*cinfo->mem->alloc_small) ((j_common_ptr) cinfo, JPOOL_IMAGE, size);
Use JPOOL_PERMANENT to get storage that lasts as long as the JPEG object.
Use alloc_large instead of alloc_small for anything bigger than afew Kbytes.
There are also aloc_sarray and alloc_barray routines that automatically

build 2-D sample or block arrays.

The library's minimum space regquirements to process an image depend on the
image's width, but not on its height, because the library ordinarily works

with "strip" buffers that are as wide as the image but just afew rows high.
Some operating modes (eg, two-pass color quantization) require full-image
buffers. Such buffers are treated as "virtual arrays': only the current strip
need be in memory, and the rest can be swapped out to atemporary file.

If you use the simplest memory manager back end (jmemnabs.c), then no
temporary files are used; virtual arrays are simply malloc()'d. Images bigger
than memory can be processed only if your system supports virtual memory.
The other memory manager back ends support temporary files of various flavors
and thus work in machines without virtual memory. They may also be useful on
Unix machinesif you need to process images that exceed available swap space.

When using temporary files, the library will make the in-memory buffers for
itsvirtual arraysjust big enough to stay within a"maximum memory" setting.
Y our application can set thislimit by setting cinfo->mem->max_memory_to_use
after creating the JPEG object. (Of course, there is still aminimum size for
the buffers, so the max-memory setting is effective only if it is bigger than

the minimum space needed.) If you allocate any large structures yourself, you
must allocate them before jpeg_start_compress() or jpeg_start_ decompress() in
order to have them counted against the max memory limit. Also keep in mind
that space allocated with alloc_small() isignored, on the assumption that
it'stoo small to be worth worrying about; so a reasonable safety margin

should be left when setting max_memory_to_use.

If you use the jmemname.c or jmemdos.c memory manager back end, itis
important to clean up the JPEG object properly to ensure that the temporary
files get deleted. (Thisisespecialy crucial with jmemdos.c, where the
"temporary files' may be extended-memory segments; if they are not freed,
DOS will require areboot to recover the memory.) Thus, with these memory
managers, it's agood ideato provide asignal handler that will trap any
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early exit from your program. The handler should call either jpeg_abort()

or jpeg_destroy() for any active JPEG objects. A handler is not needed with
jmemnobs.c, and shouldn't be necessary with jmemansi.c or jmemmac.c either,
sincethe C library is supposed to take care of deleting files made with

tmpfile().

Memory usage

Working memory regquirements while performing compression or decompression
depend on image dimensions, image characteristics (such as colorspace and
JPEG process), and operating mode (application-sel ected options).

As of v6b, the decompressor requires:

1. About 24K in more-or-less-fixed-size data. This varies a bit depending
on operating mode and image characteristics (particularly color vs.
grayscale), but it doesn't depend on image dimensions.

2. Strip buffers (of size proportional to the image width) for IDCT and
upsampling results. The worst case for commonly used sampling factors
isabout 34 bytes* width in pixelsfor acolor image. A grayscale image
only needs about 8 bytes per pixel column.

3. A full-image DCT coefficient buffer is needed to decode a multi-scan JPEG
file (including progressive JPEGS), or whenever you select buffered-image
mode. Thistakes 2 bytes/coefficient. At typical 2x2 sampling, that's
3 bytes per pixel for acolor image. Worst case (1x1 sampling) requires
6 bytes/pixel. For grayscale, figure 2 bytes/pixel.

4. To perform 2-pass color quantization, the decompressor also needs a
128K color lookup table and a full-image pixel buffer (3 bytes/pixel).

This does not count any memory allocated by the application, such asa

buffer to hold the final output image.

The above figures are valid for 8-bit JPEG data precision and a machine with
32-bit ints. For 9-bit to 12-bit JPEG data, double the size of the strip

buffers and quantization pixel buffer. The "fixed-size" datawill be
somewhat smaller with 16-bit ints, larger with 64-bit ints. Also, CMYK

or other unusual color spaces will require different amounts of space.

The full-image coefficient and pixel buffers, if needed at all, do not
have to be fully RAM resident; you can have the library use temporary
filesinstead when the total memory usage would exceed alimit you set.
(But if your OS supports virtual memory, it's probably better to just use
jmemnobs and let the OS do the swapping.)

The compressor's memory requirements are similar, except that it has no need
for color quantization. Also, it needs afull-image DCT coefficient buffer

if Huffman-table optimization is asked for, even if progressive mode is not
regquested.
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If you need more detailed information about memory usage in a particular
situation, you can enable the MEM_STATS code in jmemmgr.c.

Library compile-time options

A number of compile-time options are available by modifying jmorecfg.h.

The 1JG code currently supports 8-bit to 12-hit sample data precision by
defining BITS IN_JSAMPLE as 8§, 9, 10, 11, or 12.

Note that a value larger than 8 causes JSAMPLE to be larger than a char,

so it affects the surrounding application's image data.

The sample applications ¢jpeg and djpeg can support deeper than 8-bit data
only for PPM and GIF file formats; you must disable the other file formats
to compile a 9-bit to 12-bit cjpeg or djpeg. (install.txt has more

information about that.)

Run-time selection and conversion of data precision are currently not
supported and may be added later.

Exception: The transcoding part (jpegtran) supports all settingsin a

single instance, since it operates on the level of DCT coefficients and

not sample values.

(If you need to include an 8-bit library and a 9-bit to 12-bit library for
compression or decompression in a single application, you could probably do
it by defining NEED_SHORT_EXTERNAL_NAMES for just one of the copies. You'd
have to access the 8-bit and the 9-bit to 12-bit copies from separate
application sourcefiles. Thisisuntested ... if you try it, we'd like to

hear whether it works!)

Note that the standard Huffman tables are only valid for 8-bit data precision.
If you selected more than 8-bit data precision, cjpeg uses arithmetic coding
by default. The Huffman encoder normally uses entropy optimization to
compute usable tables for higher precision. Otherwise, you'll haveto

supply different default Huffman tables. Y ou may also want to supply your
own DCT quantization tables; the existing quality-scaling code has been
developed for 8-hit use, and probably doesn't generate especially good tables
for 9-bit to 12-hit.

The maximum number of components (color channels) in the image is determined
by MAX_COMPONENTS. The JPEG standard allows up to 255 components, but we
expect that few applications will need more than four or so.

On machines with unusual data type sizes, you may be able to improve
performance or reduce memory space by tweaking the various typedefsin
jmorecfg.h. In particular, on some RISC CPUs, access to arrays of "short"s

is quite slow; consider trading memory for speed by making JCOEF, INT16, and
UINT16 be"int" or "unsigned int". UINT8 is also a candidate to become int.
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Y ou probably don't want to make JSAMPLE be int unless you have lots of memory
to burn.

Y ou can reduce the size of the library by compiling out various optional
functions. To do this, undefine xxx_SUPPORTED symbols as necessary.

You can also save afew K by not having text error messagesin the library;

the standard error message table occupies about 5Kb. Thisis particularly
reasonable for embedded applications where there's no good way to display
amessage anyway. To do this, remove the creation of the message table
(ipeg_std_message table[]) from jerror.c, and ater format_message to do
something reasonable without it. Y ou could output the numeric value of the
message code number, for example. If you do this, you can also save a couple
more K by modifying the TRACEM Sn() macros in jerror.h to expand to nothing;
you don't need trace capability anyway, right?

Portability considerations

The JPEG library has been written to be extremely portable; the sample
applications ¢jpeg and djpeg are slightly less so. This section summarizes
the design goalsinthisarea. (If you encounter any bugs that cause the
library to be less portable than is claimed here, we'd appreciate hearing
about them.)

The code works fine on ANSI C, C++, and pre-ANSI C compilers, using any of
the popular system include file setups, and some not-so-popular ones too.
See ingtall.txt for configuration procedures.

The code is not dependent on the exact sizes of the C datatypes. As

distributed, we make the assumptions that

char isat least 8 bitswide

short is at least 16 bitswide

intisat least 16 bitswide

longisat least 32 bitswide

(These are the minimum requirements of the ANSI C standard.) Wider typeswill
work fine, although memory may be used inefficiently if char is much larger
than 8 bits or short is much bigger than 16 bits. The code should work

equally well with 16- or 32-bit ints.

In a system where these assumptions are not met, you may be able to make the
code work by modifying the typedefs in jmorecfg.h. However, you will probably
have difficulty if int isless than 16 bits wide, since referencesto plain

int abound in the code.

char can be either signed or unsigned, although the code runs faster if an
unsigned char typeisavailable. If char iswider than 8 bits, you will need
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to redefine JOCTET and/or provide custom data source/destination managers so
that JOCTET represents exactly 8 bits of data on external storage.

The JPEG library proper does not assume ASCII representation of characters.
But some of the image file I/O modules in cjpeg/djpeg do have ASCII
dependencies in file-header manipulation; so does cjpeg's select_file type()
routine.

The JPEG library does not rely heavily on the C library. In particular, C

stdio is used only by the data source/destination modules and the error
handler, all of which are application-replaceable. (cjpeg/djpeg are more
heavily dependent on stdio.) malloc and free are called only from the memory
manager "back end" module, so you can use a different memory alocator by
replacing that one file.

The code generally assumes that C names must be unique in the first 15
characters. However, global function names can be made unique in the
first 6 characters by defining NEED_SHORT_EXTERNAL_NAMES.

More info about porting the code may be gleaned by reading jconfig.txt,

jmorecfg.h, and jinclude.h.

Notes for MS-DOS implementors

The 1JG code is designed to work efficiently in 80x86 "small" or "medium"
memory models (i.e., data pointers are 16 bits unless explicitly declared

"far"; code pointers can be either size). Y ou may be able to use small

model to compile cjpeg or djpeg by itself, but you will probably have to use
medium model for any larger application. Thiswon't make much differencein
performance. Y ou *will* take a noticeable performance hit if you use a

large-data memory model (perhaps 10%-25%), and you should avoid "huge" model
if at all possible.

The JPEG library typicaly needs 2Kb-3Kb of stack space. It will also
malloc about 20K-30K of near heap space while executing (and lots of far
heap, but that doesn't count in this calculation). Thisfigure will vary
depending on selected operating mode, and to alesser extent on image size.
Thereis also about 5Kb-6Kb of constant data which will be allocated in the
near data segment (about 4Kb of thisisthe error message table).

Thus you have perhaps 20K available for other modules' static data and near
heap space before you need to go to alarger memory model. The C library's
static datawill account for several K of this, but that still leaves a good

deal for your needs. (If you aretight on space, you could reduce the sizes
of the I/O buffers allocated by jdatasrc.c and jdatadst.c, say from 4K to

1K. Ancther possibility isto move the error message table to far memory;
this should be doable with only localized hacking on jerror.c.)
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About 2K of the near heap space is "permanent” memory that will not be
released until you destroy the JPEG object. Thisisonly anissueif you
save a JPEG object between compression or decompression operations.

Far data space may also be atight resource when you are dealing with large
images. The most memory-intensive case is decompression with two-pass color
guantization, or single-pass quantization to an externally supplied color

map. Thisrequiresa128Kb color lookup table plus strip buffers amounting

to about 40 bytes per column for typical sampling ratios (eg, about 25600

bytes for a 640-pixel-wide image). Y ou may not be able to process wide
images if you have large data structures of your own.

Of coursg, all of these concerns vanish if you use a 32-bit flat-memory-model
compiler, such as DJGPP or Watcom C. We highly recommend flat model if you
can useit; the JPEG library is significantly faster in flat model.

Found in path(s):
* Jopt/cola/permits/1103525591 1607965476.8/0/j peg-9c-master-zip/jpeg-9c-master/libjpeg.txt
No license file was found, but licenses were detected in source scan.

1JG JPEG LIBRARY: SYSTEM ARCHITECTURE

Copyright (C) 1991-2013, Thomas G. Lane, Guido Vollbeding.
Thisfileis part of the Independent JPEG Group's software.
For conditions of distribution and use, see the accompanying README file.

Thisfile provides an overview of the architecture of the |JG JPEG software;
that is, the functions of the various modules in the system and the interfaces
between modules. For more precise details about any data structure or calling
convention, see the include files and comments in the source code.

We assume that the reader is already somewhat familiar with the JPEG standard.
The README file includes references for learning about JPEG. Thefile
libjpeg.txt describes the library from the viewpoint of an application
programmer using the library; it's best to read that file before this one.

Also, the file coderules.txt describes the coding style conventions we use.

In this document, JPEG-specific terminology follows the JPEG standard:

A "component” means a color channel, e.g., Red or Luminance.

A "sample" is a single component value (i.e., one number in the image data).
A "coefficient" is afrequency coefficient (aDCT transform output number).
A "block" isan array of samples or coefficients.

An"MCU" (minimum coded unit) is an interleaved set of blocks of size
determined by the sampling factors, or asingle block in a

noninterleaved scan.

We do not use the terms "pixel" and "sample" interchangeably. When we say

Open Source Used In imiconnect NewAdmin-R2.3.1 218



pixel, we mean an element of the full-size image, while asample is an element
of the downsampled image. Thus the number of samples may vary across
components while the number of pixels does not. (Thisterminology is not used
rigorously throughout the code, but it is used in places where confusion would
otherwise result.)

*** System features ***

The 1JG distribution contains two parts:
* A subroutine library for JPEG compression and decompression.
* cjpeg/djpeg, two sample applications that use the library to transform

JFIF JPEG files to and from several other image formats.
Cjpeg/djpeg are of no great intellectual complexity: they merely add asimple
command-line user interface and I/O routines for several uncompressed image
formats. This document concentrates on the library itself.

We desire the library to be capable of supporting all JPEG baseline, extended
sequential, and progressive DCT processes. The library does not support the
hierarchical or lossless processes defined in the standard.

Within these limits, any set of compression parameters allowed by the JPEG
spec should be readable for decompression. (We can be more restrictive about
what formats we can generate.) Although the system design allows for all
parameter values, some uncommon settings are not yet implemented and may
never be; nonintegral sampling ratios are the prime example. Furthermore,
we treat 8-bit vs. 12-hit data precision as a compile-time switch, not a
run-time option, because most machines can store 8-bit pixels much more
compactly than 12-bit.

By itself, the library handles only interchange JPEG datastreams --- in
particular the widely used JFIF file format. Thelibrary can be used by
surrounding code to process interchange or abbreviated JPEG datastreams that
are embedded in more complex file formats. (For example, libtiff usesthis
library to implement JPEG compression within the TIFF file format.)

Thelibrary includes a substantial amount of code that is not covered by the

JPEG standard but is necessary for typical applications of JPEG. These
functions preprocess the image before JPEG compression or postprocessit after
decompression. They include colorspace conversion, downsampling/upsampling,
and color quantization. This code can be omitted if not needed.

A wide range of quality vs. speed tradeoffs are possible in JPEG processing,
and even more so in decompression postprocessing. The decompression library
provides multiple implementations that cover most of the useful tradeoffs,
ranging from very-high-quality down to fast-preview operation. On the
compression side we have generally not provided low-quality choices, since
compression is normally less time-critical. 1t should be understood that the
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low-quality modes may not meet the JPEG standard's accuracy requirements,
nonethel ess, they are useful for viewers.

*** Portability issues***

Portability is an essential requirement for the library. The key portability
issues that show up at the level of system architecture are:

1. Memory usage. We want the code to be able to run on PC-class machines
with limited memory. Images should therefore be processed sequentialy (in
strips), to avoid holding the whole image in memory at once. Where a
full-image buffer is necessary, we should be able to use either virtual memory
or temporary files.

2. Near/far pointer distinction. To run efficiently on 80x86 machines, the
code should distinguish "small" objects (kept in near data space) from
"large" ones (kept in far data space). Thisisan annoying restriction, but
fortunately it does not impact code quality for less brain-damaged machines,
and the source code clutter turns out to be minimal with sufficient use of
pointer typedefs.

3. Dataprecision. We assume that "char" is at least 8 bits, "short" and

"int" at least 16, "long" at least 32. The code will work fine with larger

data sizes, although memory may be used inefficiently in some cases. However,
the JPEG compressed datastream must ultimately appear on external storage as a
sequence of 8-hit bytesif it isto conform to the standard. This may pose a
problem on machines where char is wider than 8 bits. The library represents
compressed data as an array of values of typedef JOCTET. If no datatype
exactly 8 bitswide is available, custom data source and data destination

modules must be written to unpack and pack the chosen JOCTET datatype into
8-bit external representation.

**% System overview ***

The compressor and decompressor are each divided into two main sections:

the JPEG compressor or decompressor proper, and the preprocessing or
postprocessing functions. The interface between these two sectionsisthe
image data that the official JPEG spec regards asits input or output: this
dataisin the colorspace to be used for compression, and it is downsampled

to the sampling factors to be used. The preprocessing and postprocessing

steps are responsible for converting a normal image representation to or from
thisform. (Those few applications that want to deal with Y CbCr downsampled
data can skip the preprocessing or postprocessing step.)

Looking more closely, the compressor library contains the following main
elements:
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Preprocessing:
* Color space conversion (e.g., RGB to Y CbCr).
* Edge expansion and downsampling. Optionally, this step can do simple
smoothing --- this is often helpful for low-quality source data.
JPEG proper:
* MCU assembly, DCT, quantization.
* Entropy coding (sequential or progressive, Huffman or arithmetic).

In addition to these modules we need overall control, marker generation,
and support code (memory management & error handling). Thereisaso a
module responsible for physically writing the output data --- typically
thisisjust an interface to fwrite(), but some applications may need to

do something else with the data.

The decompressor library contains the following main elements:

JPEG proper:
* Entropy decoding (sequential or progressive, Huffman or arithmetic).
* Dequantization, inverse DCT, MCU disassembly.
Postprocessing:
* Upsampling. Optionally, this step may be able to do more general
rescaling of the image.
* Color space conversion (e.g., YCbCr to RGB). This step may also
provide gamma adjustment [ currently it does not ].
* Optional color quantization (e.g., reduction to 256 colors).
* Optional color precision reduction (e.g., 24-bit to 15-bit color).
[Thisfeature is not currently implemented.]

We also need overall control, marker parsing, and a data source module.
The support code (memory management & error handling) can be shared with
the compression half of the library.

There may be several implementations of each of these elements, particularly
in the decompressor, where awide range of speed/quality tradeoffsis very
useful. 1t must be understood that some of the best speedups involve
merging adjacent stepsin the pipeline. For example, upsampling, color space
conversion, and color quantization might all be done at once when using a
low-quality ordered-dither technique. The system architecture is designed to
allow such merging where appropriate.

Note: it is convenient to regard edge expansion (padding to block boundaries)

as a preprocessing/postprocessing function, even though the JPEG spec includes
it in compression/decompression. We do this because downsampling/upsampling
can be simplified alittleif they work on padded data: it's not necessary to

have special cases at the right and bottom edges. Therefore the interface

buffer is always an integral number of blocks wide and high, and we expect
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compression preprocessing to pad the source data properly. Padding will occur
only to the next block (block_size-sample) boundary. In an interleaved-scan
situation, additional dummy blocks may be used to fill out MCUs, but the MCU
assembly and disassembly logic will create or discard these blocks internally.
(Thisis advantageous for speed reasons, since we avoid DCTing the dummy
blocks. It aso permitsasmall reduction in file size, because the

compressor can choose dummy block contents so asto minimize their size

in compressed form. Finally, it makes the interface buffer specification
independent of whether the fileis actually interleaved or not.)

Applications that wish to deal directly with the downsampled data must
provide similar buffering and padding for odd-sized images.

*** Poor man's object-oriented programming ***

It should be clear by now that we have alot of quasi-independent processing
steps, many of which have several possible behaviors. To avoid cluttering the
code with lots of switch statements, we use a simple form of object-style
programming to separate out the different possibilities.

For example, two different color quantization algorithms could be implemented
as two separate modules that present the same external interface; at runtime,
the calling code will access the proper module indirectly through an "object".

We can get the limited features we need while staying within portable C.

The basic tool isafunction pointer. An "object" isjust a struct

containing one or more function pointer fields, each of which correspondsto
amethod namein real object-oriented languages. During initialization we

fill in the function pointers with references to whichever module we have
determined we need to use in this run. Then invocation of the module is done
by indirecting through a function pointer; on most machines thisis no more
expensive than a switch statement, which would be the only other way of
making the required run-time choice. Thereally significant benefit, of
coursg, is keeping the source code clean and well structured.

We can also arrange to have private storage that varies between different
implementations of the same kind of object. We do this by making all the
modul e-specific object structs be separately allocated entities, which will
be accessed via pointers in the master compression or decompression struct.
The "public" fields or methods for a given kind of object are specified by
acommonly known struct. But amodul€'s initialization code can alocate
alarger struct that contains the common struct as its first member, plus
additional private fields. With appropriate pointer casting, the modul€e's
internal functions can access these private fields. (For asimple example,
see jdatadst.c, which implements the external interface specified by struct
jpeg_destination_mgr, but adds extrafields.)

(Of coursethiswould all be alot easier if we were using C++, but we are
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not yet prepared to assume that everyone has a C++ compiler.)

An important benefit of this schemeisthat it is easy to provide multiple
versions of any method, each tuned to a particular case. While alot of

precal culation might be done to select an optimal implementation of a method,
the cost per invocation is constant. For example, the upsampling step might
have a"generic" method, plus one or more "hardwired" methods for the most
popular sampling factors; the hardwired methods would be faster because they'd
use straight-line code instead of for-loops. The cost to determine which

method to use is paid only once, at startup, and the selection criteria are

hidden from the callers of the method.

This plan differs alittle bit from usual object-oriented structures, in that

only one instance of each object class will exist during execution. The

reason for having the class structure is that on different runs we may create
different instances (choose to execute different modules). Y ou can think of
the term "method" as denoting the common interface presented by a particular
set of interchangeable functions, and "object” as denoting a group of related
methods, or the total shared interface behavior of agroup of modules.

*** QOverall control structure ***

We previously mentioned the need for overall control logic in the compression
and decompression libraries. In 1JG implementations prior to v5, overall
control was mostly provided by "pipeline control" modules, which proved to be
large, unwieldy, and hard to understand. To improve the situation, the

control logic has been subdivided into multiple modules. The control modules
consist of:

1. Master control for module selection and initialization. This has two
responsibilities:

1A. Startup initialization at the beginning of image processing.
Theindividual processing modulesto be used in this run are selected
and given initialization calls.

1B. Per-pass control. This determines how many passes will be performed
and calls each active processing module to configure itself
appropriately at the beginning of each pass. End-of-pass processing,
where necessary, is also invoked from the master control module.

Method selection is partialy distributed, in that a particular processing
module may contain several possible implementations of a particular method,
which it will select among when giveniitsinitialization call. The master
control code need only be concerned with decisions that affect more than
one module.
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2. Data buffering control. A separate control module exists for each
inter-processing-step data buffer. This module is responsible for
invoking the processing steps that write or read that data buffer.

Each buffer controller sees the world as follows:

input data=> processing step A => buffer => processing step B => output data

—————————————————— controller ------------------

The controller knows the dataflow requirements of steps A and B: how much data
they want to accept in one chunk and how much they output in one chunk. Its
function is to manage its buffer and call A and B at the proper times.

A data buffer control module may itself be viewed as a processing step by a
higher-level control module; thus the control modules form a binary tree with
elementary processing steps at the leaves of the tree.

The control modules are objects. A considerable amount of flexibility can

be had by replacing implementations of a control module. For example:

* Merging of adjacent stepsin the pipeline is done by replacing a control
module and its pair of processing-step modules with a single processing-
step module. (Hence the possible merges are determined by the tree of
control modules.)

* |n some processing modes, a given interstep buffer need only be a"strip”
buffer large enough to accommodate the desired data chunk sizes. In other
modes, a full-image buffer is needed and several passes are required.

The control module determines which kind of buffer is used and manipulates
virtual array buffers as needed. One or both processing steps may be
unaware of the multi-pass behavior.

In theory, we might be able to make all of the data buffer controllers
interchangeable and provide just one set of implementationsfor all. In
practice, each one contains considerable special-case processing for its
particular job. The buffer controller concept should be regarded as an
overall system structuring principle, not as a complete description of the
task performed by any one controller.

*** Compression object structure ***
Hereis asketch of the logical structure of the JPEG compression library:

|-- Colorspace conversion
|-- Preprocessing controller --|
| |-- Downsampling
Main controller --|
| |-- Forward DCT, quantize
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|-- Coefficient controller --|
[-- Entropy encoding

This sketch al so describes the flow of control (subroutine calls) during

typical image data processing. Each of the components shown in the diagram is
an "object" which may have several different implementations available. One
or more source code files contain the actual implementation(s) of each object.

The objects shown above are:

* Main controller: buffer controller for the subsampled-data buffer, which
holds the preprocessed input data. This controller invokes preprocessing to
fill the subsampled-data buffer, and JPEG compression to empty it. Thereis
usualy no need for afull-image buffer here; a strip buffer is adequate.

* Preprocessing controller: buffer controller for the downsampling input data
buffer, which lies between colorspace conversion and downsampling. Note
that a unified conversion/downsampling module would probably replace this
controller entirely.

* Colorspace conversion; converts application image data into the desired
JPEG color space; also changes the data from pixel-interleaved layout to
separate component planes. Processes one pixel row at atime.

* Downsampling: performs reduction of chroma components as required.
Optionally may perform pixel-level smoothing aswell. Processesa'row
group" at atime, where arow group is defined as Vmax pixel rows of each
component before downsampling, and Vk sample rows afterwards (remember Vk
differs across components). Some downsampling or smoothing a gorithms may
reguire context rows above and below the current row group; the
preprocessing controller isresponsible for supplying these rows via proper
buffering. The downsampler isresponsible for edge expansion at the right
edge (i.e., extending each sample row to amultiple of block size samples);
but the preprocessing controller is responsible for vertical edge expansion
(i.e., duplicating the bottom sample row as needed to make a multiple of
block_size rows).

* Coefficient controller: buffer controller for the DCT-coefficient data.

This controller handles MCU assembly, including insertion of dummy DCT
blocks when needed at the right or bottom edge. When performing
Huffman-code optimization or emitting a multiscan JPEG file, this
controller is responsible for buffering the full image. The equivalent of

one fully interleaved MCU row of subsampled datais processed per call,
even when the JPEG file is noninterleaved.

* Forward DCT and quantization: Perform DCT, quantize, and emit coefficients.
Works on one or more DCT blocks at atime. (Note: the coefficients are now
emitted in normal array order, which the entropy encoder is expected to
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convert to zigzag order as necessary. Prior versions of the 1JG code did
the conversion to zigzag order within the quantization step.)

* Entropy encoding: Perform Huffman or arithmetic entropy coding and emit the
coded data to the data destination module. Works on one MCU per call.

For progressive JPEG, the same DCT blocks are fed to the entropy coder

during each pass, and the coder must emit the appropriate subset of

coefficients.

In addition to the above objects, the compression library includes these
objects:

* Master control: determines the number of passes required, controls overall
and per-pass initialization of the other modules.

* Marker writing: generates JPEG markers (except for RSTn, which is emitted
by the entropy encoder when needed).

* Data destination manager: writes the output JPEG datastream to itsfinal
destination (e.g., afile). The destination manager supplied with the
library knows how to write to a stdio stream or to a memory buffer;
for other behaviors, the surrounding application may provide its own
destination manager.

* Memory manager: allocates and releases memory, controls virtual arrays
(with backing store management, where required).

* Error handler: performs formatting and output of error and trace messages,
determines handling of nonfatal errors. The surrounding application may
override some or all of this abject's methods to change error handling.

* Progress monitor: supports output of "percent-done" progress reports.
This object represents an optional callback to the surrounding application:
if wanted, it must be supplied by the application.

The error handler, destination manager, and progress monitor objects are
defined as separate objectsin order to simplify application-specific
customization of the JPEG library. A surrounding application may override
individual methods or supply its own al-new implementation of one of these
objects. The object interfaces for these objects are therefore treated as

part of the application interface of the library, whereas the other objects
areinternal to thelibrary.

The error handler and memory manager are shared by JPEG compression and
decompression; the progress monitor, if used, may be shared as well.

*** Decompression object structure ***
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Hereis asketch of the logical structure of the JPEG decompression library:

[-- Entropy decoding
|-- Coefficient controller --|
| |-- Dequantize, Inverse DCT
Main controller --|
| |-- Upsampling
|-- Postprocessing controller --| |-- Colorspace conversion
|-- Color quantization
|-- Color precision reduction

As before, this diagram also represents typical control flow. The objects
shown are;

* Main controller: buffer controller for the subsampled-data buffer, which
holds the output of JPEG decompression proper. This controller's primary
task isto feed the postprocessing procedure. Some upsampling agorithms
may regquire context rows above and below the current row group; when this
istrue, the main controller is responsible for managing its buffer so as
to make context rows available. In the current design, the main buffer is
aways a strip buffer; afull-image buffer is never required.

* Coefficient controller: buffer controller for the DCT-coefficient data.
This controller handles MCU disassembly, including deletion of any dummy
DCT blocks at the right or bottom edge. When reading a multiscan JPEG
file, this controller is responsible for buffering the full image.
(Buffering DCT coefficients, rather than samples, is necessary to support
progressive JPEG.) The equivaent of one fully interleaved MCU row of
subsampled datais processed per call, even when the source JPEG file is
noninterleaved.

* Entropy decoding: Read coded data from the data source module and perform
Huffman or arithmetic entropy decoding. Works on one MCU per call.
For progressive JPEG decoding, the coefficient controller supplies the prior
coefficients of each MCU (initialy all zeroes), which the entropy decoder
modifiesin each scan.

* Dequantization and inverse DCT: like it says. Note that the coefficients
buffered by the coefficient controller have NOT been dequantized; we

merge deguantization and inverse DCT into a single step for speed reasons.
When scaled-down output is asked for, simplified DCT algorithms may be used
that need fewer coefficients and emit fewer samples per DCT block, not the
full 8x8. Works on one DCT block at atime.

* Postprocessing controller: buffer controller for the color quantization
input buffer, when quantization isin use. (Without quantization, this
controller just calls the upsampler.) For two-pass quantization, this
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controller isresponsible for buffering the full-image data.

* Upsampling: restores chroma components to full size. (May support more
general output rescaling, too. Note that if undersized DCT outputs have
been emitted by the DCT module, this module must adjust so that properly
sized outputs are created.) Works on one row group at atime. This module
aso calsthe color conversion module, so itstop level is effectively a
buffer controller for the upsampling->color conversion buffer. However, in
al but the highest-quality operating modes, upsampling and color
conversion are likely to be merged into a single step.

* Colorspace conversion: convert from JPEG color space to output color space,
and change data layout from separate component planes to pixel-interleaved.
Works on one pixel row at atime.

* Color quantization: reduce the data to colormapped form, using either an
externally specified colormap or an internally generated one. This module
is not used for full-color output. Works on one pixel row at atime; may
reguire two passes to generate a color map. Note that the output will
aways be a single component representing colormap indexes. 1n the current
design, the output values are JSAMPLES, so an 8-bit compilation cannot
guantize to more than 256 colors. Thisis unlikely to be aproblemin
practice.

* Color reduction: this module handles color precision reduction, e.g.,
generating 15-bit color (5 bits/primary) from JPEG's 24-bit output.
Not quite clear yet how this should be handled... should we merge it with
colorspace conversion???

Note that some high-speed operating modes might condense the entire
postprocessing sequence to a single module (upsample, color convert, and
guantize in one step).

In addition to the above objects, the decompression library includes these
objects:

* Master control: determines the number of passes required, controls overall
and per-pass initialization of the other modules. Thisis subdivided into
input and output control: jdinput.c controls only input-side processing,
while jdmaster.c handles overall initialization and output-side control.

* Marker reading: decodes JPEG markers (except for RSTn).

* Data source manager: supplies the input JPEG datastream. The source
manager supplied with the library knows how to read from a stdio stream
or from amemory buffer; for other behaviors, the surrounding application
may provide its own source manager.
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* Memory manager: same as for compression library.

* Error handler: same as for compression library.

* Progress monitor: same as for compression library.

As with compression, the data source manager, error handler, and progress
monitor are candidates for replacement by a surrounding application.

*** Decompression input and output separation ***

To support efficient incremental display of progressive JPEG files, the
decompressor is divided into two sections that can run independently:

1. Datainput includes marker parsing, entropy decoding, and input into the
coefficient controller's DCT coefficient buffer. Note that this
processing isrelatively cheap and fast.

2. Data output reads from the DCT coefficient buffer and performsthe IDCT
and all postprocessing steps.

For a progressive JPEG file, the datainput processing is allowed to get
arbitrarily far ahead of the data output processing. (This occurs only

if the application calls jpeg_consume_input(); otherwise input and output
run in lockstep, since the input section is called only when the output
section needs more data.) In thisway the application can avoid making
extradisplay passes when datais arriving faster than the display pass
canrun. Furthermore, it is possible to abort an output pass without
losing anything, since the coefficient buffer is read-only as far asthe
output section is concerned. See libjpeg.txt for more detail.

A full-image coefficient array is only created if the JPEG file has multiple
scans (or if the application specifies buffered-image mode anyway). When
reading a single-scan file, the coefficient controller normally creates only
aone-MCU buffer, so input and output processing must run in lockstep in this
case. jpeg_consume_input() is effectively ano-op in this situation.

The main impact of dividing the decompressor in this fashion is that we must
be very careful with shared variablesin the cinfo data structure. Each
variable that can change during the course of decompression must be
classified as belonging to data input or data output, and each section must
look only at its own variables. For example, the data output section may not
depend on any of the variables that describe the current scan in the JPEG
file, because these may change as the data input section advances into a new
scan.

The progress monitor is (somewhat arbitrarily) defined to treat input of the
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file as one pass when buffered-image mode is not used, and to ignore data
input work completely when buffered-image mode isused. Note that the
library has no reliable way to predict the number of passes when dealing
with a progressive JPEG file, nor can it predict the number of output passes
in buffered-image mode. So the work estimate isinherently bogus anyway.

No comparable division is currently made in the compression library, because
thereisn't any real need for it.

*** Data formats ***

Arrays of pixel sample values use the following data structure:

typedef something JSAMPLE; apixel component value, 0.MAXJSAMPLE
typedef ISAMPLE * JISAMPROW,; ptr to arow of samples

typedef ISAMPROW *JSAMPARRAY ; ptr to alist of rows

typedef ISAMPARRAY *JSAMPIMAGE; ptr to alist of color-component arrays

The basic element type JSAMPLE will typically be one of unsigned char,

(signed) char, or short. Short will be used if samples wider than 8 bits are

to be supported (this is a compile-time option). Otherwise, unsigned char is

used if possible. If the compiler only supports signed chars, thenitis

necessary to mask off the value when reading. Thus, al reads of JSAMPLE
values must be coded as "GETJSAMPLE(value)", where the macro will be defined
as"((value) & OxFF)" on signed-char machines and "((int) (value))" elsewhere.

With these conventions, JSAMPLE values can be assumed to be >= 0. This helps
simplify correct rounding during downsampling, etc. The JPEG standard's
specification that sample values run from -128..127 is accommodated by

subtracting 128 from the sample value in the DCT step. Similarly, during
decompression the output of the IDCT step will beimmediately shifted back to

0..255. (NB: different values are required when 12-bit samples are in use.

The code is written in terms of MAXJSAMPLE and CENTERJSAMPLE, which will be
defined as 255 and 128 respectively in an 8-bit implementation, and as 4095

and 2048 in a 12-bit implementation.)

We use apointer per row, rather than atwo-dimensional JISAMPLE array. This
choice costs only a small amount of memory and has severa benefits:

* Code using the data structure doesn't need to know the allocated width of

the rows. This simplifies edge expansion/compression, since we can work

in an array that's wider than the logical picture width.

* |ndexing doesn't require multiplication; thisis a performance win on many
machines.

* Arrays with more than 64K total elements can be supported even on machines
where malloc() cannot allocate chunks larger than 64K.

* The rows forming a component array may be allocated at different times
without extra copying. Thistrick allows some speedups in smoothing steps
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that need access to the previous and next rows.

Note that each color component is stored in a separate array; we don't use the
traditional layout in which the components of a pixel are stored together.

This simplifies coding of modules that work on each component independently,
because they don't need to know how many components there are. Furthermore,
we can read or write each component to atemporary file independently, which
is helpful when dealing with noninterleaved JPEG files.

In general, a specific sample value is accessed by code such as

GETJSAMPL E(image] colorcomponent][row][cal])
where col is measured from the image left edge, but row is measured from the
first sample row currently in memory. Either of the first two indexings can
be precomputed by copying the relevant pointer.

Since most image-processing applications prefer to work on images in which

the components of a pixel are stored together, the data passed to or from the
surrounding application uses the traditional convention: asingle pixd is
represented by N consecutive JSAMPLE values, and an image row is an array of

(# of color components)* (image width) JSAMPLEs. One or more rows of data can
be represented by a pointer of type ISAMPARRAY in this scheme. Thisschemeis
converted to component-wise storage inside the JPEG library. (Applications

that want to skip JPEG preprocessing or postprocessing will have to contend

with component-wise storage.)

Arrays of DCT-coefficient values use the following data structure:

typedef short JCOEF; a 16-bit signed integer

typedef JCOEF JBLOCK[DCTSIZEZ2]; an 8x8 block of coefficients

typedef JBLOCK *JBLOCKROW,; ptr to one horizontal row of 8x8 blocks

typedef IBLOCKROW *JBLOCKARRAY:; ptr to alist of such rows

typedef BBLOCKARRAY *JBLOCKIMAGE; ptr to alist of color component arrays

The underlying typeis at least a 16-bit signed integer; while "short" is big

enough on all machines of interest, on some machinesit is preferable to use

"int" for speed reasons, despite the storage cost. Coefficients are grouped

into 8x8 blocks (but we always use #defines DCTSIZE and DCTSIZE2 rather than
"8" and "64").

The contents of a coefficient block may be in either "natural” or zigzagged
order, and may be true values or divided by the quantization coefficients,
depending on where the block isin the processing pipeline. In the current
library, coefficient blocks are kept in natural order everywhere; the entropy
codecs zigzag or dezigzag the data as it is written or read. The blocks

contain quantized coefficients everywhere outside the DCT/IDCT subsystems.
(Thislatter decision may need to be revisited to support variable
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guantization ala JPEG Part 3.)

Notice that the allocation unit is now arow of 8x8 coefficient blocks,
corresponding to block_size rows of samples. Otherwise the structure
is much the same as for samples, and for the same reasons.

On machines where malloc() can't handle arequest bigger than 64Kb, this data
structure limits us to rows of less than 512 JBBLOCKS, or a picture width of
4000+ pixels. This seems an acceptable restriction.

On 80x86 machines, the bottom-level pointer types (JSAMPROW and JBLOCKROW)
must be declared as "far" pointers, but the upper levels can be "near"

(implying that the pointer lists are allocated in the DS segment).

We use a#define symbol FAR, which expandsto the "far" keyword when

compiling on 80x86 machines and to nothing el sewhere.

*** Suspendable processing ***

In some applicationsit is desirable to use the JPEG library as an
incremental, memory-to-memory filter. In this situation the data source or
destination may be a limited-size buffer, and we can't rely on being able to
empty or refill the buffer at arbitrary times. Instead the application would
like to have control return from the library at buffer overflow/underrun, and
then resume compression or decompression at alater time.

This scenario is supported for simple cases. (For anything more complex, we
recommend that the application "bite the bullet" and develop real multitasking
capability.) Thelibjpeg.txt file goesinto more detail about the usage and
limitations of this capability; here we address the implications for library
structure.

The essence of the problem isthat the entropy codec (coder or decoder) must
be prepared to stop at arbitrary times. In turn, the controllers that call

the entropy codec must be able to stop before having produced or consumed all
the data that they normally would handlein one call. That part is reasonably
straightforward: we make the controller call interfaces include "progress
counters' which indicate the number of data chunks successfully processed, and
we require callersto test the counter rather than just assume all of the data

was processed.

Rather than trying to restart at an arbitrary point, the current Huffman

codecs are designed to restart at the beginning of the current MCU after a
suspension due to buffer overflow/underrun. At the start of each call, the
codec'sinternal state isloaded from permanent storage (in the JPEG object
structures) into local variables. On successful completion of the MCU, the
permanent stateis updated. (This copying isnot very expensive, and may even
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lead to *improved* performanceif the local variables can be registerized.)

If a suspension occurs, the codec simply returns without updating the state,

thus effectively reverting to the start of the MCU. Note that thisimplies
leaving some data unprocessed in the source/destination buffer (ie, the
compressed partial MCU). The data source/destination module interfaces are
specified so asto make this possible. This also impliesthat the data buffer

must be large enough to hold a worst-case compressed M CU; a couple thousand
bytes should be enough.

In a successive-approximation AC refinement scan, the progressive Huffman
decoder has to be able to undo assignments of newly nonzero coefficientsif it
suspends before the MCU is complete, since decoding requires distinguishing
previously-zero and previously-nonzero coefficients. Thisisabit tedious

but probably won't have much effect on performance. Other variants of Huffman
decoding need not worry about this, since they will just store the same values
again if forced to repeat the MCU.

This approach would probably not work for an arithmetic codec, sinceits
modifiable state is quite large and couldn't be copied cheaply. Instead it
would have to suspend and resume exactly at the point of the buffer end.

The JPEG marker reader is designed to cope with suspension at an arbitrary
point. It does so by backing up to the start of the marker parameter segment,

so the data buffer must be big enough to hold the largest marker of interest.
Again, acouple KB should be adequate. (A special "skip" convention is used
to bypass COM and APPn markers, so these can be larger than the buffer size
without causing problems; otherwise a 64K buffer would be needed in the worst
case.)

The JPEG marker writer currently does *not* cope with suspension.

We fed that thisis not necessary; it is much easier simply to require

the application to ensure there is enough buffer space before starting. (An
empty 2K buffer is more than sufficient for the header markers; and ensuring
there are a dozen or two bytes available before calling jpeg_finish_compress()
will suffice for the trailer.) Thiswould not work for writing multi-scan

JPEG files, but we simply do not intend to support that capability with
suspension.

*** Memory manager services ***

The JPEG library's memory manager controls allocation and deallocation of
memory, and it manages large "virtual" data arrays on machines where the
operating system does not provide virtual memory. Note that the same
memory manager serves both compression and decompression operations.

In all cases, allocated objects are tied to a particular compression or
decompression master record, and they will be released when that master
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record is destroyed.

The memory manager does not provide explicit deallocation of objects.
Instead, objects are created in "pools* of free storage, and a whole pool

can be freed at once. This approach helps prevent storage-leak bugs, and

it speeds up operations whenever malloc/free are dow (as they often are).

The pools can be regarded as lifetime identifiers for objects. Two
poolg/lifetimes are defined:

* JPOOL_PERMANENT lasts until master record is destroyed

* JPOOL_IMAGE lasts until done with image (JPEG datastream)

Permanent lifetime is used for parameters and tables that should be carried
across from one datastream to another; thisincludes all application-visible
parameters. Image lifetimeis used for everything else. (A third lifetime,
JPOOL_PASS = one processing pass, was originaly planned. However it was
dropped as not being worthwhile. The actual usage patterns are such that the
peak memory usage would be about the same anyway; and having per-pass storage
substantially complicates the virtual memory allocation rules --- see below.)

The memory manager deals with three kinds of object:

1. "Small" objects. Typ