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@@ ‐4,6 +4,15 @@ project(LStore C)

 
 set(LSTORE_PROJECT_VERSION "0.5.1‐unknown_commit" CACHE STRING "Project version <major>.<minor>.<patch>[‐<git‐hash>[‐<other‐
tags>]]")

 
+# Preliminary configuration. Need to find ccache to set the defaults for the
+# corresponding option
+find_program(FOUND_CCACHE ccache)
+if(FOUND_CCACHE)
+    set(ENABLE_CCACHE_DEFAULT ON)
+else()
+    set(ENABLE_CCACHE_DEFAULT OFF)
+endif()
+
 # Options
 option(BUILD_SHARED_LIBS "Build shared LStore libraries" ON)
 option(BUILD_TESTS "Build tests" ON)

@@ ‐17,6 +26,7 @@ option(ENABLE_MSAN "Enable memory sanitizer" OFF)

 option(ENABLE_TSAN "Enable thread sanitizer" OFF)
 option(ENABLE_UBSAN "Enable undefined behaviour sanitizer" OFF)
 option(ENABLE_FUZZ "Build with AFL fuzz support" OFF)
+option(ENABLE_CCACHE "Build with ccache" ${ENABLE_CCACHE_DEFAULT})
 
 option(INSTALL_EXTERNALS "Install externals to \$CMAKE_INSTALL_PATH" OFF)
 option(INSTALL_YUM_RELEASE "Install yum lstore‐release (may require root)" OFF)

@@ ‐37,7 +47,7 @@ set(CMAKE_INSTALL_PREFIX "${CMAKE_BINARY_DIR}/local"

 set(USE_SUPERBUILD ON)
 set(CMAKE_MODULE_PATH ${CMAKE_SOURCE_DIR}/cmake)

 set(CMAKE_C_FLAGS "${CMAKE_C_FLAGS} ‐std=c99 ‐fPIC ‐D_REENTRANT ‐D_GNU_SOURCE ‐D_LARGEFILE64_SOURCE ‐D_FILE_OFFSET_BITS=64 ‐
fvisibility=hidden ‐Werror=implicit‐function‐declaration")

‐set(CMAKE_C_FLAGS_DEBUG "${CMAKE_C_FLAGS_DEBUG} ‐Wall ‐Wextra ‐Wno‐unused‐parameter ‐Wno‐deprecated‐declarations ‐Werror=format ‐
Werror=implicit‐function‐declaration ‐Werror=incompatible‐pointer‐types")

+set(CMAKE_C_FLAGS_DEBUG "${CMAKE_C_FLAGS_DEBUG} ‐Wall ‐Wextra ‐Wno‐unused‐parameter ‐Wno‐deprecated‐declarations ‐Werror=format ‐
Werror=implicit‐function‐declaration")

 set(CMAKE_MACOSX_RPATH ON)
 if(INSTALL_EXTERNALS)
     set(EXTERNAL_INSTALL_DIR ${CMAKE_INSTALL_PREFIX})

@@ ‐77,6 +87,10 @@ set(CMAKE_C_FLAGS "${CMAKE_C_FLAGS} ${LSTORE_SANITIZE_FLAGS}")

 set(CMAKE_EXE_LINKER_FLAGS "${CMAKE_EXE_LINKER_FLAGS} ${LSTORE_SANITIZE_LINK_FLAGS}")
 set(CMAKE_SHARED_LINKER_FLAGS "${CMAKE_SHARED_LINKER_FLAGS} ${LSTORE_SANITIZE_LINK_FLAGS}")
 
+if(ENABLE_FUZZ AND ENABLE_CCACHE)
+    message(FATAL "Don't have proper support for nested wrappers yet")
+endif()
+
 if(ENABLE_FUZZ)
     if("${CMAKE_C_COMPILER_ID}" STREQUAL "GNU")
         set(FUZZ_COMPILE_NAME "afl‐gcc")

@@ ‐89,6 +103,40 @@ if(ENABLE_FUZZ)

     find_program(CMAKE_C_COMPILER ${FUZZ_COMPILE_NAME})
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 endif()
 
+if(ENABLE_CCACHE)
+    message(STATUS "Enabling ccache")
+    set(LSTORE_COMPILER_WRAPPER "ccache ")
+    set(LSTORE_COMPILER_WRAPPER_CMAKE "‐DCMAKE_C_COMPILER=ccache"
+                                      "‐DCMAKE_CXX_COMPILER=ccache")
+    if(CMAKE_C_COMPILER)
+        list(APPEND LSTORE_COMPILER_WRAPPER_CMAKE 
+                    "‐DCMAKE_C_COMPILER_ARG1=${CMAKE_C_COMPILER}")
+    else()
+        list(APPEND LSTORE_COMPILER_WRAPPER_CMAKE 
+                    "‐DCMAKE_C_COMPILER_ARG1=cc")
+    endif()
+    if(CMAKE_CXX_COMPILER)
+        list(APPEND LSTORE_COMPILER_WRAPPER_CMAKE 
+                    "‐DCMAKE_CXX_COMPILER_ARG1=${CMAKE_CXX_COMPILER}")
+    else()
+        list(APPEND LSTORE_COMPILER_WRAPPER_CMAKE 
+                    "‐DCMAKE_CXX_COMPILER_ARG1=c++")
+    endif()
+    set_property(GLOBAL PROPERTY RULE_LAUNCH_COMPILE ccache)
+    set_property(GLOBAL PROPERTY RULE_LAUNCH_LINK ccache)
+else()
+    set(LSTORE_COMPILER_WRAPPER "")
+    set(LSTORE_COMPILER_WRAPPER_CMAKE "‐DCMAKE_C_COMPILER=${CMAKE_C_COMPILER}"
+                                      "‐DCMAKE_CXX_COMPILER=${CMAKE_CXX_COMPILER}")
+endif()
+
+# Detect compiler flags
+include(CheckCCompilerFlag)
+check_c_compiler_flag(‐Werror=incompatible‐pointer‐types HAS_INCOMPATIBLE_POINTER_WERROR)
+if(HAS_INCOMPATIBLE_POINTER_WERROR)
+    set(CMAKE_C_FLAGS "${CMAKE_C_FLAGS} ‐Werror=incompatible‐pointer‐types")
+endif()
+
 # Use gnu‐style paths
 include(GNUInstallDirs)
 

@@ ‐155,6 +203,23 @@ if(BUILD_TESTS)

     endif()
 endif()
 
+# Build documentation
+find_program(DOXYGEN_PATH doxygen
+             DOC "Path to doxygen executable")
+add_custom_target(docs COMMENT "Build documentation")
+add_custom_target(doxygen COMMAND "${DOXYGEN_PATH}"
+                    WORKING_DIRECTORY "${CMAKE_SOURCE_DIR}/doc/"
+                    COMMENT "Document code with doxygen")
+add_custom_target(sphinx‐html COMMAND $(MAKE) "html"
+                    WORKING_DIRECTORY "${CMAKE_SOURCE_DIR}/doc/"
+                    COMMENT "Produce sphinx documentation (HTML)")
+add_custom_target(sphinx‐man COMMAND $(MAKE) "man"
+                    WORKING_DIRECTORY "${CMAKE_SOURCE_DIR}/doc/"
+                    COMMENT "Produce sphinx documentation (Man Pages)")
+add_dependencies(sphinx‐html doxygen)
+add_dependencies(sphinx‐man doxygen)
+add_dependencies(docs sphinx‐html sphinx‐man)
+
 # Import packaging
 include(LStorePackaging)
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@@ ‐90,7 +90,7 @@ compile_map['scan‐build'] = {

         def scan_checks = "‐enable‐checker alpha.core.BoolAssignment ‐enable‐checker alpha.core.CallAndMessageUnInitRefArg ‐enable‐checker alpha.core.CastSize ‐enable‐checker alpha.core.CastToStruct ‐enable‐checker alpha.core.DynamicTypeChecker ‐enable‐checker alpha.core.FixedAddr ‐enable‐checker alpha.core.IdenticalExpr ‐enable‐checker alpha.core.PointerArithm ‐enable‐checker alpha.core.PointerSub ‐enable‐checker alpha.core.SizeofPtr ‐enable‐checker alpha.core.TestAfterDivZero ‐enable‐checker alpha.cplusplus.VirtualCall ‐enable‐checker alpha.deadcode.UnreachableCode ‐enable‐checker alpha.security.ArrayBound ‐enable‐checker alpha.security.ArrayBoundV2 ‐enable‐checker alpha.security.MallocOverflow ‐enable‐checker alpha.security.ReturnPtrRange ‐enable‐checker alpha.security.taint.TaintPropagation ‐enable‐checker alpha.unix.Chroot ‐enable‐checker alpha.unix.PthreadLock ‐enable‐checker alpha.unix.SimpleStream ‐enable‐checker alpha.unix.Stream ‐enable‐checker alpha.unix.cstring.BufferOverlap ‐enable‐checker alpha.unix.cstring.NotNullTerminated ‐enable‐checker alpha.unix.cstring.OutOfBounds"
         dir('build') {
             sh "mkdir clang‐static‐analyzer"
‐            sh "CCC_CC=clang scan‐build cmake ‐DCMAKE_EXPORT_COMPILE_COMMANDS=ON ‐DBUILD_TESTS=on ‐DCMAKE_INSTALL_PREFIX=local/ .."

https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/Jenkinsfile
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+            sh "CCC_CC=clang scan‐build cmake ‐DCMAKE_EXPORT_COMPILE_COMMANDS=ON ‐DBUILD_TESTS=on ‐DCMAKE_INSTALL_PREFIX=local/ ‐DENABLE_CCACHE=OFF 
             sh "CC=clang make externals ‐j2"
             sh "CCC_CC=clang scan‐build ‐o clang‐static‐analyzer ‐v ‐v ${scan_checks} ‐‐keep‐empty make ‐j16"
             sh "mv clang‐static‐analyzer/* ../clang‐report"

@@ ‐105,15 +105,15 @@ for (int i = 0 ; i < distros.size(); ++i) {

     compile_map["${x}"] = { node('docker') {
         deleteDir()
         unstash 'source'
‐        sh "bash scripts/generate‐docker‐base.sh ${x}"
‐        sh "bash scripts/build‐docker‐base.sh ${x}"
‐        sh "bash scripts/package.sh ${x}"
‐        sh "bash scripts/update‐repo.sh ${x}"
+        sh """bash scripts/generate‐docker‐base.sh ${x}
+              bash scripts/build‐docker‐base.sh ${x}
+              bash scripts/package.sh ${x}"""
+        sh """bash scripts/update‐repo.sh ${x}
+              bash scripts/test‐repo.sh ${x}"""
         archive 'build/package/**'
‐        sh "bash scripts/test‐repo.sh ${x}"
         stash includes: 'build/package/**', name: "${x}‐package"
         dockerFingerprintFrom dockerfile: "scripts/docker/builder/${x}/Dockerfile", \
‐        image: "lstore/builder:${x}"
+                                image: "lstore/builder:${x}"
     } }
 }
 

 cmake/LStoreExternals.cmake
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@@ ‐13,7 +13,7 @@ if(BUILD_APR OR (NOT APR‐ACCRE_FOUND) OR (APR_LIBRARY MATCHES "̂${EXTERNAL_INSTA

                 "‐‐includedir=${EXTERNAL_INSTALL_DIR}/include/apr‐ACCRE‐1"
                 "‐‐with‐installbuilddir=${EXTERNAL_INSTALL_DIR}/lib/apr‐ACCRE‐1/build"
                                 "‐‐enable‐static=yes" "‐‐enable‐shared=no" "‐‐with‐pic"
‐                                "CC=${CMAKE_C_COMPILER}"
+                                "CC=${LSTORE_COMPILER_WRAPPER}${CMAKE_C_COMPILER}"
             BUILD_COMMAND $(MAKE)
             TEST_COMMAND $(MAKE) "test"
             INSTALL_COMMAND $(MAKE) "install"

@@ ‐43,7 +43,7 @@ if(BUILD_APU OR (NOT APRUTIL‐ACCRE_FOUND) OR (APU_LIBRARY MATCHES "̂${EXTERNAL_I

                 "‐‐includedir=${EXTERNAL_INSTALL_DIR}/include/apr‐util‐ACCRE‐1"
                 "‐‐with‐installbuilddir=${EXTERNAL_INSTALL_DIR}/lib/apr‐util‐ACCRE‐1/build"
                                 "‐‐enable‐static=yes" "‐‐enable‐shared=no" "‐‐with‐pic"
‐                                "CC=${CMAKE_C_COMPILER}"
+                                "CC=${LSTORE_COMPILER_WRAPPER}${CMAKE_C_COMPILER}"
             BUILD_COMMAND $(MAKE)
             TEST_COMMAND $(MAKE) "test"
             INSTALL_COMMAND $(MAKE) "install"

@@ ‐61,7 +61,7 @@ if(BUILD_JERASURE OR (NOT JERASURE_FOUND) OR (JERASURE_LIBRARY MATCHES "̂${EXTER

             INSTALL_DIR "${EXTERNAL_INSTALL_DIR}"
             CMAKE_ARGS ‐DCMAKE_INSTALL_PREFIX=${EXTERNAL_INSTALL_DIR}
                         ‐DWANT_SHARED:BOOL=OFF ‐DWANT_STATIC:BOOL=ON
‐                        "‐DCMAKE_C_COMPILER=${CMAKE_C_COMPILER}"
+                        ${LSTORE_COMPILER_WRAPPER_CMAKE}
       TEST_COMMAND ""
             INSTALL_COMMAND $(MAKE) "install"
     )

@@ ‐76,7 +76,8 @@ if((NOT CZMQ_FOUND) OR (CZMQ_LIBRARY MATCHES "̂${EXTERNAL_INSTALL_DIR}"))

             INSTALL_DIR "${EXTERNAL_INSTALL_DIR}"
             CMAKE_ARGS ‐DCMAKE_INSTALL_PREFIX=${EXTERNAL_INSTALL_DIR}
                         ‐DBUILD_SHARED_LIBS:BOOL=OFF
‐                        "‐DCMAKE_C_COMPILER=${CMAKE_C_COMPILER}"
+                        ‐DCMAKE_C_FLAGS="‐fPIC"
+                        ${LSTORE_COMPILER_WRAPPER_CMAKE}
             TEST_COMMAND $(MAKE) "test"
             INSTALL_COMMAND $(MAKE) "install"
       TEST_EXCLUDE_FROM_MAIN 1

View
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@@ ‐48,7 +48,10 @@ set(CPACK_DEBIAN_PACKAGE_SHLIBDEPS ON)

 # Targetski
 add_custom_target(dist COMMAND ${CMAKE_MAKE_PROGRAM} package_source)
 if(UNIX)
‐    ADD_CUSTOM_TARGET(rpm rpmbuild ‐ta ${CPACK_SOURCE_PACKAGE_FILE_NAME}.tar.gz)
+    ADD_CUSTOM_TARGET(rpm rpmbuild ‐‐verbose
+        ‐D "_rpmdir ${CMAKE_BINARY_DIR}/rpm_output"
+        ‐D "_srcrpmdir ${CMAKE_BINARY_DIR}/srpm_output"
+        ‐ta ${CPACK_SOURCE_PACKAGE_FILE_NAME}.tar.gz)
     ADD_DEPENDENCIES(rpm dist)
     ADD_CUSTOM_TARGET(deb dpkg‐buildpackage ‐uc ‐us)
 endif()
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@@ ‐20,6 +20,6 @@ export DH_BUILD_DDEBS=1

 
 # dh_make generated override targets
 # This is example for Cmake (See https://bugs.debian.org/641051 )
‐#override_dh_auto_configure:
‐#  dh_auto_configure ‐‐ # ‐DCMAKE_LIBRARY_PATH=$(DEB_HOST_MULTIARCH)
+override_dh_auto_configure:
+  dh_auto_configure ‐‐ ‐DCMAKE_INSTALL_PREFIX=/usr #  ‐DCMAKE_LIBRARY_PATH=$(DEB_HOST_MULTIARCH)
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@@ ‐771,7 +771,7 @@ WARN_LOGFILE           =

 # spaces. See also FILE_PATTERNS and EXTENSION_MAPPING
 # Note: If this tag is empty the current directory is searched.
 
‐INPUT                  = ../src/toolbox/chksum.h
+INPUT                  = ../src/toolbox/tbx
 
 # This tag can be used to specify the character encoding of the source files
 # that doxygen parses. Internally doxygen uses the UTF‐8 encoding. Doxygen uses

 lstore.spec
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@@ ‐17,17 +17,19 @@ Source: https://github.com/accre/lstore‐release/archive/LStore‐%{_version}.tar.g

 LStore ‐ Logistical Storage.
 
 %prep
‐%setup ‐n LStore‐%{_version}
+%setup ‐q ‐n LStore‐%{_version}
 
 %build
 CFLAGS="‐I%{_prefix}/include $RPM_OPT_FLAGS"
 CMAKE_FLAGS="‐DCMAKE_INSTALL_PREFIX=%{_prefix}"
 CMAKE_FLAGS="$CMAKE_FLAGS ‐DINSTALL_YUM_RELEASE:BOOL=ON"
 CMAKE_FLAGS="$CMAKE_FLAGS ‐DINSTALL_META:BOOL=ON"
+CMAKE_FLAGS="$CMAKE_FLAGS ‐DCMAKE_BUILD_TYPE:BOOL=RelWithDebInfo"
 cmake $CMAKE_FLAGS .
‐make
+make  %{?_smp_mflags}
 
 %install
+rm ‐rf $RPM_BUILD_ROOT
 make DESTDIR=$RPM_BUILD_ROOT install
 
 %clean

@@ ‐39,8 +41,8 @@ rm ‐rf $RPM_BUILD_ROOT

 
 %files
 %defattr(‐,root,root,‐)

https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/debian/rules
https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/doc/Doxyfile
https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/lstore.spec
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‐/usr/bin
‐/usr/lib64
+%{_bindir}/*
+%{_libdir}/*
 
 %changelog
 * Sat Apr 23 2016 Andrew Melo <andrew.m.melo@vanderbilt.edu> 0.5.1‐1

@@ ‐53,7 +55,7 @@ Requires: lstore

 %description devel
 Development files for LStore
 %files devel
‐/usr/include
+%{_includedir}/*
 
 %package meta
 Summary: Default LStore configuration

 scripts/generate‐docker‐base.sh
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@@ ‐65,6 +65,7 @@ for DISTRO in "${DISTROS[@]}"; do

         rpm)
             ADDITIONAL_PACKAGES=(
                                     autoconf
+                                    ccache
                                     curl
                                     createrepo
                                     czmq‐devel

@@ ‐85,6 +86,7 @@ for DISTRO in "${DISTROS[@]}"; do

             ADDITIONAL_PACKAGES=(
                                     autoconf
                                     ca‐certificates
+                                    ccache
                                     cmake
                                     curl
                                     debhelper

 scripts/package‐internal‐separate.sh

... ...
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@@ ‐0,0 +1,120 @@

+#!/bin/bash
+
+#
+#  package‐internal.sh ‐ Runs within docker container to package LStore
+#
+
+#
+# Preliminary bootstrapping
+#
+set ‐eu
+ABSOLUTE_PATH=$(cd ̀dirname "${BASH_SOURCE[0]}"̀ && pwd)
+source $ABSOLUTE_PATH/functions.sh
+PACKAGE_DISTRO=${1:‐unknown_distro}
+PACKAGE_SUBDIR=$PACKAGE_DISTRO
+umask 0000
+
+case $PACKAGE_DISTRO in
+undefined)
+  # TODO Fail gracefully
+    ;;
+ubuntu‐*|debian‐*)
+    # switch to gdebi if automatic dependency resolution is needed
+    PACKAGE_INSTALL="dpkg ‐i"        
+    PACKAGE_SUFFIX=deb
+    ;;
+centos‐*)
+    PACKAGE_INSTALL="rpm ‐i"
+    PACKAGE_SUFFIX=rpm
+    ;;
+*)

https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/scripts/generate-docker-base.sh
https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/scripts/package-internal-separate.sh
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+    fatal "Unexpected distro name $DISTRO_NAME"
+    ;;
+esac
+
+# todo could probe this from docker variables
+PACKAGE_BASE="/tmp/lstore‐release"
+REPO_BASE=$LSTORE_RELEASE_BASE/build/package/$PACKAGE_SUBDIR
+# Here and elsewhere, we need to set the umask when we write to the host‐mounted
+#    paths. Otherwise users outside the container can't read/write files. But,
+#    we don't want to just blindly set umask 0000, in case there's some
+#    weirdness with how the installer works.
+(
+    umask 000
+    mkdir ‐p $PACKAGE_BASE/{build,cmake} $REPO_BASE
+    # That being said, umask appears to not work right...
+    # FIXME: Why is umask so sad?
+    chmod 777 $PACKAGE_BASE $PACKAGE_BASE/{build,cmake} $REPO_BASE
+)
+check_cmake $PACKAGE_BASE/cmake
+note "Beginning packaging at $(date) for $PACKAGE_SUBDIR"
+
+#
+# Get weird. Build each package, then install the RPM. If this is 
+#   configurable in the future, the order of packages matters.
+#
+cd $PACKAGE_BASE/build
+for PACKAGE in apr‐accre apr‐util‐accre jerasure czmq \
+               toolbox gop ibp lio release meta; do
+#for PACKAGE in meta; do
+    SOURCE_BASE=$(get_repo_source_path ${PACKAGE})
+    if [ "$PACKAGE" == "czmq" ];then
+        if (ldconfig ‐p | grep ‐q libczmq); then
+                echo "libczmq.so is available: skipping czmq package build.";
+                continue
+        else
+                echo "libczmq.so not found, building a czmq package...";
+        fi
+    fi
+
+    (
+        umask 000
+        mkdir ‐p $PACKAGE
+        # See above.
+        chmod 777 $PACKAGE
+    )
+    pushd $PACKAGE
+    # NOTE: Can't do this with ‐‐git‐dir. Git 1.8.3.1 considers the tag "dirty"
+    #       if the CURRENT working directory is dirty...
+    # NOTE: The git update‐index is needed since the host and container git
+    #       versions might be different.
+    TAG_NAME=$(cd $SOURCE_BASE &&
+                ( git update‐index ‐q ‐‐refresh &>/dev/null || true ) && \
+                git describe ‐‐abbrev=32 ‐‐dirty="‐dev" ‐‐candidates=100 \
+                    ‐‐match 'v*' | sed 's,̂v,,')
+    if [ ‐z "$TAG_NAME" ]; then
+        TAG_NAME="0.0.0‐$(cd $SOURCE_BASE &&
+                ( git update‐index ‐q ‐‐refresh &>/dev/null || true ) && \
+                git describe ‐‐abbrev=32 ‐‐dirty="‐dev" ‐‐candidates=100 \
+                    ‐‐match ROOT ‐‐always)"
+    fi
+
+    TAG_NAME=${TAG_NAME:‐"0.0.0‐undefined‐tag"}
+    (cd $SOURCE_BASE && note "$(git status)")
+    PACKAGE_REPO=$REPO_BASE/$PACKAGE/$TAG_NAME
+    if [ ! ‐e $PACKAGE_REPO ]; then
+        set ‐x
+
+        build_lstore_package $PACKAGE $SOURCE_BASE $TAG_NAME \
+                             $PACKAGE_DISTRO
+        mkdir ‐p $PACKAGE_REPO
+        (
+            umask 000
+            cp *.${PACKAGE_SUFFIX} $PACKAGE_REPO
+            chmod 666 $PACKAGE_REPO/*



5/19/2016 Merge 120ff4dbc33db1b410bbbcc681f4fd53c125c1e1 into e7213e748c17a9904… · accre/lstore@808a152

https://github.com/accre/lstore/commit/808a15263d77d8166bda573509d58e44a9f1b2b7 7/23

105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

+            # Update lstore‐release if we built it
+            if test ‐n "$(shopt ‐s nullglob; set +u; echo lstore‐release*.rpm)"; then
+                cp lstore‐release*.rpm $REPO_BASE/lstore‐release.rpm
+            fi
+        )
+        set +x 
+    else
+        note "Tag $TAG_NAME of $PACKAGE already exists in:"
+        note "    ${PACKAGE_REPO}"
+        note "    Instead of building, we are installing from there."
+    fi
+    $PACKAGE_INSTALL $REPO_BASE/$PACKAGE/$TAG_NAME/*.${PACKAGE_SUFFIX}
+    popd 
+done
+
+note "Done! The new packages can be found in ./package/$PACKAGE_SUBDIR"

 scripts/package‐internal.sh

7 7
8 8
9 9

10
10 11
11 12
12 13

22 23
23 24
24 25

26
25 27
26 28
27 29
28 30

31
29 32
30 33
31 34
32 35
33 36
34 37
35 38
36
37 39
38
39
40
41
42
43
44
45
46
47
48
49

40
41

50 42
51 43
52
53
54
55
56
57
58
59
60
61
62

View122 

@@ ‐7,6 +7,7 @@

 #
 # Preliminary bootstrapping
 #
+
 set ‐eu
 ABSOLUTE_PATH=$(cd ̀dirname "${BASH_SOURCE[0]}"̀ && pwd)
 source $ABSOLUTE_PATH/functions.sh

@@ ‐22,100 +23,65 @@ ubuntu‐*|debian‐*)

     # switch to gdebi if automatic dependency resolution is needed
     PACKAGE_INSTALL="dpkg ‐i"        
     PACKAGE_SUFFIX=deb
+    CMAKE_ARGS="‐DINSTALL_DEB_RELEASE=ON"
     ;;
 centos‐*)
     PACKAGE_INSTALL="rpm ‐i"
     PACKAGE_SUFFIX=rpm
+    CMAKE_ARGS="‐DINSTALL_YUM_RELEASE=ON"
     ;;
 *)
     fatal "Unexpected distro name $DISTRO_NAME"
     ;;
 esac
 
 # todo could probe this from docker variables
‐PACKAGE_BASE="/tmp/lstore‐release"
 REPO_BASE=$LSTORE_RELEASE_BASE/build/package/$PACKAGE_SUBDIR
‐# Here and elsewhere, we need to set the umask when we write to the host‐mounted
‐#    paths. Otherwise users outside the container can't read/write files. But,
‐#    we don't want to just blindly set umask 0000, in case there's some
‐#    weirdness with how the installer works.
‐(
‐    umask 000
‐    mkdir ‐p $PACKAGE_BASE/{build,cmake} $REPO_BASE
‐    # That being said, umask appears to not work right...
‐    # FIXME: Why is umask so sad?
‐    chmod 777 $PACKAGE_BASE $PACKAGE_BASE/{build,cmake} $REPO_BASE
‐)
‐check_cmake $PACKAGE_BASE/cmake
+PACKAGE_BASE=/tmp/lstore‐package
+
 note "Beginning packaging at $(date) for $PACKAGE_SUBDIR"
 
‐#
‐# Get weird. Build each package, then install the RPM. If this is 
‐#   configurable in the future, the order of packages matters.
‐#
‐cd $PACKAGE_BASE/build
‐for PACKAGE in apr‐accre apr‐util‐accre jerasure czmq \
‐               toolbox gop ibp lio release meta; do
‐#for PACKAGE in meta; do
‐    SOURCE_BASE=$(get_repo_source_path ${PACKAGE})
‐    if [ "$PACKAGE" == "czmq" ];then
‐        if (ldconfig ‐p | grep ‐q libczmq); then

https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/scripts/package-internal.sh
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‐                echo "libczmq.so is available: skipping czmq package build.";
‐                continue
‐        else
‐                echo "libczmq.so not found, building a czmq package...";
‐        fi
‐    fi
+TAG_NAME=$(cd $LSTORE_RELEASE_BASE &&
+            ( git update‐index ‐q ‐‐refresh &>/dev/null || true ) && \
+            git describe ‐‐abbrev=32 ‐‐dirty="‐dev" ‐‐candidates=100 \
+                ‐‐match 'v*' | sed 's,̂v,,')
+if [ ‐z "$TAG_NAME" ]; then
+    TAG_NAME="0.0.0‐$(cd $LSTORE_RELEASE_BASE &&
+            ( git update‐index ‐q ‐‐refresh &>/dev/null || true ) && \
+            git describe ‐‐abbrev=32 ‐‐dirty="‐dev" ‐‐candidates=100 \
+                ‐‐match ROOT ‐‐always)"
+fi
 
‐    (
‐        umask 000
‐        mkdir ‐p $PACKAGE
‐        # See above.
‐        chmod 777 $PACKAGE
‐    )
‐    pushd $PACKAGE
‐    # NOTE: Can't do this with ‐‐git‐dir. Git 1.8.3.1 considers the tag "dirty"
‐    #       if the CURRENT working directory is dirty...
‐    # NOTE: The git update‐index is needed since the host and container git
‐    #       versions might be different.
‐    TAG_NAME=$(cd $SOURCE_BASE &&
‐                ( git update‐index ‐q ‐‐refresh &>/dev/null || true ) && \
‐                git describe ‐‐abbrev=32 ‐‐dirty="‐dev" ‐‐candidates=100 \
‐                    ‐‐match 'v*' | sed 's,̂v,,')
‐    if [ ‐z "$TAG_NAME" ]; then
‐        TAG_NAME="0.0.0‐$(cd $SOURCE_BASE &&
‐                ( git update‐index ‐q ‐‐refresh &>/dev/null || true ) && \
‐                git describe ‐‐abbrev=32 ‐‐dirty="‐dev" ‐‐candidates=100 \
‐                    ‐‐match ROOT ‐‐always)"
‐    fi
+TAG_NAME=${TAG_NAME:‐"0.0.0‐undefined‐tag"}
+
+(cd $LSTORE_RELEASE_BASE && note "$(git status)")
+PACKAGE_REPO=$REPO_BASE/$TAG_NAME
+
+set ‐x
+mkdir ‐p $PACKAGE_BASE/build
+cp ‐r ${LSTORE_RELEASE_BASE}/{scripts,src,vendor,doc,debian,test,cmake,CMakeLists.txt,lstore.spec} \
+        $PACKAGE_BASE
+
+if [[ $PACKAGE_SUFFIX == deb ]]; then
+    cd $PACKAGE_BASE
+    cmake .
+    make $PACKAGE_SUFFIX VERBOSE=1
+else
+    cd $PACKAGE_BASE/build
+    cmake ..
+    make $PACKAGE_SUFFIX VERBOSE=1
+fi
 
‐    TAG_NAME=${TAG_NAME:‐"0.0.0‐undefined‐tag"}
‐    (cd $SOURCE_BASE && note "$(git status)")
‐    PACKAGE_REPO=$REPO_BASE/$PACKAGE/$TAG_NAME
‐    if [ ! ‐e $PACKAGE_REPO ]; then
‐        set ‐x
‐        build_lstore_package $PACKAGE $SOURCE_BASE $TAG_NAME \
‐                             $PACKAGE_DISTRO
‐        mkdir ‐p $PACKAGE_REPO
‐        # Need to figure out what to do with these eventually.
‐        rm *.source.rpm || true
‐        (
‐            umask 000
‐            cp *.${PACKAGE_SUFFIX} $PACKAGE_REPO
‐            chmod 666 $PACKAGE_REPO/*
‐            # Update lstore‐release if we built it
‐            if test ‐n "$(shopt ‐s nullglob; set +u; echo lstore‐release*.rpm)"; then
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‐                cp lstore‐release*.rpm $REPO_BASE/lstore‐release.rpm
‐            fi

‐        )
‐        set +x 
‐    else
‐        note "Tag $TAG_NAME of $PACKAGE already exists in:"
‐        note "    ${PACKAGE_REPO}"
‐        note "    Instead of building, we are installing from there."
+(
+    umask 000
+    mkdir ‐p $PACKAGE_REPO
+    cp ‐r {,s}rpm_output/ $PACKAGE_REPO
+    chmod ‐R u=rwX,g=rwX,o=rwX $PACKAGE_REPO/*
+    # Update lstore‐release if we built it
+    if test ‐n "$(shopt ‐s nullglob; set +u; echo lstore‐release*.rpm)"; then
+        cp lstore‐release*.rpm $REPO_BASE/lstore‐release.rpm
     fi
‐    $PACKAGE_INSTALL $REPO_BASE/$PACKAGE/$TAG_NAME/*.${PACKAGE_SUFFIX}
‐    popd 
‐done
+)
+set +x 
 
 note "Done! The new packages can be found in ./package/$PACKAGE_SUBDIR"

 scripts/package.sh

32 32
33 33
34 34

35
36
37
38
39
40
41

35 42
36 43

44
37 45
38 46

47
48
49
50
51
52
53
54
55

39 56
40 57
41 58
42 59

60
61
62
63
64
65
66
67

43 68
44 69
45 70
46 71
47

72
48 73
49 74

View27 

@@ ‐32,18 +32,43 @@ for PROXY in http_proxy HTTPS_PROXY; do

     fi
 done
 
+# Set up ccache to speed multiple compilations
+if [[ ‐z "${CCACHE_DIR:‐}" ]]; then
+    CCACHE_DEFAULT=1
+    CCACHE_DIR=/tmp/source/build/ccache
+    mkdir ‐p $CCACHE_DIR
+fi
+
 if [[ ! ‐z "${HOST_VOLUME_PATH:‐}" && ! ‐z "${CONTAINER_VOLUME_PATH:‐}" ]]; then
     LSTORE_RELEASE_RELATIVE="${HOST_VOLUME_PATH}/$(realpath $(pwd) ‐‐relative‐to "$CONTAINER_VOLUME_PATH")"
+    CCACHE_DIR_RELATIVE="${HOST_VOLUME_PATH}/$(realpath "$CCACHE_DIR" ‐‐relative‐to "$CONTAINER_VOLUME_PATH")"
 else
     LSTORE_RELEASE_RELATIVE="$LSTORE_RELEASE_BASE"
+    CCACHE_DIR_RELATIVE="$CCACHE_DIR"
+fi
+
+note "ccache default: ${CCACHE_DEFAULT:‐} ccache_dir $CCACHE_DIR"
+if [[ ‐z "${CCACHE_DEFAULT:‐}" && ‐d "$CCACHE_DIR" ]]; then
+    EXTRA_ARGS="$EXTRA_ARGS ‐e CCACHE_DIR=/tmp/ccache"
+    EXTRA_ARGS="$EXTRA_ARGS ‐v $CCACHE_DIR_RELATIVE:/tmp/ccache"
+else
+    EXTRA_ARGS="$EXTRA_ARGS ‐e CCACHE_DIR=$CCACHE_DIR"
 fi
 
 for DISTRO in "${DISTROS[@]}"; do
     note "Starting docker container to package $DISTRO"
+    case $DISTRO in
+        centos*)
+            INTERNAL_CMD="/tmp/source/scripts/package‐internal.sh $DISTRO"
+            ;;
+        debian*|ubuntu*)
+            INTERNAL_CMD="/tmp/source/scripts/package‐internal.sh $DISTRO"
+            ;;
+    esac
     set ‐x
     docker run ‐‐rm=true ‐v $LSTORE_RELEASE_RELATIVE:/tmp/source \
             $EXTRA_ARGS \
             lstore/builder:${DISTRO} \
‐            /tmp/source/scripts/package‐internal.sh $DISTRO
+            $INTERNAL_CMD
     set +x
 done

https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/scripts/package.sh
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@@ ‐23,7 +23,7 @@ gpgcheck=0

 protect=1
 EOF
         yum install ‐y epel‐release
‐        yum install ‐y accre‐lio which
+        yum install ‐y lstore which
         yum clean all
         ;;
     ubuntu‐*|debian‐*)

 src/ibp/ibp_config.c
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@@ ‐147,7 +147,7 @@ int ibp_rw_submit_coalesce(tbx_stack_t *stack, tbx_stack_ele_t *ele)

     op_generic_t *gop = (op_generic_t *)tbx_get_stack_ele_data(ele);
     ibp_op_t *iop = ibp_get_iop(gop);
     ibp_context_t *ic = iop‐>ic;
‐    ibp_op_rw_t *cmd = &(iop‐>rw_op);
+    ibp_op_rw_t *cmd = &(iop‐>ops.rw_op);
     rw_coalesce_t *rwc;
     tbx_pch_t pch;
 

@@ ‐195,7 +195,7 @@ int ibp_rw_coalesce(op_generic_t *gop1)

     ibp_op_t *iop1 = ibp_get_iop(gop1);
     ibp_op_t *iop2;
     ibp_context_t *ic = iop1‐>ic;
‐    ibp_op_rw_t *cmd1 = &(iop1‐>rw_op);
+    ibp_op_rw_t *cmd1 = &(iop1‐>ops.rw_op);
     ibp_op_rw_t *cmd2;
     op_generic_t *gop2;
     ibp_rw_buf_t **rwbuf;

@@ ‐266,7 +266,7 @@ int ibp_rw_coalesce(op_generic_t *gop1)

     do {
         gop2 = (op_generic_t *)tbx_get_stack_ele_data(ele);
         iop2 = ibp_get_iop(gop2);
‐        cmd2 = &(iop2‐>rw_op);
+        cmd2 = &(iop2‐>ops.rw_op);
 
         //** Unlink the element if needed
         if (gop2 != gop1) {

@@ ‐308,7 +308,7 @@ int ibp_rw_coalesce(op_generic_t *gop1)

             gop2 = (op_generic_t *)tbx_get_stack_ele_data(ele);
             if (gop2 == gop1) {
                 iop2 = ibp_get_iop(gop2);
‐                cmd2 = &(iop2‐>rw_op);
+                cmd2 = &(iop2‐>ops.rw_op);
                 rwbuf[n] = &(cmd2‐>buf_single);
                 iov_sum += cmd2‐>n_tbx_iovec_total;
                 workload += cmd2‐>size;

@@ ‐374,8 +374,8 @@ void _ibp_op_free(op_generic_t *gop, int mode)

     if (gop‐>op‐>cmd.coalesced_ops != NULL) {  //** Coalesced R/W op so free the stack
         log_printf(15, "gid=%d Freeing rwbuf\n", gop_id(gop));
         iop = ibp_get_iop(gop);
‐        tbx_pch_release(iop‐>ic‐>coalesced_gop_stacks, &(iop‐>rw_op.rwcg_pch));
‐        free(iop‐>rw_op.rwbuf);
+        tbx_pch_release(iop‐>ic‐>coalesced_gop_stacks, &(iop‐>ops.rw_op.rwcg_pch));
+        free(iop‐>ops.rw_op.rwbuf);
         gop‐>op‐>cmd.coalesced_ops = NULL;
     }
     gop_generic_free(gop, OP_FINALIZE);  //** I free the actual op

 src/ibp/ibp_op.c
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@@ ‐431,10 +431,10 @@ void set_ibp_vec_read_op(ibp_op_t *op, ibp_cap_t *cap, int n_vec, ibp_tbx_iovec_

     op_generic_t *gop = ibp_get_gop(op);
 

https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/scripts/test-repo-internal.sh
https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/src/ibp/ibp_config.c
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     set_ibp_rw_op(op, IBP_READ, cap, 0, buffer, boff, len, timeout);
‐    op‐>rw_op.n_ops = 1;
‐    op‐>rw_op.n_tbx_iovec_total = n_vec;
‐    op‐>rw_op.buf_single.n_iovec = n_vec;
‐    op‐>rw_op.buf_single.iovec = vec;
+    op‐>ops.rw_op.n_ops = 1;
+    op‐>ops.rw_op.n_tbx_iovec_total = n_vec;
+    op‐>ops.rw_op.buf_single.n_iovec = n_vec;
+    op‐>ops.rw_op.buf_single.iovec = vec;
 
     gop‐>op‐>cmd.send_command = vec_read_command;
 }

@@ ‐466,7 +466,7 @@ op_status_t vec_read_command(op_generic_t *gop, tbx_ns_t *ns)

     ibp_rw_buf_t *rwbuf;
     op_status_t err;
 
‐    cmd = &(op‐>rw_op);
+    cmd = &(op‐>ops.rw_op);
 
     used = 0;
 

@@ ‐522,7 +522,7 @@ op_status_t read_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_rw_t *cmd;
 
‐    cmd = &(op‐>rw_op);
+    cmd = &(op‐>ops.rw_op);
 
     if (tbx_ns_chksum_is_valid(&(op‐>ncs)) == 0) {
 //     tbx_ns_chksum_reset(&(op‐>ncs));

@@ ‐599,7 +599,7 @@ op_status_t read_recv(op_generic_t *gop, tbx_ns_t *ns)

     double swait;
     ibp_rw_buf_t *rwbuf;
 
‐    cmd = &(op‐>rw_op);
+    cmd = &(op‐>ops.rw_op);
 
     //** Need to read the depot status info
     log_printf(15, "read_recv: ns=%d starting command size=" OT "\n", tbx_ns_getid(ns), cmd‐>size);

@@ ‐687,7 +687,7 @@ op_generic_t *new_ibp_write_op(ibp_context_t *ic, ibp_cap_t *cap, ibp_off_t offs

     op_generic_t *gop = new_ibp_rw_op(ic, IBP_WRITE, cap, offset, buffer, bpos, len, timeout);
 //   ibp_op_t *iop = ibp_get_iop(gop);
 
‐//log_printf(15, "new_ibp_write_op: gid=%d next_block=%p\n", gop_id(gop), iop‐>rw_op.next_block); tbx_flush_log();
+//log_printf(15, "new_ibp_write_op: gid=%d next_block=%p\n", gop_id(gop), iop‐>ops.rw_op.next_block); tbx_flush_log();
     return(gop);
 }
 

@@ ‐700,10 +700,10 @@ void set_ibp_vec_write_op(ibp_op_t *op, ibp_cap_t *cap, int n_iovec, ibp_tbx_iov

     op_generic_t *gop = ibp_get_gop(op);
 
     set_ibp_rw_op(op, IBP_WRITE, cap, 0, buffer, bpos, len, timeout);
‐    op‐>rw_op.n_ops = 1;
‐    op‐>rw_op.n_tbx_iovec_total = n_iovec;
‐    op‐>rw_op.buf_single.n_iovec = n_iovec;
‐    op‐>rw_op.buf_single.iovec = iovec;
+    op‐>ops.rw_op.n_ops = 1;
+    op‐>ops.rw_op.n_tbx_iovec_total = n_iovec;
+    op‐>ops.rw_op.buf_single.n_iovec = n_iovec;
+    op‐>ops.rw_op.buf_single.iovec = iovec;
 
     gop‐>op‐>cmd.send_command = vec_write_command;
 

@@ ‐736,7 +736,7 @@ op_status_t vec_write_command(op_generic_t *gop, tbx_ns_t *ns)

     ibp_op_rw_t *cmd;
     ibp_rw_buf_t *rwbuf;
 
‐    cmd = &(op‐>rw_op);
+    cmd = &(op‐>ops.rw_op);
 
     used = 0;
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@@ ‐797,7 +797,7 @@ op_status_t write_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_rw_t *cmd;
 
‐    cmd = &(op‐>rw_op);
+    cmd = &(op‐>ops.rw_op);
 
 //  log_printf(10, "write_command: gid=%d next_block=%p\n", gop_id(gop), cmd‐>next_block);
 

@@ ‐873,7 +873,7 @@ op_status_t write_send(op_generic_t *gop, tbx_ns_t *ns)

     ibp_op_t *iop = ibp_get_iop(gop);
     int i;
     op_status_t err;
‐    ibp_op_rw_t *cmd = &(iop‐>rw_op);
+    ibp_op_rw_t *cmd = &(iop‐>ops.rw_op);
     ibp_rw_buf_t *rwbuf;
 
 //  log_printf(10, "write_send: START gid=%d next_block=%p\n", gop_id(gop), cmd‐>next_block);

@@ ‐928,7 +928,7 @@ op_status_t write_recv(op_generic_t *gop, tbx_ns_t *ns)

 
     log_printf(15, "write_recv: Start!!! ns=%d\n", tbx_ns_getid(ns));
 
‐    cmd = &(op‐>rw_op);
+    cmd = &(op‐>ops.rw_op);
 
     tbx_ns_chksum_read_disable(ns);
 

@@ ‐986,7 +986,7 @@ op_status_t append_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_rw_t *cmd;
 
‐    cmd = &(op‐>rw_op);
+    cmd = &(op‐>ops.rw_op);
 
     if (tbx_ns_chksum_is_valid(&(op‐>ncs)) == 0) {
 //     tbx_ns_chksum_reset(&(op‐>ncs));

@@ ‐1053,7 +1053,7 @@ void set_ibp_rw_op(ibp_op_t *op, int rw_type, ibp_cap_t *cap, ibp_off_t offset,

     ibp_op_rw_t *cmd;
     ibp_rw_buf_t *rwbuf;
 
‐    cmd = &(op‐>rw_op);
+    cmd = &(op‐>ops.rw_op);
 
     init_ibp_base_op(op, "rw", timeout, op‐>ic‐>rw_new_command + len, NULL, len, rw_type, IBP_NOP);
     op_generic_t *gop = ibp_get_gop(op);

@@ ‐1124,7 +1124,7 @@ op_status_t validate_chksum_command(op_generic_t *gop, tbx_ns_t *ns)

     ibp_op_t *op = ibp_get_iop(gop);
     char buffer[1024];
     op_status_t err;
‐    ibp_op_validate_chksum_t *cmd = &(op‐>validate_op);
+    ibp_op_validate_chksum_t *cmd = &(op‐>ops.validate_op);
 
     snprintf(buffer, sizeof(buffer), "%d %d %s %s %d %d\n",
              IBPv040, IBP_VALIDATE_CHKSUM, cmd‐>key, cmd‐>typekey, cmd‐>correct_errors,

@@ ‐1149,7 +1149,7 @@ op_status_t validate_chksum_recv(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     int status, fin;
     ibp_off_t nerrors;
‐    ibp_op_validate_chksum_t *cmd = &(op‐>validate_op);
+    ibp_op_validate_chksum_t *cmd = &(op‐>ops.validate_op);
     char *bstate;
     double swait;
 

@@ ‐1187,13 +1187,13 @@ void set_ibp_validate_chksum_op(ibp_op_t *op, ibp_cap_t *mcap, int correct_error

     init_ibp_base_op(op, "validate_chksum", timeout, op‐>ic‐>other_new_command, NULL, 1, IBP_VALIDATE_CHKSUM, IBP_NOP);
     op_generic_t *gop = ibp_get_gop(op);
 
‐    cmd = &(op‐>validate_op);
+    cmd = &(op‐>ops.validate_op);
 
     parse_cap(op‐>ic, mcap, host, &port, cmd‐>key, cmd‐>typekey);
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     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_VALIDATE_CHKSUM]));
     op‐>dop.cmd.hostport = strdup(hoststr);
 
‐    cmd = &(op‐>validate_op);
+    cmd = &(op‐>ops.validate_op);
     cmd‐>correct_errors = correct_errors;
     cmd‐>n_bad_blocks = n_bad_blocks;
 

@@ ‐1227,7 +1227,7 @@ op_status_t get_chksum_command(op_generic_t *gop, tbx_ns_t *ns)

     ibp_op_t *op = ibp_get_iop(gop);
     char buffer[1024];
     op_status_t err;
‐    ibp_op_get_chksum_t *cmd = &(op‐>get_chksum_op);
+    ibp_op_get_chksum_t *cmd = &(op‐>ops.get_chksum_op);
 
     snprintf(buffer, sizeof(buffer), "%d %d %s %s %d %d\n",
              IBPv040, IBP_GET_CHKSUM, cmd‐>key, cmd‐>typekey, cmd‐>chksum_info_only,

@@ ‐1251,7 +1251,7 @@ op_status_t get_chksum_recv(op_generic_t *gop, tbx_ns_t *ns)

     char buffer[1024];
     op_status_t err;
     int status, fin;
‐    ibp_op_get_chksum_t *cmd = &(op‐>get_chksum_op);
+    ibp_op_get_chksum_t *cmd = &(op‐>ops.get_chksum_op);
     char *bstate;
     tbx_tbuf_t buf;
 

@@ ‐1324,14 +1324,14 @@ void set_ibp_get_chksum_op(ibp_op_t *op, ibp_cap_t *mcap, int chksum_info_only,

     init_ibp_base_op(op, "get_chksum", timeout, op‐>ic‐>other_new_command, NULL, 1, IBP_VALIDATE_CHKSUM, IBP_NOP);
     op_generic_t *gop = ibp_get_gop(op);
 
‐    cmd = &(op‐>get_chksum_op);
+    cmd = &(op‐>ops.get_chksum_op);
 
     parse_cap(op‐>ic, mcap, host, &port, cmd‐>key, cmd‐>typekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_VALIDATE_CHKSUM]));
     op‐>dop.cmd.hostport = strdup(hoststr);
 
     cmd‐>cap = mcap;
‐    cmd = &(op‐>get_chksum_op);
+    cmd = &(op‐>ops.get_chksum_op);
     cmd‐>chksum_info_only = chksum_info_only;
     cmd‐>cs_type = cs_type;
     cmd‐>cs_size = cs_size;

@@ ‐1371,7 +1371,7 @@ op_status_t allocate_command(op_generic_t *gop, tbx_ns_t *ns)

     char buffer[1024];
 //  apr_time_t atime, now;
     op_status_t err;
‐    ibp_op_alloc_t *cmd = &(op‐>alloc_op);
+    ibp_op_alloc_t *cmd = &(op‐>ops.alloc_op);
 
     log_printf(10, "allocate_command: cs_type=%d\n", cmd‐>disk_chksum_type);
 

@@ ‐1409,7 +1409,7 @@ op_status_t split_allocate_command(op_generic_t *gop, tbx_ns_t *ns)

     ibp_op_t *op = ibp_get_iop(gop);
     char buffer[1024];
     op_status_t err;
‐    ibp_op_alloc_t *cmd = &(op‐>alloc_op);
+    ibp_op_alloc_t *cmd = &(op‐>ops.alloc_op);
 
     if (cmd‐>disk_chksum_type == CHKSUM_DEFAULT) {  //** Normal split allocation
         snprintf(buffer, sizeof(buffer), "%d %d %s %s %d %d %d " I64T " %d\n",

@@ ‐1445,7 +1445,7 @@ op_status_t allocate_recv(op_generic_t *gop, tbx_ns_t *ns)

     char rcap[1025], wcap[1025], mcap[1025];
     char *bstate;
     op_status_t err;
‐    ibp_op_alloc_t *cmd = &(op‐>alloc_op);
+    ibp_op_alloc_t *cmd = &(op‐>ops.alloc_op);
 
     //** Need to read the depot status info
     log_printf(15, "allocate_recv: ns=%d Start\n", tbx_ns_getid(ns));

@@ ‐1516,7 +1516,7 @@ void set_ibp_alloc_op(ibp_op_t *op, ibp_capset_t *caps, ibp_off_t size, ibp_depo
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     init_ibp_base_op(op, "alloc", timeout, op‐>ic‐>other_new_command, strdup(hoststr), 1, IBP_ALLOCATE, IBP_NOP);
 //log_printf(15, "set_ibp_alloc_op: after init_ibp_base_op\n");
 
‐    cmd = &(op‐>alloc_op);
+    cmd = &(op‐>ops.alloc_op);
     cmd‐>caps = caps;
     cmd‐>depot = depot;
     cmd‐>attr = attr;

@@ ‐1562,13 +1562,13 @@ void set_ibp_split_alloc_op(ibp_op_t *op, ibp_cap_t *mcap, ibp_capset_t *caps, i

 
     init_ibp_base_op(op, "split_allocate", timeout, op‐>ic‐>other_new_command, NULL, 1, IBP_SPLIT_ALLOCATE, IBP_NOP);
 
‐    cmd = &(op‐>alloc_op);
+    cmd = &(op‐>ops.alloc_op);
 
     parse_cap(op‐>ic, mcap, host, &port, cmd‐>key, cmd‐>typekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_SPLIT_ALLOCATE]));
     op‐>dop.cmd.hostport = strdup(hoststr);
 
‐    cmd = &(op‐>alloc_op);
+    cmd = &(op‐>ops.alloc_op);
     cmd‐>caps = caps;
     cmd‐>attr = attr;
 

@@ ‐1610,7 +1610,7 @@ op_status_t rename_command(op_generic_t *gop, tbx_ns_t *ns)

     ibp_op_t *op = ibp_get_iop(gop);
     char buffer[1024];
     op_status_t err;
‐    ibp_op_alloc_t *cmd = &(op‐>alloc_op);
+    ibp_op_alloc_t *cmd = &(op‐>ops.alloc_op);
 
     snprintf(buffer, sizeof(buffer), "%d %d %s %s %d\n",
              IBPv040, IBP_RENAME, cmd‐>key, cmd‐>typekey, (int)apr_time_sec(gop‐>op‐>cmd.timeout));

@@ ‐1640,7 +1640,7 @@ void set_ibp_rename_op(ibp_op_t *op, ibp_capset_t *caps, ibp_cap_t *mcap, int ti

 
     init_ibp_base_op(op, "rename", timeout, op‐>ic‐>other_new_command, NULL, 1, IBP_RENAME, IBP_NOP);
 
‐    cmd = &(op‐>alloc_op);
+    cmd = &(op‐>ops.alloc_op);
 
     parse_cap(op‐>ic, mcap, host, &port, cmd‐>key, cmd‐>typekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_RENAME]));

@@ ‐1678,7 +1678,7 @@ op_status_t merge_command(op_generic_t *gop, tbx_ns_t *ns)

     ibp_op_t *op = ibp_get_iop(gop);
     char buffer[1024];
     op_status_t err;
‐    ibp_op_merge_alloc_t *cmd = &(op‐>merge_op);
+    ibp_op_merge_alloc_t *cmd = &(op‐>ops.merge_op);
 
     snprintf(buffer, sizeof(buffer), "%d %d %s %s %s %s %d\n",
              IBPv040, IBP_MERGE_ALLOCATE, cmd‐>mkey, cmd‐>mtypekey, cmd‐>ckey, cmd‐>ctypekey, (int)apr_time_sec(gop‐>op‐>cmd.timeout

@@ ‐1709,7 +1709,7 @@ void set_ibp_merge_alloc_op(ibp_op_t *op, ibp_cap_t *mcap, ibp_cap_t *ccap, int

 
     init_ibp_base_op(op, "rename", timeout, op‐>ic‐>other_new_command, NULL, 1, IBP_RENAME, IBP_NOP);
 
‐    cmd = &(op‐>merge_op);
+    cmd = &(op‐>ops.merge_op);
 
     parse_cap(op‐>ic, mcap, host, &port, cmd‐>mkey, cmd‐>mtypekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_MERGE_ALLOCATE]));

@@ ‐1747,7 +1747,7 @@ op_status_t alias_allocate_command(op_generic_t *gop, tbx_ns_t *ns)

     ibp_op_t *op = ibp_get_iop(gop);
     char buffer[1024];
     op_status_t err;
‐    ibp_op_alloc_t *cmd = &(op‐>alloc_op);
+    ibp_op_alloc_t *cmd = &(op‐>ops.alloc_op);
 
     snprintf(buffer, sizeof(buffer), "%d %d %s %s " I64T " " I64T " %d %d\n",
              IBPv040, IBP_ALIAS_ALLOCATE, cmd‐>key, cmd‐>typekey, cmd‐>offset, cmd‐>size, cmd‐>duration, (int)apr_time_sec(gop‐>op‐>cmd.

@@ ‐1778,7 +1778,7 @@ void set_ibp_alias_alloc_op(ibp_op_t *op, ibp_capset_t *caps, ibp_cap_t *mcap, i
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     init_ibp_base_op(op, "rename", timeout, op‐>ic‐>other_new_command, NULL, 1, IBP_ALIAS_ALLOCATE, IBP_NOP);
 
‐    cmd = &(op‐>alloc_op);
+    cmd = &(op‐>ops.alloc_op);
 
     parse_cap(op‐>ic, mcap, host, &port, cmd‐>key, cmd‐>typekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_ALIAS_ALLOCATE]));

@@ ‐1829,7 +1829,7 @@ op_status_t modify_count_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_probe_t *cmd;
 
‐    cmd = &(op‐>probe_op);
+    cmd = &(op‐>ops.probe_op);
 
     snprintf(buffer, sizeof(buffer), "%d %d %s %s %d %d %d\n",
              IBPv040, cmd‐>cmd, cmd‐>key, cmd‐>typekey, cmd‐>mode, cmd‐>captype, (int)apr_time_sec(gop‐>op‐>cmd.timeout));

@@ ‐1851,7 +1851,7 @@ op_status_t alias_modify_count_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_probe_t *cmd;
 
‐    cmd = &(op‐>probe_op);
+    cmd = &(op‐>ops.probe_op);
 
     snprintf(buffer, sizeof(buffer), "%d %d %s %s %d %d %s %s %d\n",
              IBPv040, cmd‐>cmd, cmd‐>key, cmd‐>typekey, cmd‐>mode, cmd‐>captype, cmd‐>mkey, cmd‐>mtypekey, (int)apr_time_sec(gop‐>op‐>cmd.

@@ ‐1917,7 +1917,7 @@ void set_ibp_generic_modify_count_op(int command, ibp_op_t *op, ibp_cap_t *cap,

 
     init_ibp_base_op(op, "modify_count", timeout, op‐>ic‐>other_new_command, NULL, 1, command, mode);
 
‐    cmd = &(op‐>probe_op);
+    cmd = &(op‐>ops.probe_op);
 
     parse_cap(op‐>ic, cap, host, &port, cmd‐>key, cmd‐>typekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[command]));

@@ ‐1993,7 +1993,7 @@ op_status_t modify_alloc_command(op_generic_t *gop, tbx_ns_t *ns)

     int atime;
     ibp_op_modify_alloc_t *cmd;
 
‐    cmd = &(op‐>mod_alloc_op);
+    cmd = &(op‐>ops.mod_alloc_op);
 
     atime = cmd‐>duration ‐ time(NULL); //** This is in sec NOT APR time
     if (atime < 0) atime = cmd‐>duration;

@@ ‐2029,7 +2029,7 @@ void set_ibp_modify_alloc_op(ibp_op_t *op, ibp_cap_t *cap, ibp_off_t size, int d

 
     init_ibp_base_op(op, "modify_alloc", timeout, op‐>ic‐>other_new_command, NULL, 1, IBP_MANAGE, IBP_CHNG);
 
‐    cmd = &(op‐>mod_alloc_op);
+    cmd = &(op‐>ops.mod_alloc_op);
 
     parse_cap(op‐>ic, cap, host, &port, cmd‐>key, cmd‐>typekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_MANAGE]));

@@ ‐2072,7 +2072,7 @@ op_status_t alias_modify_alloc_command(op_generic_t *gop, tbx_ns_t *ns)

     int atime;
     ibp_op_modify_alloc_t *cmd;
 
‐    cmd = &(op‐>mod_alloc_op);
+    cmd = &(op‐>ops.mod_alloc_op);
 
     atime = cmd‐>duration ‐ time(NULL); //** This is in sec NOT APR time
     if (atime < 0) atime = cmd‐>duration;

@@ ‐2108,7 +2108,7 @@ void set_ibp_alias_modify_alloc_op(ibp_op_t *op, ibp_cap_t *cap, ibp_cap_t *mcap

 
     init_ibp_base_op(op, "alias_modify_alloc", timeout, op‐>ic‐>other_new_command, NULL, 1, IBP_ALIAS_MANAGE, IBP_CHNG);
 
‐    cmd = &(op‐>mod_alloc_op);
+    cmd = &(op‐>ops.mod_alloc_op);
 
     parse_cap(op‐>ic, cap, host, &port, cmd‐>key, cmd‐>typekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_ALIAS_MANAGE]));
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@@ ‐2152,7 +2152,7 @@ op_status_t truncate_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_modify_alloc_t *cmd;
 
‐    cmd = &(op‐>mod_alloc_op);
+    cmd = &(op‐>ops.mod_alloc_op);
 
     snprintf(buffer, sizeof(buffer), "%d %d %s %s %d " I64T " %d\n",
              IBPv040, IBP_MANAGE, cmd‐>key, cmd‐>typekey, IBP_TRUNCATE, cmd‐>size, (int)apr_time_sec(gop‐>op‐>cmd.timeout));

@@ ‐2183,7 +2183,7 @@ void set_ibp_truncate_op(ibp_op_t *op, ibp_cap_t *cap, ibp_off_t size, int timeo

 
     init_ibp_base_op(op, "truncate_alloc", timeout, op‐>ic‐>other_new_command, NULL, 1, IBP_MANAGE, IBP_CHNG);
 
‐    cmd = &(op‐>mod_alloc_op);
+    cmd = &(op‐>ops.mod_alloc_op);
 
     parse_cap(op‐>ic, cap, host, &port, cmd‐>key, cmd‐>typekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_MANAGE]));

@@ ‐2263,7 +2263,7 @@ op_status_t probe_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_probe_t *cmd;
 
‐    cmd = &(op‐>probe_op);
+    cmd = &(op‐>ops.probe_op);
 
     snprintf(buffer, sizeof(buffer), "%d %d %s %s %d %d 0 0 0 %d \n",
              IBPv040, IBP_MANAGE, cmd‐>key, cmd‐>typekey, IBP_PROBE, IBP_MANAGECAP, (int)apr_time_sec(gop‐>op‐>cmd.timeout));

@@ ‐2301,7 +2301,7 @@ op_status_t probe_recv(op_generic_t *gop, tbx_ns_t *ns)

 
     status = atoi(tbx_stk_string_token(buffer, " ", &bstate, &fin));
     if ((status == IBP_OK) && (fin == 0)) {
‐        p = op‐>probe_op.probe;
+        p = op‐>ops.probe_op.probe;
         log_printf(15, "probe_recv: p=%p QWERT\n", p);
 
         p‐>readRefCount = atoi(tbx_stk_string_token(NULL, " ", &bstate, &fin));

@@ ‐2337,7 +2337,7 @@ void set_ibp_probe_op(ibp_op_t *op, ibp_cap_t *cap, ibp_capstatus_t *probe, int

     log_printf(15, "AFTER cctype=%d\n", op‐>ic‐>cc[IBP_MANAGE].type);
     tbx_flush_log();
 
‐    cmd = &(op‐>probe_op);
+    cmd = &(op‐>ops.probe_op);
 
     parse_cap(op‐>ic, cap, host, &port, cmd‐>key, cmd‐>typekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_MANAGE]));

@@ ‐2380,7 +2380,7 @@ op_status_t alias_probe_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_probe_t *cmd;
 
‐    cmd = &(op‐>probe_op);
+    cmd = &(op‐>ops.probe_op);
 
     snprintf(buffer, sizeof(buffer), "%d %d %s %s %d %d %d \n",
              IBPv040, IBP_ALIAS_MANAGE, cmd‐>key, cmd‐>typekey, IBP_PROBE, IBP_MANAGECAP, (int)apr_time_sec(gop‐>op‐>cmd.timeout));

@@ ‐2418,7 +2418,7 @@ op_status_t alias_probe_recv(op_generic_t *gop, tbx_ns_t *ns)

 
     status = atoi(tbx_stk_string_token(buffer, " ", &bstate, &fin));
     if ((status == IBP_OK) && (fin == 0)) {
‐        p = op‐>probe_op.alias_probe;
+        p = op‐>ops.probe_op.alias_probe;
         p‐>read_refcount = atoi(tbx_stk_string_token(NULL, " ", &bstate, &fin));
         p‐>write_refcount = atoi(tbx_stk_string_token(NULL, " ", &bstate, &fin));
         p‐>offset = atol(tbx_stk_string_token(NULL, " ", &bstate, &fin));

@@ ‐2445,7 +2445,7 @@ void set_ibp_alias_probe_op(ibp_op_t *op, ibp_cap_t *cap, ibp_alias_capstatus_t

 
     init_ibp_base_op(op, "alias_probe", timeout, op‐>ic‐>other_new_command, NULL, 1, IBP_ALIAS_MANAGE, IBP_PROBE);
 
‐    cmd = &(op‐>probe_op);
+    cmd = &(op‐>ops.probe_op);
 

     parse_cap(op‐>ic, cap, host, &port, cmd‐>key, cmd‐>typekey);
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     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_ALIAS_MANAGE]));

@@ ‐2491,7 +2491,7 @@ op_status_t copyappend_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_copy_t *cmd;
 
‐    cmd = &(op‐>copy_op);
+    cmd = &(op‐>ops.copy_op);
 
     if (tbx_ns_chksum_is_valid(&(op‐>ncs)) == 0) {
         snprintf(buffer, sizeof(buffer), "%d %d %s %s %s %s " I64T " " I64T " %d %d %d\n",

@@ ‐2527,7 +2527,7 @@ op_status_t copy_recv(op_generic_t *gop, tbx_ns_t *ns)

     ibp_op_copy_t *cmd;
     double swait;
 
‐    cmd = &(op‐>copy_op);
+    cmd = &(op‐>ops.copy_op);
 
     //** Need to read the depot status info
     log_printf(15, "copy_recv: ns=%d Start\n", tbx_ns_getid(ns));

@@ ‐2566,7 +2566,7 @@ void set_ibp_copyappend_op(ibp_op_t *op, int ns_type, char *path, ibp_cap_t *src

 
     init_ibp_base_op(op, "copyappend", src_timeout, op‐>ic‐>rw_new_command + size, NULL, size, IBP_SEND, IBP_NOP);
 
‐    cmd = &(op‐>copy_op);
+    cmd = &(op‐>ops.copy_op);
 
     parse_cap(op‐>ic, srccap, host, &port, cmd‐>src_key, cmd‐>src_typekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_SEND]));

@@ ‐2631,7 +2631,7 @@ op_status_t pushpull_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_copy_t *cmd;
 
‐    cmd = &(op‐>copy_op);
+    cmd = &(op‐>ops.copy_op);
 
     if (tbx_ns_chksum_is_valid(&(op‐>ncs)) == 0) {
         snprintf(buffer, sizeof(buffer), "%d %d %d %s %s %s %s " I64T " " I64T " " I64T " %d %d %d\n",

@@ ‐2673,7 +2673,7 @@ void set_ibp_copy_op(ibp_op_t *op, int mode, int ns_type, char *path, ibp_cap_t

 
     init_ibp_base_op(op, "copy", src_timeout, op‐>ic‐>rw_new_command + size, NULL, size, IBP_SEND, IBP_NOP);
 
‐    cmd = &(op‐>copy_op);
+    cmd = &(op‐>ops.copy_op);
 
     parse_cap(op‐>ic, srccap, host, &port, cmd‐>src_key, cmd‐>src_typekey);
     set_hostport(hoststr, sizeof(hoststr), host, port, &(op‐>ic‐>cc[IBP_SEND]));

@@ ‐2738,7 +2738,7 @@ op_status_t depot_modify_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_depot_modify_t *cmd;
 
‐    cmd = &(op‐>depot_modify_op);
+    cmd = &(op‐>ops.depot_modify_op);
 
     snprintf(buffer, sizeof(buffer), "%d %d %s %d %s %d\n " I64T " " I64T " " TT "\n",
              IBPv040, IBP_STATUS, cmd‐>depot‐>rid.name, IBP_ST_CHANGE, cmd‐>password, (int)apr_time_sec(gop‐>op‐>cmd.timeout),

@@ ‐2761,7 +2761,7 @@ op_status_t depot_modify_command(op_generic_t *gop, tbx_ns_t *ns)

 void set_ibp_depot_modify_op(ibp_op_t *op, ibp_depot_t *depot, char *password, ibp_off_t hard, ibp_off_t soft,
                              int duration, int timeout)
 {
‐    ibp_op_depot_modify_t *cmd = &(op‐>depot_modify_op);
+    ibp_op_depot_modify_t *cmd = &(op‐>ops.depot_modify_op);
 
     init_ibp_base_op(op, "depot_modify", timeout, op‐>ic‐>other_new_command, NULL,
                      op‐>ic‐>other_new_command, IBP_STATUS, IBP_ST_CHANGE);

@@ ‐2802,7 +2802,7 @@ op_status_t depot_inq_command(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     ibp_op_depot_inq_t *cmd;
 
‐    cmd = &(op‐>depot_inq_op);

+    cmd = &(op‐>ops.depot_inq_op);
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     tbx_ns_chksum_write_clear(ns);
 

@@ ‐2881,7 +2881,7 @@ op_status_t depot_inq_recv(op_generic_t *gop, tbx_ns_t *ns)

     char *bstate;
     ibp_op_depot_inq_t *cmd;
 
‐    cmd = &(op‐>depot_inq_op);
+    cmd = &(op‐>ops.depot_inq_op);
 
     tbx_ns_chksum_read_clear(ns);
 

@@ ‐2928,7 +2928,7 @@ void set_ibp_depot_inq_op(ibp_op_t *op, ibp_depot_t *depot, char *password, ibp_

 {
     char hoststr[MAX_HOST_SIZE];
     char pchost[MAX_HOST_SIZE];
‐    ibp_op_depot_inq_t *cmd = &(op‐>depot_inq_op);
+    ibp_op_depot_inq_t *cmd = &(op‐>ops.depot_inq_op);
 
     ibppc_form_host(op‐>ic, pchost, sizeof(pchost), depot‐>host, depot‐>rid);
     set_hostport(hoststr, sizeof(hoststr), pchost, depot‐>port, &(op‐>ic‐>cc[IBP_STATUS]));

@@ ‐2989,7 +2989,7 @@ op_status_t depot_version_recv(op_generic_t *gop, tbx_ns_t *ns)

     int pos, nmax, status, fin;
     ibp_op_version_t *cmd;
 
‐    cmd = &(op‐>ver_op);
+    cmd = &(op‐>ops.ver_op);
 
     err = ibp_success_status;
     pos = 0;

@@ ‐3035,7 +3035,7 @@ void set_ibp_version_op(ibp_op_t *op, ibp_depot_t *depot, char *buffer, int buff

 {
     char hoststr[MAX_HOST_SIZE];
     char pchoststr[MAX_HOST_SIZE];
‐    ibp_op_version_t *cmd = &(op‐>ver_op);
+    ibp_op_version_t *cmd = &(op‐>ops.ver_op);
 
     ibppc_form_host(op‐>ic, pchoststr, sizeof(pchoststr), depot‐>host, depot‐>rid);
     set_hostport(hoststr, sizeof(hoststr), pchoststr, depot‐>port, &(op‐>ic‐>cc[IBP_STATUS]));

@@ ‐3097,7 +3097,7 @@ op_status_t query_res_recv(op_generic_t *gop, tbx_ns_t *ns)

     op_status_t err;
     int fin, n, i, status;
     char *p, *bstate;
‐    ibp_op_rid_inq_t *cmd = &(op‐>rid_op);
+    ibp_op_rid_inq_t *cmd = &(op‐>ops.rid_op);
 
     err = ibp_success_status;
 

@@ ‐3142,7 +3142,7 @@ void set_ibp_query_resources_op(ibp_op_t *op, ibp_depot_t *depot, ibp_ridlist_t

     {
         char hoststr[MAX_HOST_SIZE];
         char pchoststr[MAX_HOST_SIZE];
‐        ibp_op_rid_inq_t *cmd = &(op‐>rid_op);
+        ibp_op_rid_inq_t *cmd = &(op‐>ops.rid_op);
 
         ibppc_form_host(op‐>ic, pchoststr, sizeof(pchoststr), depot‐>host, depot‐>rid);
         set_hostport(hoststr, sizeof(hoststr), pchoststr, depot‐>port, &(op‐>ic‐>cc[IBP_STATUS]));

 src/ibp/ibp_op.h
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@@ ‐231,27 +231,27 @@ ibp_ridlist_t *rlist;

 } ibp_op_rid_inq_t;
  
 typedef struct _ibp_op_s { //** Individual IO operation
‐ibp_context_t *ic;
‐op_generic_t gop;
‐op_data_t dop;
‐tbx_stack_t *hp_parent;  //** Only used for RW coalescing
‐int primary_cmd;//** Primary sync IBP command family

https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/src/ibp/ibp_op.h
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‐int sub_cmd;    //** sub command, if applicable
‐tbx_ns_chksum_t ncs;  //** chksum associated with the command
‐union {         //** Holds the individual commands options
‐ibp_op_validate_chksum_t validate_op;
‐ibp_op_get_chksum_t      get_chksum_op;
‐ibp_op_alloc_t  alloc_op;
‐ibp_op_merge_alloc_t  merge_op;
‐ibp_op_probe_t  probe_op;
‐ibp_op_rw_t     rw_op;
‐ibp_op_copy_t   copy_op;
‐ibp_op_depot_modify_t depot_modify_op;
‐ibp_op_depot_inq_t depot_inq_op;
‐ibp_op_modify_alloc_t mod_alloc_op;
‐ibp_op_rid_inq_t   rid_op;
‐ibp_op_version_t   ver_op;
‐};
+    ibp_context_t *ic;
+    op_generic_t gop;
+    op_data_t dop;
+    tbx_stack_t *hp_parent;  //** Only used for RW coalescing
+    int primary_cmd;//** Primary sync IBP command family
+    int sub_cmd;    //** sub command, if applicable
+    tbx_ns_chksum_t ncs;  //** chksum associated with the command
+    union {         //** Holds the individual commands options
+        ibp_op_validate_chksum_t validate_op;
+        ibp_op_get_chksum_t      get_chksum_op;
+        ibp_op_alloc_t  alloc_op;
+        ibp_op_merge_alloc_t  merge_op;
+        ibp_op_probe_t  probe_op;
+        ibp_op_rw_t     rw_op;
+        ibp_op_copy_t   copy_op;
+        ibp_op_depot_modify_t depot_modify_op;
+        ibp_op_depot_inq_t depot_inq_op;
+        ibp_op_modify_alloc_t mod_alloc_op;
+        ibp_op_rid_inq_t   rid_op;
+        ibp_op_version_t   ver_op;
+    } ops;
  
 } ibp_op_t;
  

 src/lio/ds_ibp.c
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@@ ‐577,7 +577,7 @@ op_generic_t *ds_ibp_res_inquire(data_service_fn_t *dsf, char *res, data_attr_t

     ds_ibp_alloc_op_t *cmd;
 
     ds_ibp_op_t *iop = ds_ibp_op_create(ds, attr);
‐    cmd = &(iop‐>alloc);
+    cmd = &(iop‐>ops.alloc);
 
     //** Fill in the depot structure
     res2ibp(res, &(cmd‐>depot));

@@ ‐601,7 +601,7 @@ op_generic_t *ds_ibp_allocate(data_service_fn_t *dsf, char *res, data_attr_t *da

     ds_ibp_alloc_op_t *cmd;
 
     ds_ibp_op_t *iop = ds_ibp_op_create(ds, attr);
‐    cmd = &(iop‐>alloc);
+    cmd = &(iop‐>ops.alloc);
 
     //** Fill in the depot structure
     res2ibp(res, &(cmd‐>depot));

 src/lio/ds_ibp_priv.h
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@@ ‐53,7 +53,7 @@ typedef struct {

     union {
         ds_ibp_alloc_op_t alloc;
         ds_ibp_truncate_op_t truncate;
‐    };

https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/src/lio/ds_ibp.c
https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/src/lio/ds_ibp_priv.h
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+    } ops;
 }  ds_ibp_op_t;
 
 typedef struct {

 src/lio/ex3_types.h
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@@ ‐51,9 +51,7 @@ typedef struct {

 
 typedef struct {
     int type;
‐    union {
‐        exnode_text_t text;
‐    };
+    exnode_text_t text;
 } exnode_exchange_t;
 
 #ifdef __cplusplus

 src/lio/segment_lun.c
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@@ ‐2470,7 +2470,7 @@ op_status_t seglun_clone_func(void *arg, int id)

         dtus = gop‐>op‐>cmd.end_time ‐ gop‐>op‐>cmd.start_time;
         dts = (1.0*dtus) / (1.0*APR_USEC_PER_SEC);
         ibp_op_t *iop = ibp_get_iop(gop);
‐        ibp_op_copy_t *cmd = &(iop‐>copy_op);
+        ibp_op_copy_t *cmd = &(iop‐>ops.copy_op);
         status = gop_get_status(gop);
         log_printf(5, "clone_dt src=%s dest=%s  gid=%d status=(%d %d) dt=%lf\n", cmd‐>srccap, cmd‐>destcap, gop_id(gop), status.op_status
 

 src/toolbox/packer.c
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@@ ‐63,7 +63,7 @@ int tbx_pack_write_flush(tbx_pack_t *pack) {

 
 int pack_read_zlib(tbx_pack_t *pack, unsigned char *data, int len)
 {
‐    tbx_pack_zlib_t *p = &(pack‐>zlib);
+    tbx_pack_zlib_t *p = &(pack‐>data.zlib);
     int nbytes;
 
     p‐>z.avail_out = len;

@@ ‐89,7 +89,7 @@ int pack_read_zlib(tbx_pack_t *pack, unsigned char *data, int len)

 
 int pack_read_new_data_zlib(tbx_pack_t *pack, unsigned char *buffer, unsigned int bufsize)
 {
‐    tbx_pack_zlib_t *p = &(pack‐>zlib);
+    tbx_pack_zlib_t *p = &(pack‐>data.zlib);
     int err = 0;
 
     if (p‐>z.avail_in > 0) err = PACK_ERROR;

@@ ‐110,7 +110,7 @@ int pack_read_new_data_zlib(tbx_pack_t *pack, unsigned char *buffer, unsigned in

 
 int pack_write_zlib(tbx_pack_t *pack, unsigned char *data, int len)
 {
‐    tbx_pack_zlib_t *p = &(pack‐>zlib);
+    tbx_pack_zlib_t *p = &(pack‐>data.zlib);
     int nbytes;
 
     if (len == 0) return(0);

@@ ‐134,7 +134,7 @@ int pack_write_zlib(tbx_pack_t *pack, unsigned char *data, int len)

 
 void pack_write_resized_zlib(tbx_pack_t *pack, unsigned char *buffer, unsigned int bufsize)
 {
‐    tbx_pack_zlib_t *p = &(pack‐>zlib);
+    tbx_pack_zlib_t *p = &(pack‐>data.zlib);

https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/src/lio/ex3_types.h
https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/src/lio/segment_lun.c
https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/src/toolbox/packer.c
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     int offset;
 
     assert(bufsize >= (p‐>bufsize ‐ p‐>z.avail_out));

@@ ‐153,7 +153,7 @@ void pack_write_resized_zlib(tbx_pack_t *pack, unsigned char *buffer, unsigned i

 
 void pack_consumed_zlib(tbx_pack_t *pack)
 {
‐    tbx_pack_zlib_t *p = &(pack‐>zlib);
+    tbx_pack_zlib_t *p = &(pack‐>data.zlib);
 
     p‐>z.avail_out = p‐>bufsize;
     p‐>z.next_out = p‐>buffer;

@@ ‐165,7 +165,7 @@ void pack_consumed_zlib(tbx_pack_t *pack)

 
 void pack_end_zlib(tbx_pack_t *pack)
 {
‐    tbx_pack_zlib_t *p = &(pack‐>zlib);
+    tbx_pack_zlib_t *p = &(pack‐>data.zlib);
 
     if (pack‐>mode == PACK_READ) {
         inflateEnd(&(p‐>z));

@@ ‐182,7 +182,7 @@ void pack_end_zlib(tbx_pack_t *pack)

 
 int pack_used_zlib(tbx_pack_t *pack)
 {
‐    tbx_pack_zlib_t *p = &(pack‐>zlib);
+    tbx_pack_zlib_t *p = &(pack‐>data.zlib);
 
     return(p‐>bufsize ‐ p‐>z.avail_out);
 }

@@ ‐194,7 +194,7 @@ int pack_used_zlib(tbx_pack_t *pack)

 
 int pack_write_flush_zlib(tbx_pack_t *pack)
 {
‐    tbx_pack_zlib_t *p = &(pack‐>zlib);
+    tbx_pack_zlib_t *p = &(pack‐>data.zlib);
     int err;
 
     log_printf(5, "start avail_out=%d\n", p‐>z.avail_out);

@@ ‐221,7 +221,7 @@ int pack_write_flush_zlib(tbx_pack_t *pack)

 
 void pack_init_zlib(tbx_pack_t *pack, int type, int mode, unsigned char *buffer, unsigned int bufsize)
 {
‐    tbx_pack_zlib_t *p = &(pack‐>zlib);
+    tbx_pack_zlib_t *p = &(pack‐>data.zlib);
 
     memset(pack, 0, sizeof(tbx_pack_t));
 

@@ ‐274,7 +274,7 @@ void pack_init_zlib(tbx_pack_t *pack, int type, int mode, unsigned char *buffer,

 
 int pack_read_raw(tbx_pack_t *pack, unsigned char *data, int len)
 {
‐    tbx_pack_raw_t *p = &(pack‐>raw);
+    tbx_pack_raw_t *p = &(pack‐>data.raw);
     int nbytes;
 
     nbytes = (len > p‐>nleft) ? p‐>nleft : len;

@@ ‐297,7 +297,7 @@ int pack_read_raw(tbx_pack_t *pack, unsigned char *data, int len)

 
 int pack_read_new_data_raw(tbx_pack_t *pack, unsigned char *buffer, unsigned int bufsize)
 {
‐    tbx_pack_raw_t *p = &(pack‐>raw);
+    tbx_pack_raw_t *p = &(pack‐>data.raw);
     int err = 0;
 
     if (p‐>nleft > 0) err = PACK_ERROR;

@@ ‐319,7 +319,7 @@ int pack_read_new_data_raw(tbx_pack_t *pack, unsigned char *buffer, unsigned int

 
 int pack_write_raw(tbx_pack_t *pack, unsigned char *data, int len)
 {
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‐    tbx_pack_raw_t *p = &(pack‐>raw);
+    tbx_pack_raw_t *p = &(pack‐>data.raw);
     int nbytes;
 
     nbytes = (len > p‐>nleft) ? p‐>nleft : len;

@@ ‐342,7 +342,7 @@ int pack_write_raw(tbx_pack_t *pack, unsigned char *data, int len)

 
 void pack_write_resized_raw(tbx_pack_t *pack, unsigned char *buffer, unsigned int bufsize)
 {
‐    tbx_pack_raw_t *p = &(pack‐>raw);
+    tbx_pack_raw_t *p = &(pack‐>data.raw);
 
     assert(bufsize >= p‐>bpos);
 

@@ ‐357,7 +357,7 @@ void pack_write_resized_raw(tbx_pack_t *pack, unsigned char *buffer, unsigned in

 
 void pack_consumed_raw(tbx_pack_t *pack)
 {
‐    tbx_pack_raw_t *p = &(pack‐>raw);
+    tbx_pack_raw_t *p = &(pack‐>data.raw);
 
     p‐>bpos = 0;
     p‐>nleft = p‐>bufsize;

@@ ‐378,7 +378,7 @@ void pack_end_raw(tbx_pack_t *pack)

 
 int pack_used_raw(tbx_pack_t *pack)
 {
‐    return(pack‐>raw.bpos);
+    return(pack‐>data.raw.bpos);
 }
 
 //***********************************************************************

@@ ‐396,7 +396,7 @@ int pack_write_flush_raw(tbx_pack_t *pack)

 
 void pack_init_raw(tbx_pack_t *pack, int type, int mode, unsigned char *buffer, unsigned int bufsize)
 {
‐    tbx_pack_raw_t *p = &(pack‐>raw);
+    tbx_pack_raw_t *p = &(pack‐>data.raw);
 
     memset(pack, 0, sizeof(tbx_pack_t));
 

 src/toolbox/packer.h
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@@ ‐25,6 +25,8 @@

 #include "zlib.h"
 
 #ifdef __cplusplus
+id (*write_resized)(tbx_pack_t *pack, unsigned char *buffer, unsigned int bufsize);
+
 extern "C" {
 #endif
 

@@ ‐48,7 +50,7 @@ struct tbx_pack_t {

     union {
         tbx_pack_raw_t raw;
         tbx_pack_zlib_t zlib;
‐    };
+    } data;
     void (*end)(tbx_pack_t *pack);
     void (*write_resized)(tbx_pack_t *pack, unsigned char *buffer, unsigned int bufsize);
     int  (*write)(tbx_pack_t *pack, unsigned char *data, int nbytes);

   Write  Preview

https://github.com/accre/lstore/blob/808a15263d77d8166bda573509d58e44a9f1b2b7/src/toolbox/packer.h
https://github.com/PerilousApricot
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