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CHAPTER 1

INTRODUCTION TO TCS AND VERSION CONTROL

1.1 INTRODUCTION

TCS (Text Control System) is a version control
system implemented under UNIX(tm). It records
changes made to a text (ASCII) file, providing
facilities for the storage and retrieval of
multiple versions of a file, in such a way that no
version, once stored, is ever lost. TCS provides
basic controls over how changes are stored, keeps
conflicting changes separate, and provides a
convenient mechanism for identifying any version.
In addition, for each version, TCS keeps a record
of who created the version, when the version was

created, and any user submitted documentation text.

The purpose of this thesis project is to
demonstrate and implement a version control system
that reflects many of the positive features found

in such systems on the software market today.



INTRODUCTION TO TC3 AND VER3ION CONTROL

Several of these systems will be discussed in
subsequent sections of this paper. The intent of
this project is not to implement a system suitable
for a production environment, but TCS does, indeed,
have many immediately useful features. It provides
a simple, yet functional, user interface consisting
of a handful of commands that the user can master
quickly. Even in its present form, it is suitable
for use by an individual or small project team

consisting of a few individuals.

1.2 THE NEED FOR VERSION CONTROL SYSTEMS

Most commercially available version control
systems arose from the need of software
manufacturers to control their own engineering

environments.

During the software development and
maintenance cycle, the components of a software
system (source code, object code, documentation,
input file, etc.) will undergo several changes.
Several versions of selected components begin to
evolve and this in turn results in multiple
versions of the software system itself. More often
than not, multiple versions must be permanently

stored for immediate retrieval by various groups
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within the software project. Furthermore, it is
often difficult to predict which version will be
needed and for what purpose at any given time. It

may be important to store all versions.

Identifying the versions themselves, who they

belong to, when and for what purpose they were
evolved became central issues throughout the

software life cycle.

A version control system insures that no
version (or any important information related to
the version) is ever lost, once stored. It
provides a means for control over changes. The
most crucial control is the system’s requirement
that two or more individuals do not try to make a
change to the same version at the same time, which

would result in incompatible changes.

Once a change is stored, a version control
system records who made the change and requires the
user to enter a comment regarding the purpose and

nature of the change.

Civen these simple controls, any individual
within the project should be able to make changes
to a component without fear that the work will be

inadvertently corrupted. Furthermore, if two
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individuals must work on a version concurrently,
the ability to identify who is working on the
version gives them the chance to either coordinate
their efforts or agree to keep changes separate.
Should some problem arise with any version (a bug
in the code, for instance), the person responsible
for the change is readily identified. This person
is most familiar with the change and would
consequently be the central figure responsible for
resolving the problem. In large engineering
environments, more elaborate controls are often
implemented. Control over changes may mean that
only chosen individuals be allowed to make changes
to any particular version, or that strict naming
conventions be instituted. Naming conventions
provide a simple, yet powerful, vehicle for
associating changes with a specific project or
version of the entire software system (i.e., a

system configuration).

Software is not the only entity that requires
version control. Large documents, like user
manuals, reference guides, and internal software
documentation are continuously under revision.
Like software. these are stored on-line, and
require control over their changes. A version

control system can offer controls for these as

1-4
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well.

Whenever multiple versions of an entity must
be stored for immediate on-line retrieval, the
question of available disk space arises. While
disk space 1is continuously coming down in price, it
still remains an expensive proposition to store
redundant data in large bodies of information. To
conserve disk space, a version control systen
stores only the changes (or "deltas") to any
version. That is, it stores the differences among

versions rather than all versions in their

entirety.

The rationale behind version control within
software development environments is applicable to
any environment where multiple versions of on-line
files must be stored and are continuously
undergoing revision. Version control systems are
used to store government and legal documents,
hardware configuration information, VLSI and PCB

layouts, etc.

1.3 BASIC REQUIREMENTS

With the need for version control in mind, we
can now state the minimum requirements of such a

system. The system should:

1-5
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Store multiple versions of a text file in a

space efficient manner.

Protect the integrity of each version. (Once
stored, the version is always readily
available. It always looks the same regardless
of any changes which evolve subsequent

versions.)

Permit concurrent development of any version,

but insure that incompatible changes are

disallowed.

Allow any version to be modified at any time

and allow any subsequent version to be stored.

Provide a mechanism for the identification of
any version, insuring that the user has control

over version identification.

Record, for each version, who created the

version and when it was created.

Allow the user to enter additional descriptive
information about the version at the time of

its creation.
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8. Make information on any version readily

available to the user

1.4 THE TCS SYSTEM

The TCS (Text Control System) stores and
retrieves multiple versions of an ASCII file. To
conserve space. TCS stores only the original
version in its entirety with subsequent versions
stored as deltas of the previous version. Thus,
only the differences among versions are physically
stored. When the user requests a version, TCS
builds the version by applying deltas to previous
versions and delivers the requested version to the

user.

The user views the collection of versions as
forming arbitrary branches in a tree. Each branch
is composed of a chain of nodes representing the
deltas for each version. Deltas are inserted at
the end of a chain, never between deltas. This
insures that a version looks the same at all times.
When a version along a chain is requested, TCS
applies all deltas beginning with those for the
first version in the chain up to and including

those for the requested version.

1-7
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A version is identified by a tree name and a
version number within the tree. The version number
is of the form: r.d where r is a release level,

defined by the user and d is the delta within the

release.

When the user creates a TCS module, the
original version is stored as: tree 0 version 1.1.
Tree 0 is the main tree of any module from which
other trees can be defined. As versions are added
to a tree, TCS automatically numbers the new
version by adding 1 to the previous version’s delta

number. The user can override this by requesting

that the new version have the next release number.
In this case, TCS adds 1 to the previous version’s
release number and makes the new version’s delta

number 1.

Any node in any delta chain can be split into
one or more trees, thus allowing paths of diversion
along the delta chain. The user chooses the tree
name with the exception of the main tree’s name
which is always "0". TCS retrieves a version
within a tree by applying all deltas for the tree’s
parent node and deltas within the tree’s delta
chain. In a sense, each tree can be viewed as a

separate module having its own chain of deltas, its
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original version being that of the parent node.

Figure 1-a below illustrates the tree
structure of a collection of versions of a file
called "program.c”. Tree names precede their delta
chains. Each delta is shown in the form of r.d
with -- marks separating the deltas. Each delta
was created from the versions represented by deltas
to the left of it along a chain. The main tree, 0,
has 4 releases, with the latest version being 4.1.
Trees: ‘"treel," "treel_a," "tree_a," "tree_b"” each
have their own delta chains. Deltas for these
trees are applied only when the user calls for a
version within the tree. For instance, if the user
calls for version "treel_a 1.1" the deltas 0 1.1, O
1.2, treel 1.1, treel 1.2, and treel_a 1.1 are
applied and all other deltas are ignored. If the
user called for version "0 2.1," then deltas 0 -
1.1--1.2--1.3--2.1 are applied and all others are

ignored.

Any node can have any number of subtrees or
"children” trees. The depth of any tree is limited
only by certain "hard" limits, on the total number
of trees, imposed by the system. That is, all
trees are created equally. The only case in which

TCS will not create a new tree at the user’s
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TCS

0 - 11--12--13--21--22--31--32--33--34--35--4.1

tree1 - 14--12--241
| tree_a - 11

tree_ b - 1.1--21
treei_a - 11

Figure 1-a

request is when its tree table is full. The tree
table can currently accommodate 100 trees. There

can be any number of deltas within a release.

The concept of a tree as a path of divergence
within a delta chain is an integral part of version
control. There are many times when it is necessary
to insert a delta of a version in the middle of a
delta chain. If TCS were to permit this, the
integrity of subsequent versions within the chain
would be corrupted since versions are built from
previous versions along the chain. By creating a
tree of the intermediate node, the user is now free
to change this version as he/she chooses. Thus,
any version within the module can be changed and
its changes stored at anytime, without affecting

previous or future versions of other nodes.

1-10



INTRODUCTION TO TCS AND VERSION CONTROL

Trees also allow for concurrent changes to a
version. In order to make a change to the last
version in a delta chain, the user must reserve the
version for change purposes. Once reserved, any
attempt by another user to add a delta to that
chain is shut out until the user who requested the
reservation either cancels the reservation or adds
the new version to the chain. This control
protects the integrity of the new version.

However, two or more users can concurrently store
their changes to a version by creating a tree of
the node in question and reserving their respective
trees’ last version for change. Thus changes made
by two or more users can be stored separately

without affecting each other.

Information regarding the module file is
always readily available to any user. TCS provides
the SHOW command for tracking the structure and
state of the delta tree for any module. SHOW
displays a tree’s path name, will tell whether or
not a tree is reserved for change and by whom, and
show the last revision date for a tree. It will
also show the release chain for any tree and the
highest delta in each release. To help track
concurrent development, the SHOW CHILD facility

will display the children trees, if any exist, for

1-11
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any node. SHOW CHILD also tells whether the child
tree(s) is reserved for change. If the tree is
reserved, SHOW displays the reserver’'s ID, and the

time and date on which the reservation was made.
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CHAPTER 2
A SURVEY OF VERSION CONTROL SYSTEMS

This chapter will consider several

commercially available Version Control Systems:

SCCS (under UNIX)
DEC’s CMS (under VAX/VMS)
RCS (under UNIX)
Appollo’s DSEE
Softool’s CCC

SMDS, INC.’'s Aide-de-Camp.

In much of its internal and external
structure, TCS resembles SCCS, UNIX's Source Code
Control System. Both allow the user to view the
collection of versions as nodes in a tree, operate
on a single "Module” at a time, and incorporate the
"release” and "delta within the release” idea.
TCS’'s version storage mechanism, the interleaved
file, and accessing algorithms are based on those
for SCCS described in Rochkind’s article "The

Source Code Control System”" [14]. The storage and
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accessing algorithms are explained in a later
chapter . SCCS AND TCS use the UNIX "diff" program

to isolate differences.

Of course, SCCS differs from TCS in many
respects. SCCS makes no provisions for assigning
symbolic names to any node, while TCS provides the
tree name capability. Note that if a TCS node is
treated as an empty tree, then any node can be
assigned a symbolic name. TCS also encourages
extended change documentation by accepting a
commeﬁt of up to 1000 characters on a new version.
Since comments are variable length and not accessed
as frequently as the versions themselves, they are
kept in a separate history file. This saves the
"GET" program the time and trouble of reading
through or around all comments to get to the body
of the TCS file.

Rochkind’s description of SCCS is significant
in that it provides a model for Version Control.
All version control systems store deltas rather
than entire versions. All, except the RCS system,
manage the deltas through the use of the
interleaved file, which stores all versions in one
file. Deltas are interspersed throughout with

control records surrounding each delta to identify
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the version that created the delta. All of the
above systems, at the very least, provide for
concurrent development, record when a change was
made and by whom, require that only one person at a
time check out a version for change purposes, and
require a descriptive comment when a new delta is
installed in the file. 1In addition, they provide a
mechanism like the "SHOW" command that display
information on the structure of the revision tree
and about each version. In short, all meet the

minimum requirements outlined earlier.

TCS, SCCS, CMS, and DSEE are similar in their
user view. Revisions appear as incremental nodes
in delta chains with branches from any node
handling paths of divergence. These operate

primarily on single files.

CCC and Aide-de-camp differ dramatically from
the other version control sytems in their user
view. These handle collections of files in a
centralized data base, providing full configuration

management for an entire system of data.

In general, version control systems differ
primarily in the extent to which protection
mechanisms are employed, in their facilities to

handle entire configurations, in their the ability
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to automatically merge divergent versions, and in
their the facilities to handle additional
information about a version besides a descriptive

comment at creation time.

2.1 SCCS (SOURCE CODE CONTROL SYSTEM)

3ince the original publication of SCCS [143 in
the early 1970’'s, the system has undergone several
revisions. The following discussion is taken
primarily from the UNIX System V Users Manual [8].
A critique of SCCS (in comparison to RCS) is found
in £111.

SCCS operates on a "module" at a time. A
module refers to a convenient unit of source code
usually a subroutine or macro [141 that would
normally be stored in a single ASCII file. All
information about the module is stored in one UNIX
file. Tables, protection information and user
submitted comments form the "header". The body
consists of the original version, deltas, and

control records used to recreate the versions.

Like TCS, versions develop along a main chain
of deltas and are grouped into releases. When a
new delta is added to the chain (Delta operation),

SCCS automatically numbers it with the next highest

2-4
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delta number within the release.

An "administrator" over the module defines the

next release. SCCS also allows the administrator
to specify the initial release number and whether
or not release numbers are skipped in the release
sequence. This serves a valuable function since in
a typical engineering environment, all versions are
not kept on line for all time. Once a software
product is released to the field, it is that
version and a back version that are of primary
importance. Obsolete versions are stored on tape.

And new SCCS modules are created from the most
current ones. By allowing the user to number the
initial release, the sequential numbering system of
releases is preserved. Note that in TCS and RCS

the initial release number is always 1.

To allow for concurrent development, the
administrator can create branches emanating from
any node in the module tree. SCCS automatically
numbers a néw branch with the next higher branch
number for its parent node. Several versions can
develop along any branch, and 3CCS will
sequentially number them, with a "sequence" number.
So a version is uniquely identified by R.L.B.S.

where R is the release number; L is the delta
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within the release; B is the branch number; and S
is the sequence number within the branch. Figure
1-b 1llustrates an SCCS revision (delta) tree. The
node denoted by “Node X" is identified as version

2.1.1.2. Node Y's identification string is
2.1.2.1.

5CCS

Node X

Figql‘e 1-B

When retrieving a version (GET operation) ,
for read or change purposes, the user can specify
that one or more deltas be included or excluded.
The inclusion mechanism forces deltas along
separate branches to be applied, causing automatic
merging of changes. The "merged" version is
delivered to the user, who can then store this

version as the next one in a delta chain. The

exclusion mechanism instructs the system to ignore
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deltas that would normally be applied for the

version. Excluding deltas is handy for correcting

mistakes in a stored version.

When a version is retrieved for editing
purposes, the user who made the reservation is the
owner of a lock on the version. Before someone
else can add a version, this user must either
relinquish the lock or add a new version. A module
administrator can break the lock to allow another
user to add to the delta chain, or create a branch
for concurrent work. Thus, work on the module can
proceed in the absence of the person who made the
original reservation. It is important to note that
the administrator breaks the lock. This can serve
to insure that the parties involved are in
communication regarding the state of the module and
that deltas are not created from the wrong

versions.

An administrator can enforce control over who
makes changes within a release. SCCS keeps a list
of users who can add deltas to a release. If the
list is empty, then anyone with write access to the
SCCS module file can add deltas. The administrator
controls additions and deletions from the list.

Furthermore, releases can be locked so that no
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further changes can be made to any node in the

release.

Additional highly useful features include
retrieval by cut off date where the system gets a
version ignoring deltas made after the cut off
date. An administrator can specify that the system
prompt the user for a Modification Request Number
each time a delta is created. This helps to
justify the reason for creating deltas and track
its effects. SCCS will also compare two or more

versions within a module (SCCS diff command).

2.2 CMS (CODE MANAGEMENT SYSTEM) [41

Digital Equipment Corporation‘s CMS runs on
the VAX under VMS. CMS manages libraries of
related files. Each file in the library is known
as a CMS ELEMENT. To facilitate element
identification, the user can subdivide Libraries

into "GROUPS" of elements.

Within each element, Versions develop along a
main line of descent. As deltas are added, the
system sequentially numbers the nodes. Paths of
divergence from the main line are given by a
variant letter. A variant letter 1is user

specified. Any node, even variant nodes, can have
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variants, so the delta tree can reach any depth.
Furthermore, any node can be placed into a "CLASS,"
giving the node a symbolic name. Nodes from
several elements can belong to one class. Figure
l-c shows a delta tree having a node whose "CLASS"
name 1s "baseline." (GENERATION 4 of the main line
of descent). BASELINE has a variant branch A with
2 deltas Al and A2. Node BASELINE/A2 has a variant
A also with deltas Al, A2, and A3. The node with

the class name "proj002" 1is version 4A2A2 or

BASELINE/A2/A2.

cMs

@'_— 2 — 3 —— ((baseline
4

4A2 A2 projoo2
~_ 4A2 A3

Figure 1-C

In order to add a delta to any branch, a user
must "RESERVE" the last node in the branch. If
another user attempts to Reserve the same node, CMS

informs him of the previous reservation. His
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options are to either quit or proceed with a
concurrent reservation. Several users can reserve
a node at a time. However, the first to "REPLACE"
the version creates the next generation. When the
next person attempts to replace the modified
version, the system informs him of the previous
replacement. His options, in this case, are to
create a variant node or merge his changes with the

latest version by reserving the last node using the

/MERGE option.

WHhen the user retrieves a version using the
/MERGE qualifier, CMS automatically merges the
versions and delivers the merged version to the
user. Line conflicts are flagged in the merged
file. (A line conflict occurs when the two
versions changed the same line of text.) The user
reviews the file, resolves any conflicts and then
issues a REPLACE to permanently store the changes.
The /MERGE qualifier can also be used on a "FETCH"
(read only retrieval). So, it is not necessary to
reserve an element before seeing the results of a

merger.

CMS relies on the VMS file protection
mechanism for defining who can make changes to any

element within the library. A CMS3 library is
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actually a VMS directory defined by the user.
Anyone with write access to a file on this
directory can add deltas to any version within the

CMS ELEMENT (which is actually a VMS file).

Versions cannot be selectively write protected as

under SCCS.

2.3 DSEE (DOMAIN SOFTWARE ENGINEERING ENVIRONMENT)
£5,71

DSEE is a collection of software engineering
tools for the APOLLO micro computer systems. DSEE
runs under the APOLLO AEGIS operating system.
Version control is a major tool within this

engineering environment.

Like CMS, DSEE groups user files into
libraries. Each file is a library "element."”
Protections are established at the library level,
not at the file or version level. Anyone with
"MEMBER" privileges to the library can modify an

element.

In DSEE, the version tree evolves in a manner
similar to CMS. Generations of nodes are
sequentially numbered starting with generation 1
along any branch. Any node can be given one oOr

more symbolic names. The tree can reach any depth.
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Variants from a line of descent are handled in a
slightly different way. If a line of descent is

reserved for editing, any other attempts to reserve

it are shut out. 1If a second user needs to modify

the same version, he creates a branch, giving the

branch a symbolic name. A member can also render a

line of descent “"obsolete," meaning that it cannot
be extended but anyone with read privileges can

still read any version along the branch.

To further facilitate concurrent development
and cooperation among users, DSEE provides a
MONITOR feature. When a user places a monitor on
an element, this user is notified of any
modifications to the element. A person issuing a

"RESERVE" is also informed of the monitor.

DSEE provides a means of merging separate
lines of descent. The merge operation is performed
interactively, so that the user can see and control
the results immediately. DSEE displays lines from
each version. The system cannot merge lines

without the user’'s permission.

To conserve space, as with other systems, DSEE
is delta based. However, it uses "blank
compression," for suppressing leading blanks on all

lines stored. As with other delta based systems

2-12
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which manage versions via the interleaved file, the

time to retrieve a version is directly proportional

to the size of the file. All versions are
retrieved in equal time. DSEE assumes that the
latest version will be retrieved most often. To
gave retrieval time for this version, it keeps a
cache of the latest version of all elements in the
library. That is, this version is stored in its
entirety outside of the interleaved file. This, of
course, increases the use of disk space, but other

space saving measures, like blank suppression, help

offset the effect.

An additional significant feature under DSEE,
is a Configuration Management facility. The user
can define components of a system through
"configuration threads."” These threads are lists of
user specified versions of each element composing a
system configuration. This, coupled with the
ability to give nodes a symbolic name (the nodes
belonging to a specific configuration within each
element can be given the configuration name) and a
wildcarding capability which allows the user to
specify several versions having the same name

provide a powerful configuration management tool.
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2.4 RCS (REVISION CONTROL SYSTEM) [1,113

To the user, RCS (which is implemented under
UNIX) appears to treat versions in the same way as
SCCS and TCS. Like these, RCS groups revisions
into releases along the main trunk of the revision
tree (TCS allows releases along any branch). As in
SCCS, RCS numbers branches. Branch nodes,
themselves, can have branches. As in TCS, the user
can assign a symbolic name to any branch as well as

to individual revisions.

RCS is unique in that it does not use the
interleaved file to store deltas. Rather, deltas
are stored as a series of edit commands known as
"Reverse" deltas upon the latest version (of the
main branch). Branches are stored as foreward
deltas. That is, versions along branches are
constructed by applying a series of edit commands

to the previous version.

Figure 1-d shows an RCS revision tree whose
main branch consists of versions 1.1, 1.2, and 2.1.
The arrows show the delta direction. RCS stores
the entire version 2.1, the edit commands to
transform 2.1 to 1.2, and the commands to transform
1.2 into version 1.1. Node 1.2 has two branhes:

one named "temp_fix" (version 1.2.2.1) and one

2-14



A SURVEY OF VERSION CONTROL SYSTEMS

RCS

Figure 1-d

identified by the system generated number
"1.2.1.1". The branch node "temp_fix" also has a
branch identified as "proj_1l,"” or by its version
number, "1.2.2.1.1." Any branch node is shown as a
foreward delta. Along any branch, a series of edit
commands on the previous version is applied in

order to generate a version.

Reverse deltas provide an advantage in access
time for the latest version, the assumption being
that these are accessed the most. The disadvantage

would follow that generations other than the latest
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takes time proportional to the number of deltas

applied.

As in the other systems, RCS requires a
version to be reserved or "locked" for editing
before the user can add a delta. However, RCS
provides a flexible command for breaking a lock so
that work can proceed uninterrupted in the absence
of the lock owner. SCCS also provides this lock
breaking, but it must be done by an administrator
with special privileges. No such privileges are
required under RCS. But, unlike in SCCS, RCS
notifies a lock owner of a "break in” via a mail
message containing the breaker’'s identification and
a commentary- To allow any user this privilege
does not seem to cause excessive conflict in
practice. According to Tichey [£131, "the automatic
mail message attaches a high enough stigma to lock
breaking, so that programmers break locks only in
real emergencies, or when a co-worker resigns and

leaves locked revisions behind."

RCS facilitates Configuration Management by
allowing symbolic names on any node and a
wildcarding capability that causes retrieval of
several files at a time. For example, suppose that

several RCS files with a .C extension existed on an
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RCS directory and that each file contained a

version called "reL85_1." The RCS "CHECK 0UT"

command, CO -rrelB85_ 1 :C, would retrieve the
"relL85_1" version from each .C file. In addition,
RCS allows retrieval by cut-off date (as does

3CCS).

RCS provides a convenient MERGE command that
functions in a manner similar to the CMS /Merge
facility. In addition, RCS’s "CHECK IN"
(equivalent to TCS’'s PUT) operation permits the use
of a pathname on both the RCS revision file and the
user’'s working file which contains the new verison.
This convenience saves the user from the nuisance
of copying the working file into a file with the
same name as the revision file on the revision
file’s directory. Neither SCCS nor TCS provide

this facility, as yet.

RCS keeps a list of users who are allowed to
update RCS files. Thus, a system administrator can
set protections at the file level. However, RCS
does not have a provision for selectively

protecting specific versions.

2.5 CCC (CHANGE AND CONFIGURATION CONTROL) £2,3]
softool Corporation’'s CCC is a powerful
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configuraiton management tool, running on several
machines under several operating systems (among
them are: VAX/VMS, VAX/UNIX, IBM/CMS, IBM/MVS, IBM
PC/MS_DOS, APOLLO/AEGIS, DG/MV_UNIX). CCC controls

and tracks changes to binary as well as to ASCII

and EBCDIC files.

The user sees a hierarchical organization of
information in CCC. The hierarchical levels,
termed DATA BASE, SYSTEM, CONFIGURATION, and

MODULE, are illustrated in Figure l-e.

ccce
DATA BASE
system_1 system 2 ..... system.h SYSTEM
config-1 config2  ..... config_n CONFIGURATION
|- |
moduie_1 module_ 2 ..... module_m MODULE
FIGURE 1-e

The data base is composed of "systems” of
data. The configuration level represents the
versions of any given SYSTEM. The user can choose
to further divide configurations into MODULES

representing the components of the configuration.
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Physical data entities stored under CCC are
termed "TEXT data structures" and can be stored at
any level within the hierarchy. The user can group
related text data structures by defining text
TYPES. A version of text is identified by a system
generated version number or by a user supplied
CHANGE NAME. Version control is provided on any
TEXT data structure at any level within the
hierarchy. The user has the option of storing
changes either as a delta of the last version of
the TEXT data structure or as a separate version in

its entirety.

CCC provides the usual locking mechanism for a
change to a TEXT file. To effect concurrent
development, the user creates a new system
configuration or module data structure and inserts
the TEXT structure into the new structure. O0f all
the systems mentioned, CCC provides the most
powerful and elaborate protection mechanisms. CCC
keeps a list of all users, which data structures
they can access, and passwords to data structures
within the hierarchy. In order to access any
information, the user logs into a specific system
or configuration and, in doing so, must supply

his/her password to the structure.
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The "cast of characters” within a CCC
environment are a "Data Base Administrator,"
"Managers," and "Users." The Data Base
Administrator has free reign over the entire data
base. This person initializes and maintains the
data base, has read/write access (MANAGER
privileges) to any data structure at any level of
hierarchy, and defines the MANAGERS and USERS.
MANAGERS have special privileges to the system or
configuration. Managers delegate read/write
privileges to USERS within their domain. They
determine who can make changes to a TEXT data
structure and who can physcially delete structures.
The "USER" can insert new TEXT structures, make
changes, and logically delete data structures.
Under CCC, the organization can create an
environment that mimics the organization’s chain of
authority. In addition to these protections, CCC
provides an encryption facility, in which TEXT
structures can be stored in up to 9 levels of

encryption.

So that the organization can tailor its use of
CCC to its individual environment, CCC has a
powerful MACRO capability and an internal editor
which can be used to make highly controlled

automatic changes to TEXT structures. Furthermore,
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the internal editor gives the user the option of
making changes right within the CCC environment.
Contrast this with the other systems where changes
are made using the operating system’'s editor
exclusively. Under CCC, TEXT files, of course, can
also be "EXPORTED" (read from the data base),
edited within the user’s environment, and the new
version "IMPORTED" back into the data base. As
with RCS, the user can specify a name for the

imported file other than the data base text file

name.

When a user enters a new version into the data
base, CCC requires a descriptive comment of the
change. Descriptions entered under SCCS, RCS, CMS,
and DSEE are limited to one line. "One liners" are
sometimes inadequate to describe the nature of a
change. Under CCC, the user enters a multi-line
description (0 to 436 characters). TCS also allows
multi-line descriptions. The idea for line
prompting under TCS was taken directly from CCC.
CCC prompts with the number of characters entered

on preceding lines.

2.6 AIDE-DE-CAMP [101

The Aide-De-Camp software engineering
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environment, from Software Maintenance and
Development Systems, Inc., is implemented under the
UNIX, and VAX/VUMS operating systems. The system
manages configurations within a centralized data
base. Aide-de-Camp captures incremental changes to
individual files through the use of "CSETS" (change
sets). CBSETS are composed of related files
undergoing revision by an individual or project
team. In practice, organizations often group
related changes into "projects." By tagging a CSET
with a project identification code, the user can
easily track all projects. When the user creates a
CSET, Aide-De-Camp requires that the user enter a
remark describing the reason for the CSET. This
remark can serve to further facilitate project

tracking.

Aide-De-Camp provides a simple yet elegant
user view of changes to configurations. A version
of the system is defined via a "list equation”
which gives the relationship between an already
installed version and one or more CSETS. Suppose a
version (configuration) V exists and change sets A
and B contain changes to a file in V and/or new
files to be combined in V, a new version V1 is
defined by the equation:

vVl =V + A + B.
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In order to delete changes from a version, the "-"
operator is used. The equation:
V2 =Vl - B

would delete CSET B’'s changes in the new version

vZ.

The system supports concurrent development by
allowing CSETS to have files in common. The user
will place "conflicting" changes into separate

CSETS and later merge the changes into a new

version. Consider a version V consisting of files
Fl, F2, F3, F4, F5. CSET A consists of changes
made to files F1l and F2, and a new file F6. CSET B
changes files Fl and F3. If V1 =V + A + B, then

V1l consists of:
. those files in V not changed by A or B
the version of F2 from A
the version of F3 from B

the line by line merger of versions of Fl from

both A and B

. the new file F6 created by A.



A SURVEY OF VERSION CONTROL SYSTEMS

Like CCC and TCS, Aide-De-Camp will store an
extended commentary on the nature of each change.
Whenever a change is installed within a CSET, the
system requires the user to submit an "abstract"
describing the change. The abstract is a file
containing the documentation. Thus, the system

encourages full documentation of changes.

Primarily intended for software engineering
and the source code storage, Aide-De-Camp records
relationships among entities in the data base.
These relationships help the user to identify
actions to be taken when object files are generated
from changed source. The user can assert that file
GT "includes" file RX and/or define object
libraries and assert the procedures (subroutines)
contained in the library. The system also stores
information such as, "file X ’‘contains’ procedure

¥" and "Y calls procedure Z." Such information
helps to identify calling trees and which files are
affected by a bug fix or enhancement. It also
helps to avoid duplication of subroutine names when
a new file is added to a software system.
Relationships are stored in relationship tables.
The user can always read or make changes to these

tables. The system records changes to these tables

in CSETS in the same way that changes to source are
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recorded. So a version can also include changes to

these tables.

Protections are set at the data base level.
Any user with write privileges to the data base can
make changes to any file, create C3ETS, assert and
change relationships, etc. 1In other words, the

user cannot selectively protect individual

entities.

2.7 CONCLUSION

While version control systems (TCS included)
differ from each other in how they define their
user view of how information on one or more files,
within their domain, is stored all provide the
basic functionality needed for version control.
They provide an automatic way of logging who made a
change and when. For instance, TCS stores the
user’s login ID and date from the operating system.
Each system stores incremental changes but also
provides for paths of diversion. Concurrent
changes to the same version are kept separately.

To conserve space, all systems are delta based.
With the exception of the RCS system, these systems
store and retrieve deltas using the interleaved

file and an accessing algorithm similar to the one
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described later in this paper. All store
information on the nature of a change in the form
of a user commentary submitted when a new version
is stored. While the system cannot provide
automatic control over how informative this
commentary 1s, it does encourage the documentation.
The important elements of recording who, when, why,

and how a change was made are present in any

Version Control System.

Usually version identification is implemented
via an automatic sequential numbering system like
that in TCS. In addition, most systems allow the
option of symbolic names for version
identification. A shortcoming of SCCS is the
absence of this feature. Without it, the user is
forced to remember the meaning of each version
number. SCCS, RCS, and TCS support release
groupings of versions whereby specific incremental
changes can be related to milestones within a
project. By supplying the release number alone on
a "get"” type operation, the user can retrieve the
highest delta within the release. The user need
not remember all version numbers and their
meanings. In addition, TCS allows releases to
develop along any branch in the version tree, sO

that any node can be given a "milestone" name. A
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branch is then viewed as a separate module with its

own main chain of deltas.

TCs, CCC, and Aide-De-Camp encourage full
documentation of changes by providing an extended
comment capability when a delta is added. The
system assumes the task of associating
documentation text with its corresponding version.
Other systems associate a one line comment with
each version. 1In all systems, the quality of this
documentation (that is, how well it describes the

nature of a change) is the responsibility of the

user.

TCS, like most systems, relies on the
operating system's protections. Anyone with
read/write access priviliages to a TCS file can add
deltas anywhere within the version tree. SCCS and
CCC provide their own protections whereby
protections are set on selected versions within the
revision file. In large engineering environments,
the extended protections may be mandatory

requirements of the system.

Without exception, all systems "lock" versions
undergoing change. This ensures that changes are
incremental; that is, each delta is created from

the version that the user intends. Locking
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versions, however, can hold up progress on a
project, if the version is locked for an excessive
length of time or in the absence of the lock owner.
CMS gets around this problem by permitting multiple
reservations on a version, under controlled
conditions. SCCS, RCS, and TCS provide a means for
breaking a lock. TCS provides the CANCELC command,
but this command must be issued by the owner of the
lock. Making lock breaking a conscious effort on
the part of the lock owner insures that this person
is aware of the who, why, and what changes are
being made to a version that he intends to change.
For extreme circumstances when the lock owner is
not available, TCS provides the XCANCEL command
which breaks a lock without asking any questions
about the breaker’'s ID. This command is intended
for use by some super-user who would take
responsibility for informing the owner of the

"break-in."

A significant feature present in most systems
is an automatic merging facility. TCS, as yet,
does not have this built-in feature. The merging
issue warrants a stern caution. The user must
always keep in mind this is strictly a clerical
function of blindly merging lines. There is no

intelligence here. The system has no way of
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knowing whether the merged version contains the
functionality that the user needs. For this
reason, no system will immediately store a merged
version. A merged version is always delivered to
the user for inspection and editing if need be.
DSEE goes a step further by requiring the user to
inspect the version as it is built. While merging
provides a convenience for the user, there is
always the danger that the user, forgetting that
automatic propagation of separately stored changes

is purely clerical, will immediately store the

merged version. In this case, the user is assuming
that the system has determined that the

functionality of the separate versions are

compatible.

The author asked several software engineers to
comment on merging. These engineers work on a
large software system consisting of approximately
8000 files of source code. Conflicting changes is
a central issue in this environment. Their
responses to the question, "Is automatic merging a
desirable feature for a code control system?" ran
mostly along the lines of: "I wouldn’t trust it;"
"It would encourage sloppy programming;" "I’d

rather recode than unscramble merged files."
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Under close scrutiny, automatic merging is
nice, but usually not necessary. The authors of
SCCS saw fit not to make automatic merging easy for
the user. The early verisons of the CCC system do
not provide this ability. It was installed into
CCC after its 2.0 release. While TCS does not
provide for automatic mergers, the accessing
algorithms are implemented in such a way that this

feature could be added later.

Several of the systems discussed, provide
other desirable features which could later be

incorporated into TCS. Among these features are:
. retrieval by cut off date

an exclusion mechanism whereby the system
facilitates mistake correction by skipping

deltas that the user specifies.

. the ability to specify path names for the user

file containing a new version to be added to a

module

. the ability for the user to selectively lock

releases and trees from further changes
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the ability for an administrator to selectively

read/write protect specified versions,

releases, or trees

. a built-in wildcarding capability that

facilitates the retrieval of related versions

from several files

TC3 contains the absolutely necessary features for

version control. That is, it meets the minimum

requirements outlined earlier. However, most

important, the TCS3 programs store the information
necessary for the enhancements listed above. The
programs are structured in such a way that these

enhancements can be added later with relative ease.



CHAPTER 3
TCS COMMANDS

This chapter contains two major sections: TCS
USER COMMANDS and TCS SUPER-USER FUNCTIONS. The
first of these sections contains details for each
TCS command that the general user issues. FEach TCS
user command is presented in alphabetical order, on
a separate page, so that the user can easily

reference any command.

The last section, SUPER USER FUNCTIONS,
outlines those commands issued by some
administrator or the TCS programmer. Details for
these are found in the command files (shell

scripts) in Appendix F.

3.1 TCS USER COMMANDS

GET Retrieve a version for read only or change
purposes.
PUT Store a new version along with information

about the version.

CREATMOD Create a TCS module file from the original
version.

CREATREE Create a child tree of a node in the TCS
module.

SHOW TREE Show (display) informatin about a tree or
all trees.
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SHOW CHILD Show (display) the children of a node in
the module.

CANCELC Cancel the change reservation on a tree.

3.1.1 GENERAL FORM OF A USER COMMAND

The syntax of a user command is similar to UNIX
commands with the exception that required arguments
are submitted first, followed by optional
arguments. In general, a command is of the form:

command <argl)> <(arg2>...<argN> [-optl -opt2 ... -optN]

Required arguments are shown within ¢ > marks.
These directly follow the command, are positional

arguments, and are separated by white space (blank

or tab).

Options are shown within L 1. Note: the user

does not type the [ 1] marks on the command line.

. An option is given by an option letter preceded

by a u_u.
. These can be submitted in any order.

. Options requiring an argument are shown as: -1
¢arg> where 1 is the option letter and <arg> is

the required argument.
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. Option arguments must directly follow the
option letter. Any string of characters

following the option letter is assumed to be

the required argument.

GET currently requires that its options be
followed by white space. See details of the GET

command.

SHOW allows for optional white space
separating its option letters and any option
arguments. Options NOT requiring an argument may
be catenated into an option string preceded by a

n_.»_  See the SHOW command for details.
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CANCELC

Cancel the change reservation for a tree.

CANCELC checks the user’'s login ID to ensure that
it matches the user ID on the change reservation

for the tree. If the ID’'s do not match, the

reservation is not cancelled. Once a reservation

is cancelled, other users may execute the GET

operation with the -c option. See GET.

cancelc <{module name> <(tree name>

(module name> name of an existing TCS module.

{tree name> tree name whose reservation is to
be cancelled.
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CREATMOD

Create a TCS module from the file given by the
(module name> argument. CREATMOD looks for a file
called <(module name> in the current working
directory and stores the entire contents of the
file as version "0 1.1" in the new "<d{(module
name>.t" file. The TCS module must not already

exist in the current working directory.

The user 1is prompted for description
information for this initial version as on a PUT
operation. See details on PUT. CREATMOD creates a
history file for the new module and enters the
user’s login ID, time, date and description
information into the history entry for version 0

1.1.
creatmod (module name>

{(module name> name of the ASCII file on the current
working directory. <(module name> can
by any valid UNIX file name. To avoid
confusion with files created by TCS,
(module name)> should NOT begin with "t."
or "h." or end with ".t".

Path names are NOT permitted.
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CREATREE

Create a child tree for a node in a TCS

module. An empty tree is entered into the tree

table. The new tree’'s original version is the

parent node’s version. Child trees allow for
concurrent changes to be made to a node. 1In
effect, the node is split and any concurrent

changes are kept separate under their respective

tree names.

creatree <(module name> {(parent tree) (parent r.d> <new tree)

{module name> name of an existing TCS module.

(parent tree> the parent node’s tree name. If the parent
tree is the main tree, 0 is submitted. The
parent tree must already exist.

(parent r.d> the parent node’s version number in the form
of release.delta. The parent version must
already exist.

{new tree> new tree’s name
a tree name may be from 1 to 31 characters
in length.
the first character must be alphabetic.
characters other than the first can be
any alphanumeric or special character.
the tree name must not already exist.
That is, tree names must be unique.

CREATREE EXAMPLES:

1. creatree program.c project_0 1.3 project_Oa
creates an empty tree, project_0a, whose parent node
is "project_0 1.3".

2. creatree program.c 0 1.2 project_5S

creates an empty tree, project_S, whose parent node
is version 1.2 in the main tree, O.
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GET

GET retrieves a version of a file stored

within a TCS module. GET looks for a file called
"<{module name>.t," on the CURRENT WORKING
directory, extracts the requested version, and
places the version in a file called "t.<{module
name>" on the CURRENT WORKING directory. If a file

by the name "t.<{module name)" already exists, it is

overwritten.
GET <module name> [ -t (tree name> -v (r.d> -c -p -h 1]

{(module name> the name of the TCS module on the current
working directory.

OPTIONS:

Note: options are separated by white space and must
NOT be catenated. The '-t’ and '-v’ options are
separated from their arguments by white space.

-t (tree name> If submitted, a version from tree,
"(tree name’>," is retrieved. If omitted
or if (tree name> is 0. then a version
from the main tree is retrieved. If the
tree is empty, then the parent version is
retrieved.

-v (r.d> Requests a sepcific version within a tree.
(r.d> is the version number where ’‘r’ is
the release level and 'd’ is the delta number
within the release. The ’'.’ separates the
release and delta number. The ‘.4’ portion
may be omitted. That is, a version number of
the form ‘(r>’ is also legal. 1In this case,
the highest delta within release '(r>’' is
retrieved. If the ‘-v’ option is omitted,
GET retrieves the highest version in the tree.

-C Requests that the version retrieved be open
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(reserved) for change purposes. GET logs
the user’s login ID, along with the time and
date. If the version is already reserved for
change, the user 1is so informed, shown the
user ID, time and date of the reservation,
and the GET fails. The GET also fails if the

requested version is NOT the highest version
in the tree.

-p Requests that the tree’s path name be
displayed. displays parent node names in
the form:

{(tree name> <{(r.d>/

-h Requests the version’s description
information. GET displays the user ID of
the user who created the version, creation
time and date, and the description or comment
for the version.

GET EXAMPLES:

A TCS module "program.c" exists in the file
"program.c.t"” on the current working diretory. GET
will extract a version of "program.c" into a file
called "t.program.c” on the current working
directory.

Assume that the module’s tree structure looks
like:

0O --- 1.1 --- 1.2 --- 2.1 --- 2.2
*
ke e ok ke e e e A e o
* *
P_2 project_0O
I
--- 1.1 --- 1.2
*
project_1
|
---1.1 --- 1.2 --- 1.3

The tree name precedes each delta chain.

1. get program.c
or
get program.c -t O

Verison 2.2 in the main tree (0) is retrieved.
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program.c -v 1
Gets version 1.2 in the main tree.

program.c -v 2.1
Gets version 2.1 in the main tree.

program.c -t project_1
Gets version 1.3 in the tree, project_ 1l

program.c -t project_1 -v 1.1 -p
Gets version 1.1 in tree, project_l and also
displays the pathname as:

0 1.2/ project_0 1.1/ project_1 1.1

program.c -c¢ -t P_2

Since tree, P_2, is empty, its parent version,
0 1.2 is retrieved. The -c causes a change
reservation for tree, P_2.
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PUT

Put a new version into the TCS module. Put
creates a delta for the new verison and places the
delta at the end of a tree’s delta chain. It looks
for a file given by the <(module name) argument and
a file called "(module name>.t" on the current
working directory. The differences between the old
and new version are obtained and the deltas are
stored as the latest version in the tree. PUT
cancels the change reservation. If the tree was
not previously reserved for the change by the user
executing the PUT or if there are no differences
between the o0ld and new version, the operation

fails and no delta is created.

PUT prompts the user for a description
{comment) of the new version. The description can
be from 0 to 1000 characters in length. The prompt
tells how many characters were entered so far with
each line. A ’.’ on the first character, followed

by a carriage return ends description prompting.

PUT stores the user’'s ID, time and date, and
version description in the TCS modules’ history

file.
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The new version is automatically numbered with
the next delta number within the last release in
the tree. When the ’'-r’ option is submitted, PUT
creates a new release for the tree, and the

version's delta number is 1.
put <(module name> (tree name> [ -r ]

{module name> file name of the file containing the new

version and the name of an existing TCS
module file.

(tree name> tree to which the new delta will be inserted.

If {(tree name’> is 0, the delta is inserted
at the end of the main tree’s delta chain.

-r creates a new release within the delta chain.
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PUT EXAMPLES:

The user would like to enter a new version of
program.c into the TCS module file program.c.t.
Both files are on the current working directory.

Assume that the TCS module’s tree structure looks
like:

0 --- 1.1 --- 1.2
*
project_1 --- 1.1
*
project_2

1. put program.c 0O
The new version is 0 1.3. Tree 0 is the main tree.

2. put program.c project_2
Since tree, project_2, is empty, the new version is
created as version 1.1 of project_2.

3. put program.c project_l -r
The new version number is 2.1 for tree, project_l.
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SHOW

Show or display information regarding the tree
structure and/or about one or more trees in a TCS
module. The information is written to the standard

output.

show (what> {(module name> [show function specific options]

(what> the desired SHOW function. Valid functions are:
"tree" and "child".

(module name> TCS module name (on the current directory).

SHOW FUNCTIONS

EHOW TREE displays information regarding a tree or all
rees.

show tree (module name> [-t (tree name> -apcdrel

-t (tree name) tree name for which information is to be
displayed. If this option is submitted,
the -a option cannot also appear on the
command line.

-a displays the requested information for
all trees.

-p displays the tree’'s path name. If omitted,
the tree and its parent node’'s name are
displayed.

-C tells whether or not the tree(s) is reserved

for change. If the tree(s) is reserved, the
reserver's user ID and the reservation time

and date are displayed.
-r displays release information. Shows the
number of releases and the highest delta
in each release.
-d shows the last revision date for the tree(s).
-e turns on the -p, -c¢., -r, and -d options. If
present, the information provided by all
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these options is displayed.

SHOW CHILD displays the names of a node’s children trees.

show child {(module name> [ -t {(tree name> -v (r.d> -c 1

-t (tree name> the node’'s tree name whose children are

to be listed. If omitted <(tree name>
defaults to the main tree.

-v (r.d> the node’s version number within the tree.
If omitted, <(r.d> defaults to the highest
version number.

-Cc

tells whether or not each child tree is
reserved for change. The reservation’s user
ID, time and date are also displayed.

3-14
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3.2 SUPER USER FUNCTIONS

XCANCEL Cancels the change reservation for a tree
w1§hout checking the user ID. The form of
this command is the same as that of the
user command CANCELC.

PRINTMOD

Prints the TCS module file containing the
tree table release and change tables, and
the deltas for all versions. Appendix B
shows the format of PRINTMOD’s output.

PRINTHIS Prints the TCS history file for a module.
Prints the comment table entry and the
description (comment) for each version in

the module. Appendix C shows the format
of PRINTHIS’s output.

PRINTEMP Prints the temporary file created by PUT.
This is the file containing line numbers for
the "old version" retrieved during a PUT. The
tree, release, and change tables are also

displayed. Appendix D shows the format of
PRINTEMP’'s output.

In order for PRINTEMP to function properly,

the programmer must use this command in
conjunction with a special testing version of

the PUT.COM shell script. This test version saves
the temporary line numbered file in a file called
putsave/<{module name>.l.

These functions are intended primarily for
program debugging purposes. The print type
commands display the contents of TCS files in
readable form. Each produces a file on the current
working directory. This file is input to MORE
which displays the contents on the standard output.
Output files are:

{module name>.p - PRINTMOD
{module name>.s - PRINTHIS

{module name>.r - PRINTEMP
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CHAPTER 4

TCS INTERNAL DOCUMENTATION

The remainder of this paper deals with TCS's
technical internals. The structure of the TCS
module and history files. and the storage (PUT) and

accessing (GET) algorithms are presented here.

The reader will encounter extensive references
to TCS programs and functions (subroutines). The
TCS program is implemented in the C language. Each
main program is in a ".c" file having the same name
as the command that invokes it. Functions can be
found in ".c" files having the same name as the

functions.

Throughout this chapter, names of main
programs, program variables, and TC3 commands are
shown in capital letters. Program functions names
are of the form "<{(function>()." Arguments are not

shown with any function name.
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The author also makes references to the
Appendices at the end of the paper. Appendix A
contains data flow diagrams for all files used for
TCS user commands. Appendices B, C, and D contain
the formats of TCS files. Appendix E contains the
source code for the TCS system. Appendix F
contains the shell scripts for all TCS commands.
Appendix G contains information for compiling and
linking the TCS programs; and shell scripts used in

compiling and linking.

The figures, 2a-2d show sample TCS files and
the commands that created them. The last section,
"A Sample TC3 Session,"” is an extention of these
figures. It shows a series of operations performed
on the TCS module, "sample.l," and the all files
used, modified or created by each TCS command
issued. The reader may find it helpful to scan
over the last section before reading the sections,
"Accessing a Version," "Storing A Version," and

"Accessing and Storing History Information."”

Figure 2-0 contains an outline of the TCS
module file and history file. This figure also
shows the relationships among the tree, release,
and comment tables discussed in the following

sections. Arrows denote pointers to a table entry.
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TCS MOOULE FILE TCS HISTORY FILE

' 1

: TREE TABLE S12€ i COMMENT TABLE SI12E
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y

RELEASE TABLE ENTRY ( LINKEO LIST)
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J
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WHEN | BLKSIZE | OFFSET | USERID | NHTENTRV |

[ cCOMMENT BLOCK |
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4.1 THE TCS MODULE FILE

All information relating to the structure of

the revision tree, the original version, deltas,
and control records used to build versions are
located in the TCS module file. The header
information placed at the beginning of the file
consists of the tree, release, and change tables

and their sizes. Following the header information,

is the body of the file where versions are stored.

The tree and release tables hold the
information needed to construct the revision tree.
These tables also contain information used to
construct an internal data structure, known as the
internal tree structure, that the accessing

functions use during a retrieval operation.

4,.1.1 The Tree Table

Each tree is assigned an internal tree number
which the accessing algorithms use to identify the
tree. The main tree’s internal number is always
one (1) and is assigned during the CREATMOD
operation when the TCS module file is created. So,
there is always one entry in the tree table.

Stored with the tree table is the size of the

table, corresponding to the number of trees

4-4
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existing in the module. When a tree is added, this
number is assigned to the new tree and then

incremented by 1.

In the tree table, trees are kept sequentially
by order of creation. The tree table is searched
sequentially using the tree name as a key. The
sequential nature of the table does not present a
performance problem during any access operation
since we do not expect that this table will be very
large for any TCS module. The user will never

notice the search time.

The structure for each tree table entry is

found in the include file "tablestr.h" (struct

treentry). The fields within each tree table entry

are:

1. trename := The user assigned tree name

rJ

trenum := The internal tree number assigned at

tree creation time.

3. ptblink := The Parent Node Back Link which is
the index of the parent tree’s entry in the

tree table.
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4. prntrel :

The Parent’s release number,

5. prntdlta

= The Parent’s delta number.

.

6. numrels := The number of releases in the tree.

7. firstrel := The index into the release table

structure for the tree’s first release.

8. lastrel := The index into the release table

structure for the tree’s last release.

9. newrflag := A new release flag that "PUT" uses
in determining whether or not the delta being

added should have a new release number.

4.1.2 The Release Tables

The release table is a collection of linked
lists, one for each tree. This data structure
contains information about each release in the
tree. A node in a release table list consists of
four fields containing the following information
respectively (See "struct relnode” in

"tablestr.h."):

1. hipdelta := The highest delta number in the
release. This is initially 1 when a new

release is installed and is updated on a PUT
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that adds a delta to the release.

2. nxtrnode := A pointer into the release table

array giving the index of the next release node

for the tree.

3. firsthis := A pointer into the comment table
(kept in the history file). This pointer is
the index of the comment table entry for the

first delta in the release.

4, lasthis := A pointer into the comment table for

the last delta in the release.

The release table is kept linked so that
releases can be dynamically added for any tree at

any time.

4.1.3 The Change Table

The change table is a record of what trees are
currently reserved for change. Each entry has

three fields (See "struct change” in "tablestr.h"):

1. time := A value (obtained from the operating
system) representing the date and time of the

reservation.
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2. trenum := The internal tree number of the tree

whose last version is reserved for change.

3. userid := The login ID (obtained from the

operating system) of the user who requested the

reservation.

‘The change table is kept sequentially with
reservations added at the end of the table. When
PUT adds a delta to a reserved tree’s last version,
the tree’'s entry is deleted from the change table.
This table expands and contracts as trees are
reserved and deltas added. At any time, there is
at most one entry for any tree. That is, only one
person can reserve a tree for change at a time.
The maximum size that this table can reach will be
that of the tree table. 5So, like the tree table,
since we do not expect that this table will grow
very large, sequential searches go unnoticed by the

user.

4.1.4 The Body Of The Module File

The text belonging to all versions is kept in
the body of the file. Deltas are stored as a
series of insertions and deletions to/from the

versions that created them. Control records
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surrounding one or more lines of text are used to
identify which lines belong to each version. At
the beginning of each line in the bedy of the file
is a contrel character which tells the accessing
routines whether the line that follows contains

ASCII text or a contreol record.

Text is identified by a "t" control character,

while control records are identified by an "I,"
"D," or "E" contrecl character for insertion,
deletion, or end control record respectively. An
insert control record instructs the system that the
text lines following it should be included for the
versicn indicated on the reccrd. The deletion does
the opposite. It instructs the system to ignore
text lines. Corresponding to each insertion and
deletion control receord is an "end" contrel record
signalling that the effect of an "I" or "D" ceontrol
should end. Each control reccrd contains the tree
number, release and delta number of the version to

which it applies.

4,1.5 ITIllustrations

Figure 2-a shows a TCS module file
“sample.l.t” containing cne versicn (the criginal)

of the user file "sample.l." In this figure, the
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reader will note a "$ cat” UNIX command which
printed the original version of the file "sample.l"
The TCS "creatmod" command transformed the contents
of this file into a TCS module and entered the
user’'s first comment (shown after the "Enter
comment..." prompt) into the history file (See

figure 2-¢). What follows is the contents of the
TCS module file.

Figure 2-a.l shows the module file after the
user issued a "get” with the -c¢ option. There is

now one entry in the change table.

In figure 2-a.2, we see the first version
editted under the "ex" editor. Then the "put”

operation which creates the first delta.

Figure 2-b shows the second version of
"sample.l” and the corresponding TCS module

containing versions 1.1 and 1.2,

The TCS file contents were obtained in
readable form from the "printmod" program. See
Appendix B for the TCS module file and printmod

output formats.
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¥ cat sample.}

This 1s « sample ASCI! fi1le. created using the ex editor.
It mght nave beer a source code file. But since TCS
goesn’t tnow the c:fference and shouldn't care about
wiat’s 1n tne file. we'll Lee: tnis simole.

$ creatmoc sample. .

£-ter comment...

0 to 10QQ characters

0: This 1s the érrcatnaeéreeosion of a sample file.
47: Its version name 1s O 1.1
10ec: .

Comment entered....10s charac:ers

sample.i......TCE module nas been created
L

$ printmod samole.l
tree table size = 2

o : -1 -1 -1
1 ] ¢ (o]
© (o] [o) (o]
(o] (o] (o] ¢

release tables size = |
1 o (o] (o)

change table size = O

11 1.1
t This 18 & sample ASCII file. created using the ex editor.
t It might have been a source code file. But since TCS
t doesn’t know the difference and shouldn’t care about
t what’s 1n the file, we’l]l Leep this simple.
e 1 1.1
s
Figure 2-a

$ promtmoc sample.l
tree table s:ze = 2
o] 1 -i ~1 -1

1 0o (o) o

(o] (o] (o) (o]

(o] (o] (o) (o]
relees2 tables sizce 1
1 ¢ (d ©

change table size = 1
Sun Mar 2 11:55:18 1986

1 rcs0074

i1 1.1

t This 1s a sample ASCII +ile. crested using the &= ngtor.
t It might have been a source code file. But since TCS

t dpesn’t know the difference and shouldn’t care about

t what's :n the file, we’ll keep this simple.

e 1 1.1

s

Figure 2-a.l

4-11
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$ Ccp t.sample.. samole..

¥ e csamole.l

“samoie.l" 4 l:ines. 205 zraracters

t0a

This line was added a*: tne teQinning of

version O 1.1%.

:3
It might have been a source code file. But since TCS
1s/ .. BN

But s:nce TCE
:%a

Fhbdank line and thic line were added at the enc of O ...

tl.9

This iine was added at the beginning of version ¢ 1.3%.
This 1s @ samole ASCI. f:ie, created Using the e:. editor.
It might rave been a zource coade file.

But since TS

doesn’t know the difference and shoular 't -are about
what’s 1n the file. we’ll leep thic simcie.

A blank line and this l:ne were added at the end of O i1,
1 wg

"sample.l" B lines, I27 characters

1 3

$ put sample.l O

Enter comment...

0 to 1000 characters

Ot This 18 the second version.

<B: Stlwae wdd added at the peainning anc end of version U

F1: » line 1n the middle was changed.
127 .

Comment enterea....127 characters
‘put’® created: O 1.2
1

Figure 2-a.2

$ get sample.l -c
sample.l 0 1.1

4 lines retrelved
L ]

4-12
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€ p-i-TmTz zamsle.l
t~e=s +at.e s::ze z
[} 1 -1 -1 -1
: Q 0
(e} (e} [} [¢]
[¢] <] < O
re.case -ables sice
Z Q ] 1
change table size - O
1 1.2
t This i:ne was adaed at tne beginning of version ¢ I.!
e i !.2
11 1.
t Thaes 18 & sample ASCII fi1le. created using the ex editor.
¢ ! L.2
t It might have been a source code file. But since TCS
el 1.2
11 1.2
t It mignt have been o source coae file.
t But s:nce TCS
e i1 1.2
t dcesn't tnow the difference and shouldn”t care about
t what's 1n the file, we'll keep this simple.
i 1 1.2
t
t A blant line and this line were added at the end of O 1.1.
e 1 1.2
e 1 1.:

Figure 2-b

4.2 THE TCS HISTORY FILE

All comments and records of who added a delta
and when are kept in a separate file called
"h.{(module).” Like the module file, the history
file consists of header information and the body

where comments are stored.
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4.2.1 The History File Header

At the beginning of the file is header
information consisting of a structure containing
the size of the comment table and the number of
bytes in the body of the file. See "struct hsizes"
in "histstr.h" for this structure. The header also
contains the comment table which holds information
about each comment in the body of the file. Each
entry in the comment table consists of 5 fields

(See "struct cominfo" in "histstr.h):

1. when := the date and time that the version

(comment) was entered.

2. blksize := the number of bytes that the comment

occupies in the file.

3. offset := the offset, in bytes, of the comment
block from the beginning of the body of the

history file.

4. wuserid := the login ID of the user who created

the verison.

5. nxtentry := a pointer to the comment table

entry for the next delta in the release.



TCS INTERNAL DOCUMENTATION

Each time a delta is added to the module file,
a new entry for the delta is inserted into the
comment table. Since deltas are dynamically
inserted, entries are kept linked. Each release
has its own linked list of comment table entries.
The release table entry holds the pointer
(FIRSTHIS) to the comment table entry,
corresponding to delta 1 of that release. Delta
2’s entry is at the index given by the nxtentry
field. Succeeding entries are found by following

nxtentry links until a 0 in nxtentry is hit.

Since comments can be from 0 to 1000

characters in length, a "blksize" field is
necessary to identify the comment size to the
accessing routines. The "offset"” field tells where
the comment is found within the body of the file.
Using these two values, the accessing routines can
retrieve a comment in a random access fashion
without having to read through the entire file to

find a specific comment block.

4.2.2 The Body Of The History File

The user supplied comments follow one another

in the body of the history files. These start

immediately after the comment table. Comments are
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added at the end of the file. The offset of a new
comment is the HISTSZ value given in the size
structure in the header. "HISTSZ" is updated by
adding the number of bytes in the new comment.
Therefore, "HISTSZ" always contains the offset from
the beginning of the history body of the next

available byte position.

Figures 2-c and 2-d show history files
corresponding to the versions given in Figure 2-a
and 2-b respectively. The "printhis" program
displays the contents of the history file in
readable format. Refer to Appendix C for the TCS

history file and "printhis" output formats.

4.3 ACCESSING A VERSION

The main programs GET and PUT invoke the
function getversn() to access a version. GET
retrieves the version and delivers it to the user.
PUT calls getversn() to retrieve the version to
which a new delta is added (i.e.. the "old
version”). PUT, in addition. instructs getversn()
to create a temporary module file containing line
numbers for each line in the old version. A
subsequent section explains how PUT uses these

versions.
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$ Dm1-%TLE samnle. )
~OommeTT TaIle gi1ze = |
history size = 107

wher...Sur. Ma- 2 11:48:47 198
who..~gcs0 T4 block size = 1607
Th:is :1g the orig:nal versior cf a samcle +;.e.

Its vers:on name :s O 1.1 (the first Vers€1or for tree O ;.

Figure 2-¢

$

$ printhis sample.l

commert tabie size = 2

history size = 2TE

when..Sur Mar < 11:48:47 1980

who..rcs 074 bloch size 107 ofizet (d]
This 15 the original versior of sample file.

Its version name 1s O 1.1 (the first version for tree 0O ).

wher...Sur Mar 2 12:00:47 195s
who..rcs(n74 block size = 128 offset - 107
This 1s the second version.

A line was added at the beainning and end of version 0 1.1 and
a line 1n the middle was changed.

$
Figure 2-d

4.3.1 Data Structures For The ACCESS Routines

The function getversn() decides which lines in
the module file belong to the requested version by
inspecting two internal data structures:
"INTRESTR", the internal tree structure and
"TRESTRTB", a cross reference into the internal
tree structure. These structures provide a path of

deltas to be applied in order to construct the

offset _ ¢ ne:t entrv 1ncex

ne: t entry i1ndex

(o]

1

ne:.t entry index = 0O
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version. Function bldintst() builds the structures
by starting with the tree, release, and delta
number of the requested versions and following
parent pointers in the tree table until the null
parent (the main tree’s parent) is reached. The
tree number, the highest release to be included for
the version, and an index into "INTRESTR" are
recorded in TRESTRTB for each tree in the delta
path. The index points to a list of highest deltas
for each release that is to be included for a
version. Figure 2-e shows a module’s delta tree
and the data in INTRESTR and TRESTRTB for the

retrieval of version TREE_ B 1.1.

tree.b —{ 1.1
INTRESTR TRESTRTB )
TREENUM  TRESTNOK  NUMRELS
Glelzle] ™ ™ ™
° ! 2 5 1 2 1 1
2 1 2 2
Figure 2-e
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To reconstruct the version, getversn() must

know that all deltas for the main tree (tree number

= 1) up to and including 2.1, TREE A (tree number =

2) up to and including 1.2 and TREE B (tree number

= 4) up to and including 1.1 are to be applied.
When getversn() encounters and I or D control
record, it calls setflag() to search the cross
reference table for a match on the tree number. If
the tree is found, then setflag() checks the number
of releases, if the release number on the control
record is less than or equal to the NUMRELS wvalue
in the table entry, then the delta is checked.
Using the TRESTNDX index field, locates the tree’'s
delta list in INTRESTR. Counting up to the release
number in the control record, gets the exact
location of the highest delta. getversn() compares
delta numbers. If the delta number on the control
record is less than or equal to the delta number in
INTRESTR, the delta is applied. If any of these

tests fail, the delta is not applied.

Refer to Figure 2-e for the following example.
Given the control record: D 1 2.1, getversn()
finds tree 1 at TRESTRTBL2]. The highest delta to
be included for release 2 is at INTRESTRL3], whose
value is less than or equal to the delta number 1

on the control record. Therefore, the delta text

4-19
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correspondinq to this control record is applied.

Since the text for any given delta doesn’'t
always immediately follow its control records,
getversn() uses another structure, the control
queue in determing whether to retain a line of text
as part of the requested version or skip it. See

the include file queue.h for queue definitions and

the file queue.c for the queue manipulation

routines.

4.3.2 The Accessing Routines

getversn() reads the body of the module file

line by line. If an insert (I) or delete (D)
control record is encountered, a flag 1is set to
"yes", "no" or “"null” (YESFLAG, NOFLAG, and
NULLFLAG values in defines.h). setflag()
determines the flag setting by first deciding
whether or not the delta should be applied. Flag
is set to "yes" if the delta should be applied and
the record is an insert (I). The flag is set to
"no” if the delta should be applied and the control
is delete (D) or if the delta should not be applied
and the control is insert (I). The flag is set to
"null” if the delta should NOT be applied and the

control is delete (D). The tree, release, and
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delta numbers, and the flag setting are entered at
the front of the control queue. It is important to
note that these entries are kept in chronological

order with the latest at the head of the queue.

After an entry is made in the queue,
getversn() (in routine i_d_rec()) sets an indicator
"TAKELINE" based on the flag value just entered.
TAKELINE tells getversn() whether to take or skip
text lines. TAKELINE is set to the value in FLAG
if flag is "yes" or "no." If flag is "null," then
the queue is searched sequentially, beginning at

the head, for the first non-null flag entry.
TAXELINE is then set to this flag value.

When an end (E) control record is encountered,
the queues is searched sequentially (beginning at
the head) for the corresponding entry (tree,
release, and delta numbers). The entry is removed
from the queue and TAKELINE is reset based on the
flag field of the entry at the head of the queue.
The chronological nature of the gqueue along with
the correspondence that PUT sets up between I, D
and E control records guarantee that all searches
on the queue are successful and that TAKELINE is

appropriately set.



TCS INTERNAL DOCUMENTATION

It would follow from all this, that getversn()

merely needs to inspect TAKELINE when it encounters
a TEXT (t) line. If TAKELINE is set to "yes", the
line is written to the output file (the retrieved

version). Otherwise, the line is ignored.

4.4 STORING A VERSION

The storage programs CREATMOD, PUT, and
PUTDELTA, would have to surround text lines with
control records so that accessing follows the
description above. CREATMOD stores the original
version (1 1.1) and initializes the tree and
release tables. This operation is fairly simple
all text lines are preceded by an I 1 1.1 control

record and followed by an E 1 1.1 control.
Subsequent versions are stored in a multistep
process (for the system, not the user) via the

PUT.COM command file.

The main program, in PUT.C, builds the
internal tree structure and calls getversn() to
retrieve the "old" version, (to which the new delta
will be added). This version is placed in a
temporary file, invisible to the user. Put passes
an indicator telling getversn() to add to another

temporary file containing numbered text lines.
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Those lines belonging to the old version are
numbered in sequence starting with line one. Lines
numbered with a 0 belong to other versions.
PUTDELTA will later use this file to position new
lines and control records in the updated module
file. The line numbered file also contains the
updated tree, release, and change tables. An
Example of the temporary line numbered file is

shown in the last section. This file was printed

using the "printemp” command. See Appendix D for

the PRINTEMP output format.

Before calling getversn(), Put has figured out
the new version’'s tree, release, and delta numbers,
removed the tree’s entry in the change table, and

entered the user’'s comment into the history file.

For the next step, PUT.COM passes the old and
new versions to the UNIX Diff program. Diff
determines the differences and places its output
into a temporary file. Diff’s output and the line
numbered file are passed to the PUTDELTA program,
which positions the new delta in the body of the

new module file.
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The Diff output is a series of additions,
deletions, and change records. These records
describe what lines in the old file need to be
changed or deleted, and at what point lines would
have to be inserted in order to recreate the new
version from the old version. Figure 2-f shows a

sample diff output.

» .
$ cat /tmp/tcs.rcs/diff/sample.l

Qat

> This line was added at the beginning of version 0 1.1.
2c3,4

< It might have been a source code file. But sinca TCS

2 It might have been a source cade file.
> But since TCS
4a7,.8

>

> A blank line and this line were added at the end of O 1.1.
$

Figure 2-f

Additions are preceded by an "a" type record
containing the line number to which new lines are
appended. An "a" record is followed by a series of
“>" records containing the new lines. A "d" type
record denotes that one or more lines are to be
deleted. These are followed by "<(" records
containing the lines to be deleted. Changes to one
or more lines are denoted by "c" records followed
by "<" records showing the lines to be changed and

">" records showing what these lines are change to.
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The format of the diff output lends itself
well to processing by the PUTDELTA program.

PUTDELTA interprets "a" and "d" records into TCS

"i" and "d" records. Changed lines are stored as a

deletion ("d") of the old lines and an insertion

("i") of the new lines. Using the storage scheme
described in the following paragraphs, PUTDELTA
ensures that the accessing function getversn() will

find text lines in the order that is expects.

PUTDELTA reads the diff output line by line.
When it encounters a diff "a", it reads the TCS
temporary line numbered version up to and including

the line after which the insert takes place. An

"i" control record is written and the new lines are
copied from the diff file as "t" type records, an
"e" {end) control record is written, and the next

diff line is read.

The function append() handles insertions.
Given the line number from the diff "a" record,
append works properly for insertions at the
beginning, middle, or end of the version without
making any special provisions for any of these
modes of insertion. Insertions at the middle or
end (i.e., after line 1) will show up immediately

following the TCS line after which the insertion
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takes place. If a "0a" diff line (append before

the first line) is encountered, append()
immediately writes out the insertion before writing

any TCS lines, (see function rwfile() with a line

number of 0 passed to it). "o0a" operations do not

necessarily place the inserted lines close to the
first TCS line of the version but this doesn’t
matter; what 1s important is that the insertion is
placed before the first line of the previous
version. In fact, because of the sequential nature
of the diff output, "0a" lines will always be
processed first and the insertions that they cause

always show up at the beginning of the body of the
TCS file.

Deletions are handled in a similar manner but
care must be taken when intervening "i" control
records are encountered to ensure that inserts
don’'t have an adverse effect during retrieval. For
a deletion, PUTDELTA reads and writes lines from
the line numbered file up to but NOT including the
first line to be deleted. The "d" control record
is then written out followed by TCS lines up to the
next "i" control record or the last line to be
deleted whichever comes first. An end control
record is written out. If an "i" control caused

the "e" control to be written, lines are read and
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written from the numbered file until the next line
to be deleted is located. A deletion control

record is written and the program again writes TCS
lines up to the next "i" control or the end of the
deletion is encountered. Diff lines preceded by a

"(" denoting the deleted lines are ignored.

A diff "c" type record causes a deletion
followed by an insertion as described above. The
function change(), calls delete() and passes
delete() the line numbers on the "c" record. Then
change() calls append() with a line number argument
of 0 to insure that the insertion immediately

follows the end control record for the deletion.

"i" records and their corresponding "e”
records completely encompass their text lines.
When storing new insertions, PUT does not need to
worry about intervening "i" or "d" operations, that
exist in the file. The correspondence with their
existing "e" records remains intact. Furthermore,
these records will be placed at the head of the
"getversn()" control queue after the new insertion.
Inserts and deletes that belong to the version will

be applied. Those that do not, will be ignored.
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New deletions, however, don’'t cause lines from
earlier versions, along the delta path, to be
applied. 1If a deletion would encompass inserts
from earlier versions, setflag() would think that
these inserts should be applied and return a "yes"
flag, regardless of whether or not the insert
should be applied. Any intervening insert from a
previous version would then be placed in front of
the deletion entry in the control queue, causing
the insert to be included. Rather than
complicating setflag() to handle this situation, it
is simpler for PUTDELTA to ensure that there are no

intervening "i" records for a delete.

Refer to the sample session in the last
session for an example of how The module file looks
after the addition of version 1.3 in the main tree
(tree, 0). This version deleted lines from the two
previous versions. This part of the TCS session
begins with the command line:

$ get sample.l -v 1.2 -c -p
Note that, by this time, there is also a branch of
version 0 1.1 which was created and updated before

version 0 1.3 was added.

4.5 STORING AND ACCESSING HISTORY INFORMATION
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The section entitled "The TCS History File"
gave an overview of the history file and described
how information is ordered within the file. This
section deals with the details of storing and
accessing a version’s comment, the login ID of the

user who created the version, and the time of

creation.

The main programs CREATMOD and PUT store
history information. CREATMOD calls creathis() to
create the history file for a new module,
initialize the comment table with an entry for
version 0 1.1, and store the first comment. PUT
calls updhist() to update the history file whenever
a delta is added to the module.

The function creathis() and the PUT program
invoke the UNIX C function getlogin() to retrieve
the user’s login ID. They invoke the function
getcommt () to get the user submitted comment. The
function getcommt() prompts the user for lines of
comment with the number of characters read so far
and then invokes the C function getline() to
retrieve a line from the standard input. As lines
are read, getcommt() keeps a count of characters in
the comment. The user signals the end of the

comment by typing a line whose only character is
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" "

.". After this, getcommt() marks the end of the

comment with the null character "\0" and returns

the character count which includes the "\Q".

PUT then passes the user ID, comment size
(character count), and the comment to updhist()
which updates the comment table and stores the new
comment at the end of the file. wupdhist() invokes
updcomtb() to add an entry at the end of the
comment table and link the new entry to that of the
previous delta within the release. updcomtb() then
invokes the UNIX C function time() and fills in the
comment table entry’'s “when" field with a long
integer representing the date and time the entry is
made. The "offset" field, showing the position of
the new comment within the body of the history, is
filled in with the value of the HISTSZ field in the
size structure stored at the beginning of the file.
HISTSZ always points to the next available offset
value; so HISTSZ is updated by adding the number of
characters in the new comment (given in the

variable BLKSIZE).

Once the new comment table entry has been made
and the new comment table and history sizes have
been returned, updhist() writes the new header

information (sizes and table) to the updated

>
1
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history file, reads and writes out all comments
existing in the old history file, and finally

writes the new comment.

CREATMOD also calls updcomtb() which is
general enough to handle an empty table. CREATMOD
then merely writes out the size structure, the
comment table containing a single entry, and the

initial comment to the newly created history file.

The GET and SHOW programs read the information
stored in the history file and write it in readable
form to the standard output. When the user issues

a GET command with the -h option, the GET program
calls gethis() to retrieve the user ID, time, and

comment for the requested version.

GET passes the delta number, the release
table, and a pointer to the release table entry for
the version. gethis() passes these onto gcomindx()
which returns the index of the comment table entry
for the version. The function gcomindx() gets the
index into the comment table for the first delta in
the release from the FIRSTHIS field of the
version’s release table entry. It traverses the
comment table by following the indices in the
comment table’s NXTENTRY field until it reaches the

entry for the delta in question.
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Having gotten the index into the comment
table, gethis() reads the "offset" value for the
comment and passes it to the C function fseek() to
position the history file pointer at the beginning
of the comment. A simple fread() call, using the
BLKSIZE field for the number of characters to read
in, retrieves the comment into an internal I/0
buffer. Since the comment has a "\0" at the end,
it 1is now easily printed as a single character
string by invoking printf(). The user ID is output
directly from the USERID field, since this is
already in ASCII character format. The "when"
value is translated from long integer form into
readable form by the UNIX C function ctime() and

then output.

The SHOW TREE command with the -d option will
display the last revision date for a tree. The
SHOW program calls prtinfo() to output the date and
time from the comment table entry of the highest
version in the tree’s main branch. Prtinfo() gets
the release table index for the version from the
LASTREL (last release) field of the tree table
entry. The comment table index is found in the
LASTHIS (last history, i.e., of the highest delta
in the release) field of the version’s release

table node. The C function ctime() is invoked to
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translate the comment table’'s "when” field and the

date and time are output.

4.6 THE USER INTERFACE

The discussion of the TCS internals has so far
dealt with the lowest level storage and access
mechanisms. Temporary files, tables, linked lists,
etc. come into play during the execution of a TCS
command. This is all invisible to the user and
rightly so. Furthermore, while the user is aware
of the existence of a TCS file on the current
working directory, he/she need not be concerned
that this is actually an archive file containing

two separate files, the module and history file.

Issuing a TCS command causes the execution of
a shell script. Each command has its own
corresponding shell script (see Appendix F). Each
TCS command name is an alias for the the command’s
script. After checking that a TCS file exists on
the current working directory, a TCS script will
create a temporary directory: /tmp/tcs.$s. UNIX
guarantees that this directory is unique for the
process. The script copies the TCS archive file to
/tmp/tcs.$$ and changes to this directory where all

work is performed. ©Some commands, GET and PUT for



TC3 INTERNAL DOCUMENTATION

instance, require subdirectories of /tmp/tcs.$3 to
keep temporary files separate. The script takes
care of these cases also. At the completion of the

command, all temporary directories are removed.

Once on the temporary directory, the script
will extract the individual TCS files from the
archive file and invoke the command’s corresponding
program. All arguments are passed to the program.
Each program will interpret the argument string,
perform user error checks, convert user input into
a form that the low level routines understand, and

then invoke the appropriate routine based on the

input argument.

The commands GET, SHOW, and CREATREE have the
most complex argument strings, requiring a
reference to a specific version, either by default
or explicitly stated on the command line. For
instance, the command GET TEST1 will, by default,

retrieve the highest version in the main tree.

Access routines like bldintst() and getversn()
do not nesd to know about the argument string.
What they need is the internal integer tree,
release and delta numbers. Furthermore, low level
routines like these assume that their input data is

correct and perform no error checks on user input.
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Whatever checks the low level routines perform are

strictly to catch programming errors.

Input error checks and access to internal
version numbers are performed by a group of
functions that are linked using the script
USERINTR.OLINK. This script produces an object
file that is later linked to the GET, SHOW, and
CREATREE programs. The programs for other commands
explicitly link selected functions from this user

interface group (see the link scripts in Appendix

G).

4.7 A SAMPLE TCS5 SESSION

On the following pages is a terminal session
demonstrating several TCS operations on the
“sample.l" file after versions 0 1.1 and 0 1.2 wera
added. The contents of all files are printed after
each operation using the PRINTMOD, PRINTHIZ, and
PRINTEMP programs. The diff output is also shown

for a "put” operation.

The last operations are “show tree" and "show

child” after version 0 1.3 was added.
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$ creatree samcle.l C 1.1 tree_c
‘creatree’ ....Tree., tree_a. creztec.
3

$ get sample.l -t tree_a -c
samole.l., tree_a

Tree 1s emptyv.

Farent retrieved: C¢ 1.1

4 lines retreived

$ cp taephple.]l sample.l

@x sample.l

“sample.l"” 4 lines, 209 characters
2

It might have been a source code file. But since TCS
sl

This 18 a sample ASCI] file, created using the ex editor.
-]

It might have been a source code file. But since TCS

1 wq

"sample.l1" 3 lines, 151 characters

)

$

$ put sample.l tree_a

Enter comment...

QO to 1000 characters

It's parent 1s8: C 1.1

01 Thais 18 the first tree.

24: To create this version, ] deleted the first line from
78: the parent version O 1.1.

104: wq

107: .

Comment enteraed....107 characters

‘put’ created: tree_a 1.1

L ]

)

$ patnttmp/tcs.rcs/diff/sample.l

190

¢ This 1s a sample ASCI] file, created using the ex editor.



TCS INTERNAL DOCUMENTATION

E 3
$ prantemp samrie..
tree_a 1.1

-~y .

tree tab.e sic-= =

[ N -t -1 -1
1 C C

tree_a C G 1 1
1 1 1 o}
o ¢ C G
< ] C ©

release tables s:ze = 2

= ¢} O :

1 Q < -

change table size = O
1.2
This line was added at the beginmnning of version O 1.1i.

-
. -

1.1

This 1s a sample ASCII file. created using tne ex editor.
1.2

It might have been a source code file. BEut since TCE
1.2
1.2

It might have been & source code file.

But since TCS
1.2

doesn’'t know the difference and shouldn’t care about
what’'s 1n the file, we'll leep this simple.
1.2

A blank line and this line were added at the end of O 1.1.
1.2
1.1

X N G A ] ada il B WA ol I Gl
QO BUN OO =N~~~ O~
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s

$ printmod sample.l

tree tadie size - =

C H - . -1
. C C (¢

tree_a C C i 1
: 1 (¢]
(o] o ) o}
C (] ) 0

releese tables s:ize = 2

< QO Q¢ 1

1 €] by =

change table size = O

1 1.2

This line was acded at the beginning o+ version O 1.1.
1 1.2

1 1.1

201

This 1s a sample ASCI] file. created using the ex editor.
21.1

1 1.2

It might have been a source code file. But since TCS
1 1.2

1 1.2

It might have been a source code file.

But since TCS

1 1.2

doesn't know the difference and shouldn’t care about
what’s 1n the fi1le, we'll keep this simple.

1 1.2

1.2

A blank line and this line were added at the end of O 1.1.
1
1 1.1

P N Nl Nada gl ] T8 rtQ >~ Mo



TCS INTERNAL DOCUMENTATION

L

$ printhis sample.l
comment table size =
historv size = T4°

wher,, .Sun Mar Z 11:4%:47 198¢

whe, .m2s0L74 blozy =z:ze 1o7 cffset = O next entryv i1rnde:n
This 1s the origina. versior of a samclie file.

Its version name 1s O 1.1 (the first version for tree O ).

wnen, .Sun Mar 2 :12:00:47 1986

who. .rcs0074 biozt s.ze 128 offset = 107 ne:t entry i1ndex
Tnis 15 the second verc:.on.
A lire was aoded at tne beginning and end of version ¢ :.! anc

a line 1n the middle was charged.

when..Sun Mar 2 12:10:7S 198¢

wno..rcs0074 bloclk s:ze = 108 offset = 23S ne:t entry i1ndex
This s the first tree.

To create this version, 1 deleted the first line from
tne parent version O 1.1,

wQ

]

$ get sample.]l ~=-v1122

sample.l O 1.2

8 lines retre:ived

ss

s

$ Ccp sampmple.]l sample.l

$ @x sample.l

“sample.l” 8 lines, 323 characters
11,2d

It might have been a source code file.
twq

“sample.l” 6 lines, 210 characters
]

$ cat sample.l

It might have been a source code file.

But since TCS

doesn’t know the difference and shouldn't care about
what’s 1n the file, we'll keep this simple.

A blank laine and this line were added at the end of O 1.1.
L
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$ get sample.l -v (.2 —-c -p
sample.l

0 .2
8 lines retr=:.ea
k 3

$ ep t.samcie.]l samclie.l

$ ex sample.l

"sample.l" € lines. T22 characters

:1,2¢

It might have been a source cooe file.

1 wg

“"samgle.l1" o lines, J10 crnarccters

$ cat sanple.i

It might have been a source code file.

But since TCS

doesn’t lLnow the difference and shouldr’t care about
what's 1n the fi1le, we'll leec this simple.

A blan} line and this line were added at the erd of O 1.1.
1 3

Lt 3

$ put sample.l ¢
Enter comment...

O to 1000 characters

O: This version deleted thmes from previous versions.
S1: It 18 an 1llustration of how TCS handles deletions
102: with 1ntervening i1nsert records.

1I35: .

Comment entered....123 characters

‘put’ created: 0 1,3

]

¢ petnftmp/tecs.rcs/difé/sample.l

1,2d0

¢ This line was added at the beginning of version O 1.1.
< This 1% & sample ASCI! file, created using the ex egitor.
1)
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L ]

$ printeop sample.l

o 1.7

1 1.2

tree table s:ze = T

« 1 -1 -1 -1
1 (o] [o] [¢]

tree_a C (o] 1 1
1 1 1 (o]

~

o
X
O

release tables size -
3 0 o
1 (¢} 2

-

NN

change table size = 0

-
-

15 line was addeo at the beginnming of version O 1.1.

[
[
NN@EN=T==NTH

1S 1S & sample ASCII fi1le. created using the ex editor,

e

might have been a source code fi1le. But since TCS

-
.

It might have been a source code file.

But since TCS
1.2

doesn’'t know the difference and shouldn’'t care about
what's 1n the file, we’'ll lLeep this simple.

-
- -

A blank line and this line were added at the end of O 1.1.
1.2
1.1

ARt et ta a8 t>
e O~ N des s O NNN - =
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1

$ printmod sample.]

tree takble =1-e z

Q 1 -1 -1 -1
1 G ¢ ¢

tree_a 2 ¢ : !
1 1 1 [¢]
o o] aQ ¢}
o o] o] o]

release tables size = =
> Q ]
1 (8] -

Lyt

chance table size = @

1 1.2

1 1.3

This line was added at the beginning of version C 1.1,
1 1.2

1 1.3

1 1.1

2 1.1

1 1.3

This 13 a sample ASCII file, created using the ex editor.
1 1.2

2 1.1

1 1.2

It might have been a source code file. FEut sirce TCS
1 1.2

1 1.2

It might have been a source code file.

But since TCS

1 1.2

daesn’"t know the difference and shouldn’t care about
what's i1n the file, we'll keep this simple. _

1 1.2

ettt Rt AN TA0> DDA
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%
$ orinthis sample.l
comment table size = 4§

h:story size = 479

wrer..Sun Mar I 11:4E:47 198¢&
who. .rcsu0™4& bicct s.ze = 107 otiset = O ne: = emtry :nae
Thie ¢ tne o~i1Q:ina. ve-s.or cf & saro.e file.

Its version rame 18 O 1.1 (the f.-st versior for tres O

when..Sun Mar 2 12:00:47 1986
who..rcs0074 block size = 128

offset = 107 next entrv i1nde:
This 1s the secong vers:or.
A line was adgded at the veginninc and end of version O 1.1 an:
a l:ne 1n tne middle was Znangec.
when..Sun Mar 2 12:10:7S 1986
who..rcs0074 block size = 108 offset = IS5 ne:t entry i1ncex

This is the first tree.
To create this version. [ deleted the first line from
the parert version ¢ !.1i.

wq

who..rcso0™4 bloch size = 136 offset = T47
This version deleted lines from previous versions.
It 1s an 1llustration of how TCS handles deletions
with i1n%tervening i1nsert records.

when..Sun Mar 2 12:27:14 1986

$ show tree sample.l -ae

O .1/ tree_a 0.0

Numnzer cf releases: 1

1.1

NOT recer.ed for crange

La.t revisior cate: Sun Mar 2 12:10:3% 1986

O C.D

Nu~ber of releases: 1

1.2

NOT -~ese-ved for c—hargQe

La.t revision date: Sun Mar 2 12:23:14 198¢
[ 3

]

¢ zhcw child szample.l ~t0 ~-vi.1
0 1.1 child treess

tree_a

1 chil¢ t-ecs

1 3

s

next entry inde:

“t
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APPENDIX A

TCS FILES

The diagrams in this appendix represent a data
flow of input and output files for TCS user
commands, in alphabetical order. Program names are
given within circles. File names shown before an
arrow pointing to a circle are input files. Arrows

pointing to a file name suggest an output file.

All files NOT on the current working directory
are shown with a path name preceding the file name.
The following key contains a definition of terms

used in the diagrams.

UNIX program names:

ar r := archive program invoked with
the r, replace, option
ar ¥ := archive program invoked with

the x, extract, option

cp 1= copy program



diff := dif

Terms in fil

{mod> i =

t.{mod> :=

h.<{(mod> :=

{(mod>.t :=

Stmpdir :=

tmpfile2 :=

histmp :=

TCS FILES

ferences program

enames:

the native file name, user
chosen, for a file under

TC3 control

the TCS module file for <(mod>
or
the file delivered to the user

on GET.

the TCS history file for <(mod>

the TCS archive file containing
the module file (t.{(mod>) and

the history file (h.<{(mod>)

A symbol representing the

tempoary directory, /tmp/tcs.$s

an intermediate (temporary )

file

an intermediate history file
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CANCELC and ACANCEL

$tmpdir/t.anod>

ﬁ.‘_

$tmpdir/temp/t.canod>

(-

stmpdir/<mod>.t

‘

mod>.t
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CREATIMND

<mod> »| creatmod

t.<mom> h.<mod>

/
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nod>.t $tmpdir/smody.t

«

2O

$tmpdir/t.cmod>

creatree

0}

$tmpdir/temp/t.anod>

$tmpdir/<mod>.t

mod>.t
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GET
mod>.t $tmpdir/<mod>.t
Stmpdir/t.<mod> Sbmpdnr‘/h <mod>
5bmpdir/temp/<mod> Stmpdir/tmpﬁlea
cp
t.<mod> $tmpdir/t.<mod>
stmpdir/<mod>.t
<mod>.t
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PUuT

<mod>.t $tmpdir/<mod .t

$tmpdir/t.cmod) $tmpdir/h.<mod>

<mod>
(neus veralon)

$tmpdir/histmp
(neus higtory)

St:mpdlr'/t.emp/t.mpfllez
(line numbered taxt)
e Sf.mpdlr/temp/(mocb

v (=)

$tmpdir/<mod) —» ,

$t:mpd|r/diff/<mod>

-

v
$tmpdir/h(mcdd

$tmpdir/temp/<mod)

$tmpdir/t.cmod> ——b’

$tmpdir/<modi.t.

<<nod>.t
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SHows

mod>.t —» ir/(mod).t

$tmpdir/t.<mod> $tmpdir/h.<mod>

e
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TCS MODULE FILE FORMATS

Section 1 contains the format of a TCS module
file. Section 2 contains the format of the
PRINTMOD program output. Refer to include files
tablestr.h and tabledef.h for the fields within a
table entry and the table definitions. The include
file contlstr.h shows the contents of a control

record.

The function readtbls() reads the tree,
release and, change tables into memory. The
function writble() writes them to a file. See the

main program in printmod.c for more details.

B.1 THE TCS MODULE FILE

TSIZE integer >= 2 number of entries in
the tree table
RSIZE integer >= 1 number of nodes in
the release table
/* The tree table */
/* For each tree table entry up to TSIZE
entries */
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TRENAME characterr] tree name
‘N0’ for the last
tree table entry.
TRENUM integer »= 1 internal tree number
PTBLINK integer »>= -1 pointer to parent tree.
-1 for the main tree.
PRNTREL integer »>= -1 parent node’s release
-1 for the main tree.
PRNTDLTA integer »= -1 parent node’s delta
-1 for the main tree.

NUMRELS integer >= 0 number of releases in
the tree. 0 for an
empty tree

FIRSTREL integer >= -1 pointer to the tree’s
first release node.
-1 for an empty tree.

LASTREL integer >= -1 pointer to the tree’s
lastrel release node.
-1 for an empty tree.

NEWRFLAG integer 0 or 1 new release flaq

/* Release Table */

/* For each release table entry up to

RSIZE entries */

HIPDELTA integer »>=1 highest delta in the
release

NXTRNODE integer >=0 pointer to the next
node in a tree’'s
release list. 0 marks
the end of the release
list for the tree.

FIRSTHIS integer >=-1 pointer to the release’s
first comment table
entry. -1 for an empty
tree.

LASTHIS integer >= -1 pointer to the release’s
last comment table
entry. -1 for an empty
tree.

CSIZE integer >=0 number of entries in the
change table

/* Chanqe Table */
/* For each change table entry up to CSIZE
entries */ .
TIME long integer a value representing
the time and date,
obtained from the
operating system
TRENUM integer >= 1 internal tree.number
USERID character(] User ID, obtained from
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the operating system.

/* Control Record */
CONTLCHR character 'i’,’'d’, or ‘e’ control
character
TREENUM integer >= 1 internal tree number
RELNUM integer >= 1 release number
DELTANUM integer >= 1 delta number
/* Text Record */
CONTLCHR character 't’ text control character
TEXT characterC] text string containing
any ASCII character.
The new line character,
‘An’ marks the end of the
string.



PRINTMOD OUTPUT

B.2 PRINTMOD OUTPUT

Refer to the table fields in the TCS module

file format for the meaning of the fields for the
table entries below.

/* Tree Table size */
Tree Table Size = TSIZE

/* For each tree table entry up to TSIZE entries */
TRENAME TRENUM PTBLINK PRNTREL PRNTDLTA
NUMRELS FIRSTREL LASTREL NEWRFLAG
/* Release Table size */
release table size = RSIZE

/* For each release table entry up to RSIZE
entries */

HIPDELTA NXTRNODE FIRSTHIS LASTHIS
/* Change Table size */
change table size = CSIZE

/* For each change table entry up to CSIZE
entries */

TIME TRENUM USERID

;;_TET:_’d’ or ‘e’ Control Record */
CONTLCHR TREENUM RELNUM.DELTANUM

/* 't’ Text Record */

t TEXT

/* ‘e’ End Control Record */
e TREENUM RELNUM.DELTANUM
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THE TCS HISTORY FILE FORMAT

Section 1 contains the format of a TCS history
file. Section 2 contains the format of the
PRINTHIS program output. Refer to include files
histstr.h and histdefs.h for the fields within a
table entry and the table definitions. See the

main program in printhis.c for more details.

C.1 THE TCS HISTORY FILE

/* size record */

COMTBSZ integer >= 1 comment table size

HISTSZ integer >= 1 number of bytes in the
history body

/* Comment Table */

/* For each comment table entry up to COMTBSZ

entries */

WHEN long integer a value representing the time
and date that the entry was
made. Obtained from the
operating system.

BLKSIZE integer >=1 number of bytes in the
comment; includes the ‘\0’
character that marks the end
of the comment string.

OFFSET integer >= 0 number of bytes from the
beginning of the history
body; the comment block’s

C-1
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offset.

USERID characterC] User login ID; obtained from
the operating system.

NXTENTRY integer >=0 pointer to the next entry

within the comment table
for a release. 0 marks the
end of a comment list.

/* History Body */

/* For each comment block up to COMTBSZ comments */
TEXT characterCLBLKSIZE]

C.2 PRINTHIS OUTPUT FORMAT

Refer to the Section 1 for the meaning of the
fields and wvariables mentioned in this section.

/* Comment table and history body sizes */
comment table size = COMTBSZ

history size = HISTSZ

/* Comment table entries and comments */

/* For each comment block up COMTBSZ blocks */

when. . WHEN _
who. .USERID block size = BLKSIZE offset = OFFSET
next entry index = NXTENTRY

/* Comment */

TEXT



APPENDIX D

PRINTEMP OUTPUT FORMAT

The PRINTEMP program displays the contents of
the temporary file created by the PUT program.
This file is similiar to the TCS module file. But
it contains a few extra records in the beginning
and text records have integer line numbers
preceding the text strings. See the main program

in printemp.c for more details.

Refer to Appendix B for the meaning of record
fields and variable values mentioned here. The
variable LINNO shown in a Text type record is an
integer value (>= 0). If a line of text belongs to
the version (o0ld version) to which PUTDELTA will
add the new delta, then LINNO contains the text’s
line number within the old version. Otherwise,

LINNO is O.
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/* New Version Identification Record */
TREENAME RELNUM.DELTANUM

/* New Version’s Control Record Information */
TRENUM RELNUM.DELTANUM

/* Updated Tree Table size */

Tree Table Size = TSIZE

/* Updated Tree Table */

/* For each table entry up to TSIZE entries */

TRENAME TRENUM PTBLINK PRNTREL PRNTDLTA
NUMRELS FIRSTREL LASTREL NEWRFLAG

/* Release Table size */
release table size = RSIZE
/* Updated Release Table */

/* For each release table entry up to RSIZE
entries */

HIPDELTA NXTRNODE FIRSTHIS LASTHIS

/* Updated Change Table size */

change table size = CSIZE

/* Updated Change Table */

/* For each change table entry up to CSIZE
entries */

TIME TRENUM USERID

/* body of the file */

/* 'i’, ‘d’ or ‘e’ Control Record */
CONTLCHR TREENUM RELNUM.DELTANUM

/* ‘t' Text Record */
t LINNO TEXT

/* ‘e’ End Control Record */
e TREENUM RELNUM.DELTANUM



APPENDIX E

SOURCE CODE

The source code for all TCS programs and

functions are in files whose names are of the form
(command>.c for main programs and <{(function>.c for

functions called within the program.

is the name of the TCS command that invokes the

program. ".h"

files are include files.

All TCS source code is on the shome/source

directory. To change to this directory, use the

alias: tcsrc

“csrc

€

$ owd
/aZls/sl o»cg T4 source
%

g lz x.h

contlstr.h f1leder=s.

defines.h histdefs.
$ pwd
/aZ/s1/rcsOQ74/s0urce
$

$ ls x.c

append.c delete.c
bldintst.c difflt.c
cancelc.c fndendch.c
change.c fndtrdnm.c
chkopen.c gcomind::.c
chirsvc.c get.c
closeall.z getcommt.C
convatob.c ogethira.c
creathis.c gethis.c
creatmod.c getreptr.c
creatree.c getrind..c

1]

(tcsrc =

histstr.

1dinfo.h

h shotrdef.h
showe::tn.h

getversn.c artrinfo.

gopt.c

put.c

opthname.c putdelta.

intrcé.c
openall.c

gueue.c
readtble.

parcopta.c readtbls.

printbl.c

rwbody.c

printemp.c rweof.c
printhis.c rwfile.c

printmod.c
prtrel.c

rwhistf.c
eetflag.C

E-1

cd shome/source).

show. <
showch:1.
showtree.
streeont.
tcsopt.c
updcomtb.cC
updhist.c
updtbls.c
updtrtbl.c
ut1l.co
veri1fyrd.:

nrn

showe:tnl.h
tabledef.h

versubm.c
writabls,
wrtchgtb.
wrtcontl.
wrtrtble.
ncancel.c

"{command>"

tablsstr.

nnNnnun

h



Mar 18 @9:35 1985 contlstr.h Page 1

/¥ control character definitions and cortrol record structure definitions #/

struct control(
int treenum; /% tree number &/
int relnum; /% release number #/
int deltanum; /# delta number #/

h

sdefine inscontl ‘1! /% insert control character #/
soefire celcontl 'd" /% delete control character #/
gdefine endoontl ‘e’ /% end cortrol character #/
scefine txtoonti ') /% text control character #/
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tdefine arg_size 3%
#defire trnamesz 33
#define nuw_oot S
#gefine true |
#define false @

#define ireeart € /% index of the tree argument indicator in opt_inde #/
sdefine versarg 1 /¥index of version argument irdicator in opt_indc #/
sgefine changarg 2 /# index of change argument indicator in opt_indc #/
#define pathnarg 3 /# incdex of path rame arpument in opt_indc #/

#define histarg 4 /% index of history argument in opt_indc #/

#defire reldelin '.' /# release delimitor in the version vame argument ¥/
#gefine nullchar '\@' /# null character #/

#define maxtrees 183 /¥ maximum # of entries in the tree tables #/
#define maxrnode 10023 /% maximum & of release nodes #/

#define numvers 0G0 /¥maximum # of versions #/

sdefine modsize 18Q /# max, characters in TCS module name #/

#gefine wainame “0° /% pain tree''s name ¥/

#define maintnum | /% wain tree's number ¥/

scefine mainprnt -1 /% main tree's parert back link, release, & delta¥/
sgefine initnrel | /% iritial release number for non—emoty trees ¥/
#define 1rmathdel 1 /+ initial hiphest delta for nonm-empty trees #/

#define buffsize 1881 /% i1/o buffer size ¥/
sdefine C1fflmsz 132 /# 'diff file line size #/

#define yesflan /% flag meaning that 2 delta should be applieds/
adefine noflag & /% flap that a delta should not be applied #/
§define nuliflag 3 /% rull flag &/

#cefine timesz 26 /% rumber of characters in c.s. time info #/

adefine useridsz 32 /% number of characters in the user id #/
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/% filename array definitions #/

char moonameimogsizel = "t,": /# TCS directory/motule name #/
char tempfilelmodsizel = "temp/";

char tmofile2l) = "temp/tmofile2";
cnar histfilelwodsizel = “h.";

char histmp{l = "histmp"; /% tewporary history file #/
cnar diffile{modsizel = "diff/"; /# diff output file #/
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/# tables, table sizes, and total blocksize in history file #/
struct cominfo comtablelnuwversly /% cowment table ¥/

struct hsizes nstsizes; /# history size and comment table size #/
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/% Structure of the comment table in the module's history file #/

struct hsizes{
int comtbsz; /% comment tabie size #/

int histsz; /% size of the body of the history file #/
H

struct cominfol
long wheny /% when the change was made #/
int blksize: /% version’s comment block size #/
int offset; /% offset of the comment block from the beginming
of history body #/
char userid{userigsz]; /% who made the change #/
int nxtentry: /% 1ndex of next comment table entry for the released/
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/% “defines.h should be included before this ome is &/
/¥ Cortains the buffer definition for the version identification string #/

/% Yarg_size is defined in “defines.h®
The given size allows room for the tree name,

version name, a few blamks, and the end of string character #/
#define idbufsiz 2 # arg_size + §

char 1dbuffl{idbufsizl}
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/% definitions for the 'show tree' function #/

/% waximum optional arguments &/

socefine sho_aren 8

/% ovtional argument flags #/

#define t_opt showind{@]
#define a_opt showind(1)
#cefine p_opt showind(2]
#define r_oot showind(3]
#define c_opt showind{4)]
#define d_opt showind[5)
#cefine e_opt showindl[6l

/% tree name option flap #/

/% show ALL trees oation flag #/

/% pathname option flag #/

/% show releases option flag #/

/+ chanpe table entry option flag #/
/% last modified date option flag #/
/% turn on p,r,c,d options #/
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/% External definitions used by 'show functions' #/
/% Tree table, release tables, change table, and
comnenrt table pointers #/

extern struct treentry treetblelmaxtreesl

extern struct relnode rtbrodes(maxrrodel;

extern struct change chotble(maxtreesl;

extern struct cominfo comtablelnumversl
/% comment table size info #/

extern struct hsizes hstsizes;

/% tree, release, and chance table sizes #/
extern int tretblsz, reltblsz, chptbsz;
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/% External definitions used by 'show functions' #/
/+ Tree table, release tasles, change table, and
comeenty table pointers #/

extern struct treentry ttreetble;

extern struct relvode #rtbnodes;

extern struct change #chatble;

extern struct cominfo #comtable;
/% comment table size info #/

extern struct hsizes hstsizes;

_ /% tree, release, and change table sizes #/
extern int tretblsz, reltblsz, chetbszy
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/% tabie cefinitions #/

struct treentry treetblelmaxtreesl; /% tree table #/

struct reinode rtbnodes(waxrnodel; /% release tables #/

struct change chptblelmaxtrees]; /% change table #/

/% internal tree structure ¥/
int intrestrimaxrnodel;

/¢ cross reference table for the internal tree structure #/
struct refs trestribluwaxtrees);

int tretbisz; /% tree table size #/
int reltblszy /% release tabie size #/
int chgtbszy /# change table size #/
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struct treentry { /# tree tahle entry #/

char trenarelarg_sizel; /+ tree rame #/

int  trenum; /% tree number #/

int  otblink; /% parent tree index irio tree table #/

int orntrel; /% parent's release number #/

int orntdita; /% parent's celta number #/

int numrels; /% number of releases #/

int firstrel; /% index - tree's first release in rel. table #/

int lastrel; /% index- tree's last release in rel. table #/
int newrflag; /% vew release flap #/

struct relnode { /% release tabie node #/

int hipdelta; /# hiphest propagating delta #/

int nxtrnode; /% index of next release node #/

int firsthis; /# index of first history rode for the release #/
int lasthis; /% index of last history node for the release #/

struct change{ /# change table entry #/

long time: /% date and time change was cataloped #/
int trenum; /% tree number #/

char userid{useridszly /# user ID; who made the change. #/

struct refs { /% entry in the cross reference table for the #/

/% internal tree structure #/
int  trenum; /% tree number &/
int trestndx; /% index into internal tree structure for trenus #/
int numrels; /% number of releases to be included in the search #/
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/% Install an 'i' (insert) type delta into the new module file #/

#include (stdio.h}
#include "defines.h”
#include “contlstr.h®

char
#apoend( after, contlotr, fp_diff, fp_temp, fp_out, diffbuff, iobuff )

/#input arguments #/
int after; /% lire after which lines are appevded #/
struct control *contlptr; /*poirter to the control record for the new versiomd/
FILE #fp_diff; /% diff file #/
FILE #fp_temp; /# temporary module file with line numbered text lines #/
/% output arpuments ¥/
FILE #fp_outy /+ temporary new module file #/
char #diffbuff; /# contains a line fron the diff file #/
char #iobuff; /# contains lines from the temporary module file #/
{
int writincl; /# 'write including line' indicator #/
char sdiffeof; /% end of diff file indicator #/
char type;

/% Read and write lines from the temporary file, up to and
including 'after line #/
writinel = 1
refile( after, writincl, fp_temp, fp_out, iobuff };

/% Write the new 'insert' control character amd record ¥/
tyoe = inscontl;
wrtoontl( type, contlptr, fp_out )j

/% Read the lines to be inserted from the 'diff’ file and
write thew out #/
diffeof = foets(diffbuff, difflnsz, fo_diff );
while ( ciffbuff(@} == ')' & cdiffecf '= NULL )
{
/% Write the line to the new module file +/
/% Write cut the text cortrol character */
oute( txtcontl, fo_out);
fputs( diffbuff+2, fp_out )}
/% Read the rext 'diff' file line #/
diffeof = fgets( diffbuff, difflnsz, fp_diff );

/% Write out the end control character and record ¥/
type = endcontl;
wrtcont1( tyoe, contlptr, fp_out )j

return (diffecf);
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/% ﬁuild.the'internal tree structure, and the cross reference table
into the internal tree structure. These structures are used by
'getversr' ( pet_version ) and Tout!.

%/

#include “defines.h”
tinclude "tablestr.h”

bldintst( treeptr, relnum, deltanus, reltable, treetble, intrestr, trestrtb)

/% 1input arguments #/

struct treentry #treeptr; /% tree pointer #/
int relnum; /% release number #/
int deltanum; /% delta number #/
struct relnode reliable{l; /% release tables #/
struct treentry treetblell; /% tree table #/

/% output arguments #/
int intrestrii; /% internal tree structure #/
struct refs trestrtbll; /* cross refererce tabie ¥/

{

int tstrindx; /% index into the internal tree structure #/
int relindx; /% index into the release tables #/

/% traverse the tree table for parent nodes. When
'treeptr' points below the tree table,the main tree's
release info has been entered into the internal iree
structure #/

tstrindx = @; /# initialize the index into the 1.7.5. #/

while (treeptr )= treetble)
{
/% place the tree number into the cross reference
table #/
trestrtb-)trenun = treeptr-)trenum;
/% place the number of releases to be included
for the tree into the cross reference table #/
trestrtb-}numrels = relnum;
/+ place the cross reference into the c.r. tabled/
trestrib-)trestndx = tstrindx;

/# get the index of the first release node for
the currert tree #/

relindx = treeptr-)firstrel;

/% enter release info for all releases that
orecede 'relnun’ into the internal tree
structure */

while { —relnum )
{

/% place the highest delta for the current reiease
into the I.7.5. and point to the rext available

position in the 1.7.5. #/
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/% get the index of the next release node#/
relindx = reltablelrelindxl. nxtrnode;

/% keep track of the index into the 1.T.5.#/
tstrindx++;

/% place the delta for the last release to be
included for the tree into the I,T.5. #/
/% and point to the rext available position in
the I.T.5, &/
#intrestr++ = deltanum;

/% keep track of the index into the L.T.8. &/
tstrindx++;

/% get the parent's release nuumber #/
relnus = treeptr-)orntrel;
/% get the parent's delta number #/
deltanum = treeptr-)prntdita;
/% get the pointer to the parent's tree
table entry &/
treeptr = treetble + (treeptr-)ptblink);
/% point to the next available position in
the cross reference table #/
trestribre;
}
/% mark the end of the cross reference tables/
trestrtb-)trenum = -9399;
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/% Cancel the change reservation for a tree: rerove the tree's entry from the
change table #/

/% USABE: cancelc (module name) (tree name) #/

#irclude (stdie.h)
#include (tiwme.h)
#include "cefines.h"
#include "tablestr.h*
#include “contlstr.h”
#include *tabledef.h"
#include “filedefs.h®

#define error_{ "Module %s does not exist\n", argv[i]

#gefine error_2 "Canrct open %s\n", tempfile

#define msg_1 "Change reservation cancelled for: %s, %s\n”, argvlil, argv{2]

wain( arge, argv )

ind arge;
char #argv(l;
{
struet change #chgotr, #chkopen{);
char #petlogin{};
struct treentry #treeptr, #getreptr(); /# tree pointers ¥/
char iobufflbuffsizel; /# i/o buffer #/

FILE #fp_mod, #fo_temo, #fopen();

/% check that the regquired number of arguments have been

submitted #/
if (arge ( 3)
{ printf(“module or tree name argument missing\n");
exit(i);

}

/+ Open the module file #/
streat ( modname, arav{il):
if ( (fp_mod = fopen( modname, *rr)) == NULL )
{ printf{ error_{ };
exit (1)3
}

/% (pen the temnorary new module file &/
strcat ( temofile, arpv(ii);
if ( (fo_temp = fopen( temofile, “w" )) == NUL )
{

printf ( error 2 )}

exit (1):
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/% read the tables from the TCS file #/

readtble ( fp_mod, 8tretblsz, &reltblsz, treetble, rtbnodes, dchgtbsz,
chotble);

/% get the tree's pointer into the tree table #/

/# 1f the tree name is not fourd in the table, print errors/
if ( !(treeptr = getreptr(argv(2], treetble)) )
{ orintf(*¥s...tree does not exist\n", argv(2l);

exit (1);
}

/% Check that the tree is open for change. If it is also
get it's pointer into the change table #/
if ( !( chgptr = chkopen( treeptr, chgtble, chgtbsz )) )
{ printf("%s is not open for change\n", argv(2});
exit (1);
}

/# Check the user ID #/
if { stromp( chgptr-)userid, petlogin() ) i=¢)

{ orintf("fAccess denied; %s has %s open for change\n“,
chgptr-)userid, treeptr-)trename );
exit (1);
}

/# The rew release indicator is no longer neeced.
Turn it off #/
treeptr-)rewrflag = @;

/% Write the tree and release tables #/
wrtrtble( &tretblsz, &reltblsz, treetble, rtbrodes, fp_temp };

/% Write out the change table, deleting the tree's entry #/
wrtchotb( fp_temp, chgtble, chgtbsz, chgptr };

/+ Write out the body of the module #/
rubody( fp_moo, fo_temp, iobuff )j

/# Tell the user that the change reservation has
been cancelled #/
printf( msc_1 };
exit (0);
} /# end main #/
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/% lpstall a 'd" (delete) ard an 'i' (insert) delta into the new module
file. Change lines in the old version for the new version #/

#include (stdio.h)
#include “"defines.h®
#include “contlstr.h®

char
#change( from, to, contlptr, fo_diff, fp_temp, fp_out, diffbuff, iobuff )

/¥input arguments #/
int from; /& first line to be deleted for the new version #/
int to: /# last line to be deleted for the rew version #/
struct control #contlptr; /#pointer to the control record for the new version#/
FILE #fp_diff; /# diff file #/
FILE #fp_temp; /# temporary module file with line numbered text lines #/
/% output arpuments #/
FILE #fg_outy /# temporary new module file #/
char ®diffbuffy /# containg a line from the diff file #/
char #iobuff; /# cortains lines from the temporary module file #/
{
char #diffeof; /% end of diff file indicator #/
char #delete(), #append(}:
int after;

/+ Delete the lines to be changed #/
diffeof = delete{ from, to, contlptr, fp_diff, fp_temp,
fp_out, diffbuff, iobuff);
/% Insert the new lines #/
after = 8; /+ insert before the next module lime %/
diffeof = append( afier, contiptr, fp_ciff, fp_temp,
fp_out, diffbuff, iobuff )}

return (diffeof);
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/% Search the change table for the tree number givern by 'treeptr’ #/

#include "defines.h"
#include "tablestr.h”

struct change
*chkopen ( treeptr, chptble, numentry )

struct trentry #treeptr; /% pointer to tree table entry #/
struct change chgtble(l; /% change table #/

int rusentry; /% number of ertries in the chance table #/

{

/% If the tree number is found in the change table, return the
pointer to the chanpe tabie entry. Ctherwise return, @ #/

while ( numeniry— )

{
if ( chgthble~)trenun == treeptr-)trenum )
return (chotble);
chotble++;
}

return (8);
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/% check a character string for a reserved character #/

char
schkrsve( string, reservede)

char #string; /% character string #/
char reservede(l; /% array of reserved characters #/

/% The function returns the pointer to the reserved character in the string
if one is found. Otherwise, it returns a zero #/
{

int i; /% traverses the reserved character array #/
char c; /# character under examination #/

while { ¢ = #string )

{
for ( i = 8; reservedclil = '\@'; i++ )
if { ¢ == reservedc(il )
return (string);
strinp++; /% point to the mext character in the string #/
}

return (@)}
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/% close all files used by 'put' #/

#include (stdio.h)

closeall{ fp_mod, fp_old, fp_temp, fp_hist, fp_htmp )

FILE #fp_mod; /% TCS module file #/
FILE #fp_old;

/* file containing the old version to be used by 'diff'#/
FILE #fp_tewmp;

/% file containing the lire numbered text to be used
by 'putdelta’ */
FILE #fp_hist; /# history file #/

FILE #fp_htmp; /# temporary new history file #/

{
fclose{fp_mod)
fclose(fp_old);
fclose{fp_temp);
fclose(fp_hist);
fclose(fp_htmp);
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/% convert an ascii string to integer #/
/% the function assumes that the string contains numeric ascii characters #/
/% with the exception of the delimiter */

convatob( strgbegn, strgend )

char #strgbegn; /# pointer to the first character in string #/

char #strgend; /% pointer to the string delimiter */
{
/+ 'ptr' is used to traverse the string character by character #/
char #ptr}
/% 'tempatod' is used to calculate the integer vaiue */

int tempatob;

for ( tempatob = 8, ptr = strgbegn; ptr != strgend; ptret)
tempatob = tempatob # 10 + (¥ptr - '®');
return (tempatob);
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/% Create the history file for the new module #/

#include (stdio.h)
#inciude {(tiwe.h)
#include "defines.h®
#include “tablestr.h®
#include "histstr.h®
#include *histdefs.h"

creathis( treeptr, reitadle, fp_hist )

/% input arpuments #/

struct treentry #ireeptr; /% tree's tree table entry pointer #/
/% outout arguments #/

struct relnode reltablell; /% release tables #/

FILE #fp_hist; /# history file #/

{

int blksize; /% comsent size in characters #/
char *userid, #getlogin(); /% user ic #/
char commentbuffsizel; /# Buffer into which comment is read #/

/% Bet the corment from the user #/
blksize = getcomut { comment, buffsize );

/% get the user id #/
userid = getlogin();

/% initialize the comment table size and the body of
history file size #/
hstsizes.comtbsz = @;
hstsizes.histsz = @;

/# Update the comment table #/

if ( 'updeomtb( userid, blksize,treeptr, reltable, $hstsizes, comtable))
return (8);

/% wWrite out the new comment table and history sizes #/
furite( Shstsizes, sizeof(struct hsizes), 1, fp_hist );

/% Write out the new comment table #/
fwrite( comtable, sizeof(struct cominfo), hstsizes.comtbsz, fp_hist );

/% Write out the new comment #/
furite( comment, sizeof (¥comment), blksize, fp_hist )j

return (1)
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/% Create a module under TCS #/
/% The Command Line:
creatmod (module)

(module) is the name of the input text file.

There must be at least one line in the file for the system to work
correctly.
#/

#inciude (stdio.h)

#include "defines.h” /% constants definitions #/

#include "contlstr.h" /# control record structure and definition #/
#inciude “tablestr.h"

#inciude “"tabledef.h®

#include “"filedefs.h"

FILE #fopen(), #fp_in, #fp_out, #fp_hist;

char iobufflbuffsizel; /# i/o buffer #/

char type; /% control record type #/

struct control contlrec = { 1, 1, 1 }; /# control record for the main tree #/

wain( arge, argv )

int arge; /% number of arguments #/
char #argv{l; /% argument pointers #/

{

/% make sure that a module name was submitted #/
if (arge (2}
{

printf( “module name missing\n" )}

exit (1);

/% open the input file, if the file exists #/

if ( ( fo_in = fopen( argviil, *r" ) ) = NLL )
{
printf("cannot open %s \n®, argviil );
exit (i);

/% concatenate the module nawe with the directory
. name for TCS #/
streat ( modname, argviil g
/% make sure that the TCS module doesn't already

exist #/
if ( (fo_out = fopen{modname, "re)) t= NULL )
{
printf( “%s...Module already exists\n”, modname) §
exit (1)
}

/% open the output file #/
if ( ( fp_out = fopen( modname, Ww") ) == NULL}



May 12 18:22 1985 creatmod.c Page 2

printf( "cannot open ¥%s\n*, modrame );
fclose(fp_in);
exit (1);

/% Open the new history file #/
streat ( histfile, argvli] );

if ( (fp_hist = fopen( histfile, “w" )) = NULL )

{
orintf( "' creatmod’ cannot open %s\n”, histfile );
felose(fp_in, fp_out);
exit (1);
}
/% initialize the tree, release, and change tables #/
initabls();

/% Create the new history file #/
if (!creathis( treetble, rtbnodes, fp_hist ) )
exit (1);

/% write the size of the tables and the tables out
to the TCS file #/

writabls( fp_out, &tretblsz, &reltblsz, treetble, rtbnodes,
tchgtbsz, chotble );

/% write out the insert record control character #/
type = inscontl; /% fill in the control character #/
furite( &type, sizeof(type), 1, fp_out );

/% write the Insert Control Record for the main tree.

The record has been initialized, above, with the wain
tree's info #/
furite( fcontlrec, sizeof(struct control), 1, fp_out );

/% Read the text records, line by lire and write them
out. Each line output is preceeded by the text
control character #/

while ( writetxt() );

/% write out the end control record #/
type = erdcontl; /# fill in the end control character #/
/% write the end control character #/
furite( &type, sizeof (type), i, fp_out };
/% write the control structure for the main tree #/
furite( tcontirec, sizeof(struct control), 1, fp_out );

/% tell user that module has been created #/
printf( *¥s......TCS module has beer created\n”, argv(il );

clfile(fp_in, fp_out, fp_hist);
exit (0);

}

initabls()

/# initialize the tree, release, and change tables and their sizes. ¥/
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struct treentry #treeptr;

treeptr = treetbie;

strepy{ treeptr-)trename, mainame ); /# fill in main tree name#/
treeptr-)trenum = maintnum; /# fill in the main tree number #/
treeptr-)ptblink = mainprnt; /# fill in parent back link #/
treeptr=)prntrel = wainprnt; /# fill in parent release number #/
treeptr-) prntdlta = mainprnt; /# fill in parent delta number #/
treeptr—)numrels = initmrel; /# fill in rumber of releases #/
treeptr-) firstrel = @; /# first release node index #/

treeptr-) lastrel = 8; /# last release noce index #/
treeptr-)newrflag = @; /# new release indicator #/

treeptret; /% point to the next entry in the tree table #/
streoy{ treeptr-)trename, "*); /# mark end of table #/

/% set up the release table entry &/
rtbnodes{®). hipdelta = initnrel; /# highest release #/
rtbnodes[8].nxtrnode = 8; /# mark end of main's release table #/
rtbnodesl®]. firsthis = -1; /# indicate an emoty history table #/
rtbnodes{@], lasthis = -1;

tretblsz = 2 /# initial tree table size #/
reltblsz = 1; /# initial release tables size #/
chotbsz = @; /% initial change table size #/

writetxt ()

{

char #fgets();

/% read a lire of text from the original file #/
if ( foets( iobuff, buffsize, fp_in ) = NULL )

return (8);

tyne = txtcontl; /+ set up the text control character #/
furite( stype, sizeof(type), 1, fp_out);

/% write the line to the TCS file #/
fputs{ iobuff, fp_out};
return (1)}

clfile(fp_in, fp_out, fp_hist)

FILE #fp_in, #fp_out, #fp hist;

{

/% close the input and output files #/
fclose(fp_in)}
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felose(fp_hist);
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/% Create a tree { enter a new tree into the tree table ) #/

/% USAGE:

creatree (module name) (parent tree name) (parent version nuaber)
{new tree name)

#/

%include (ctype.h)
$irclude (stdic.h}
#inclute "defines.h”
#incluce “tablestr.h®
¥iroluge "tabledef.h”
#ivclude "filedefs.h®

#d2fine error_@ "'creatree’....\nReouired argument missinp\n®

igefive errcr_i "'creatree’....\n¥s...module does not exist\n", modname
*defire ervor_2 "creatree'....\n¥s...Parent tree tree does not \
exist\n", argv(2}

4define error_3 "'creatree'....\n¥s...Invalid parent release.delta \
ruzher\n*, arovi3]

#42fine error_b "'creatree’....\n¥s %s...Farent version does not \
exist\n", arpv(2i, arov(3}

#defire error_5 "'creatree'....\nks...Tree already exists\n*, argvl4]
#cefine error & "'creatree’ cannot open Xs\n", tempfile

S3efine avor_7 "oreairee’....\nis...New tree name does not begin with an \
alphanureric charter\n®, argviél

$deFine errcr_B "creatree’....\n¥s...New treename contains a reserved \
character\n”, arpv(4l

#3aFire wsg_i "'creatree’....Tree, %s, created. It's parent is: %s \
%d. %3\n¥, arpvl4l, arpv(2l, orelse, pdelta

char vaservedcl] = "¥*; /# reserved characters #/
FILE #fp_mod, #fp_temp, #foupen();

maiv: { arge, argv )

ivi arges

shar #argvil;

7

- int orelse, odelta; /% parent release and delta numbers ¥/
cha» #treearpv; /¥ pointer to the tree rame arpument */
cma- #chkrsvel)y /% check for a reserved character #/
struct treertry *getreptr(};
givget treentry #parnptry /¥ parent tree oointer #/
etproct treentry #reeptr; /¥ rew tree pointer #/
stweot relnode #verifyrd();
cher firstchry /% first character in new tree name'argulent */
char parnver{arn_sizel; /# buffer for parent version number #/
chav iobuffihuffsizel; /% i/o buffer #/

/+ Make sure that all reouired argurents have been submitted#/

if Large (5)
{ printf( error_8);
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exit (1)

/% Ooen the TCS module file #/
gtrcat( mocname, argvil) );
it 1 (fo_mod = fopen( modname, “r* )) = NULL )
{

printf(error_1);

exit (1),

/% Ozen the temoorary new module file #/
streat ( {emofile, arpvi{) )3
if { (fo_temn = fonen( vempfile, *w* )) == NULL)
Fe

arintf{ error_6 );

exit (1)

/% read the tree, release, and change tables and their
sizes #/
reactdle( fo_mod, ftretblsz, reltdlsz, treetble, rtbnodes,
tchetbez, chothie );

/% Check that the narent exists; pet its pointer into
the tree table #/
1f { *{oarnatr = getreptr( argvi2l, tresthle )) )
{ printf( error_2);
exit(l);

/+ Retreive the parent version number #/
streay ( parnver, argv(3l );

/% Check the validity of the parent version number
argument; Convert the release and delta number
to integer form #/

if ( tintrc( parvver, &prelse, &pdelta ) )
{ orirdf( error_3 )

exit (i)

/% Caeck the validity of the new tree name argument &/
/% A tree name must becin with a letter or a dipit and
cannot contain the wild card character, “#". &/

treearcy = arpvidl; /% pet the oointer to the tree name arpument #/
firstcgr = *t;eearjv; /% get the first character in the tree name #/
if { (isalmem(firstehr)) )
¢

orintf{ error_7);

exit (1}

/% The tree name should not contain any reserved cnaracters #/
/% Check the new tree name #/
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if { chkrsvelaroviel, reservede) )
{

orintf( error_8);

exit (1}

/% verify that the parent exists #/

if ( 'verifyrd( parnptr, treetble, rtbrodes, prelse, pdelta) )
{ orintf( error_4 )3

exit{l);

/% Check that the new tree does not already exist #/
i°( cetreptr( arpvl4i, treetble ) )
{ printf( error_S5);

exit i)y

/% Update the tree table by entering the new tree entry #/
1¥ (' trethisz = updtrtbl (argvi4l, parnptr, orelse, pdelta,

trethlsz, treetble)) )

exit{l);

/% Write the tables out to the new file #/
writahis{ fp_temn, &tretblsz, dreltblsz, treeible, rtbrodes,
tchgtbsz, chotble )3

/% flead and write out the body of the module file #/
rwbcty( fp_rod, fo_tems, iobuff )y

/# Tell the user that the new tree has been created #/
arintflmes_L M

/% close files and exit #/
exit (@)
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/% Install a 'd' (delete) type delta into the new module file #/

#include (stdio.h)
#include *defines.h®
¥include "contlstr.h"®

char
sdelete( from, to, contlptr, fp_diff, fp_temp, fp_out, diffbuff, iobuff )

/#input arpuments #/
int from; /% first lire to be deleted for the new version #/
int to; /# last line to be deleted for the new version #/
struct control #contlptr; /#pointer to the control record for the new version#/
FILE #fp_diff; /% diff file &/
FILE #fp_temp; /# temporary module file with line numbered text lines #/
/% output arpuments #/
FILE #fp_out; /# temporary new module file #/
char #diffbuff; /% contains a line from the diff file #/
char #iobuff; /% contains lines from the temporary module file #/
{
int writincl; /# 'write including line' indicator #/
int lastline; /% keeps track of the last line number processed #/
int linenum; /% Buffer for text line number read in #/
struct control contlbuf; /# Buffer for reading control records #/
char #diffeof; /% end of diff file indicator #/
char type;
/% Read and write lines from the temporary file, up to but
rot including 'from' line #/
writincl = 0
rufile( from, writincl, fp_temp, fp_out, iobuff );

/% Write the new 'delete’ control character and record #/
type = delcontl;
wrtcont1( type, contlptr, fp_out );

/% Write the text line that 'rwfile' left in the
i/o buffer #/
putc( txtcontl, fo_out ); /% Write the text control character #/
fouts( iobuff, fp_out );

/% Read and write up to and including the 'to' lire #/

/% 1f 'from’ = "to', then only one line has been deleted
and was already written out. Otherwise, there are wore
lines to process #/

lastline = from;
while ( lastline != to )
{ type = getc( fp_temp ); /% read a control character #/
switch (type) {
case delcontl:

case endcontl:
fread( &contlbuf, sizeof(struct control), 1,

fp_tenp);
wrtcont1( type, $cortibuf, fp_out);
break;
race inarontl:
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/% write an end control for this
versiont/
wricontl( endcontl, contlptr, fo_out )}

/% Read the insert control record #/

fread( &contlbuf, sizeof(struct control),

1, fp_temp);

/* Write out the control record

Just read in, #/
wricontl{ inscontl, tcontlbuf, fp_out )y

/% Now start over as though this is

is the beginning of the file #/
lastline = lastline + 13
refile( lastline, writincl, fp_temp,

fp_out, iobuff )3

/% write the end control record for

this version #/

wricontl( delcontl, contlptr, fp_out )}
/% write the text record “refile”
left in the i/o buffer #/
putc( txteontl, fp_out );
fouts( iobuff, fp_out );
break;
case tutcontl:
/% read in the line number #/
fread( tlinenus, sizeof(linenun), 1, fp_tewmp )3
/% read the text #/
foets( iobuff, buffsize, fp_temp B

/% write the text control character #/

putc( txtcontl, fp_out );

/% write the text record #/

fputs( iobuff, fp_out );

/% If "linenur" = @, then the text
lire read doesn't belong to the
previous version. Otherwise,
set "lastline” to "linenum” #/

if { linenus '= @ )

lastline = linenum;

break;

/% Write out the end contrel record #/
type = endcontl;
wricontl{ type, contlptr, fp_out};

/% Ignore all diff lines that give the contents of the
lines to be deleted #/

diffeof = fgets( diffbuff, difflnsz, fp_diff );
while ( diffbuff[@] = *(* && diffeof != NULL ) '
diffeof = foets( diffbuff, difflnsz, fp_diff );

return (diffeof);
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/% Scan a diff line of the form:

Li,L2t where L1 is the first line affected, L2 is the last line,

and t is the difference type: 'd' or ¢’ for, delete
or change respectively.
OR

8a meaning to append before the first line,
OR

Lit  where _if t ='a', then append after L1, if t = 'd" then delete L},
or if t = ¢!, then change Li.
*/

difflt( diffline, fromlire, toline, difftype )

/% input argument #/
char ¥diffline; /% line from diff file &/
/% output arpuments #/
int #fromline, #toline; /# line range limits #/
char *difftype; /# diff type: 'a’, 'd', or 'c' &/
{
int endlinno; /# end of line numbers found indicator #/
char #ptry /# traverses the line character by character #/

endlinno = 8;
ptr = diffline + 1}

/% Bet the first line number #/
while ( 'endlinnc )

{
switch (#ptr){
case ',':
case 'a':
case 'd':
case 'c':

/% The end of the line number string was
hit; convert the line nusber to integer
form #/

sfromline = #oline = convatob( diffline, ptr )}
endlinno = 13
break;

default:
/% the end of the line number string hasn't been

hit yet; point to the mext character #/

ptres
break;

}

}

if ( #ptr =="'," ) /# Is there a second line number? #/

( .
/% point to the beginning of the second line

number string #/

giffline = +ptr; ' .
ptre+s /% Point to the second character in the substring #/

/% Scan the substring until the end of the line
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number has been hit ( 'ptr' points to a 'd’

or'c'), ¥/
while ( !{ #ptr == 'd' 1] #ptr = '¢') )
ptr

/% convert the second line number to integer #/
#toline = convatob( diffline, ptr );
}
#difftype = #ptr; /% return the type character #/
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/% Get the pointer to the delimiter character in a string and check #/
/% for any alpha characters in the string #/

/% ' frdendch' returns a 8 if any alphas are found in the string #/

char
#fndendch( strbegn, delimitr )

/% input arguments &/
char #strbegn; /% pointer to the beginning of the substring #/
char delimitr; /# character which delimits the substring #/

{
char #dlmptr; /% traverses the string #/
int nuserch; /#indicates numeric character in the substring #/

/% search the string for the end character #/

numerch = 13 /% assume the first character is nuweric #/

dlmptr = strbenn; /% point to the beginning of the string #/
do
{ numerch = (¥dlmptr )= '0' & #dlmptr (='9 )

dlmptred; /% point to the next character #/

} while ( (s#dlmptr '=delimitr) & numerch);

if ( numerch )
return ( dlmptr );
else
return (8);
} /% end fndendch ¥/
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/% get the tree!
#include *defines,h®

#include “tablestr.h®

s pointer and the release and delta numbers &/
/% constants definitions #/

/% table structures #/

frdtrdre ( treename, vernase, ribnodes, treetble, opt_inde,
relnus, deltanum, treeptr, esptyptr, rdptr )

/% fndtrdem returns false (@), if the version does mot exist, #/
/% Dtherwise, it returns true (1) #/

/% input arguments #/
char *treenaue; /% pointer to tree name #/
char  #vername; /% pointer to version namse #/
struct relnode ribnodes(]; /% release table nodes #/
struct treentry treetblel];  /# tree table #/
int opt _indcl]; /% optioral argusents indicators #/

/% output arguwents #/
int #relnus; /% release nusmber pointer #/
int #deltanum; /# delta number pointer #/
struct treentry ##treeptr; /% pointer to tree's entry in the tree table #/
struct treentry semptyptr; /% tree pointer, if the tree is empty #/
struct relnode #rdptr; /# pir to release's entry in the release table #/
{
struct relnode #gethird(); /% release node pointer #/
struct treentry ¥getreptr(); /% tree pointer #/
struct relnode #versubm(); /% release node pointer #/
struct treentry #tmptptr; /% temporary tree pointer #/
struct treentry #sainptr; /% temporary wain tree pointer #/
struct treentry #prntptr; /% temporary parent tree pointer #/
int relindx; /% release index #/
int tmprel; /% temporary reiease number #/
int tmpdelta; /# tempory delta number #/
int found; /% error indicator ¥/

tesotyptr = falise; /% assume the tree is not empty #/
found = true; /% assume numbers will be found #/

switch ( opt_indc{treearg] ) { /# tree number submitted indicator #/
case false: /+ no tree name submitted %/

/% Return the pointer to the Main tree #/

/% The Main tree's entry is at 'treetblel@)’ #/

#treeptr = mainptr = streetblel@];

/% The indicator for the version name arpument is checked #/
/% 1f the version name {in the form of reiease.delta) was #/
/% not submitted, return the highest release and delta #/
/% numbers from the main tree's release table. If it was #/

/% submitted, convert the ASCII for: to integer, check that #/
/% the version does exist, and return the values submitted #/

switch ( opt_indclversargl ) { /% version name arp. indicator#/
case false: /% no version name submitted #/
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/% get the highest release.delta numbers and #/
/% and release pointer for the main tree #/

trdptr = gethird (mainptr, treetble, rtbnodes,

ttmprel, itmpdelta );
break;

case true: /% the version name was submitted #/

/% Perform error checks on the version name #/

/% 1f it's in valid form, *found' will be set #/
/% to 1 ‘relnun’ and 'deltanun’ will contain #/
/% the integer release and delta numbers, and &/
/% ‘rdptr' contains the pointer to the release. #/
/# otherwise, 'found' will contain a 0. #/

if ( !(#rdptr = versuba( mainptr, verrame, treetble,
rtbnodes, &tmprel, &tapdelta) ) )
found = false;
break;
} /% end case #/
break;
case true: /% tree name argument was submitted #/
/% get the pointer to the tree table entry #/
/# If the tree does not exist, *getreptr! returns#/
/% a @, and an error message is printed here. #/

if ( #treeptr = tmptptr = getreptr( treenase, treetble ) )
{ switch (opt_indclversargl) {

case false: /¢ no version name argument submitted #/
/% check for an empty tree #/

if ( tmptptr-)numrels = @)

{ /% get the parent's release and #/
/# delta numbers. Get the parents' #/
/% tree pointer and set ‘emptyptr#/
/% to point to the tree requested #/

tmprel = tmptptr-)pratrel;
tupdelta = tmptptr-)prntdlta;
protptr = treetble + (tmptptr-)ptblink);
#treeptr = pratptr;
souptyptr = tmptptr;
relindx = getrindx(pratptr, ribnodes,
tuptptr-)pratrel);
#rdptr = drtbrodesirelindxl;
}
else /% get highest r.d #/
#rdptr = gethird (tmptptr, treettle,
rtbrodes, &tuprel, &tmpdelta )j
break;
case true: /# version nhame argument was submitted #/
/% Check for an empty tree #/
if ( tmptptr=)numrels == 8 )
{ printf("Xs is an empty tree\n", treename);
found = false; /# indicate an error #/
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/% Bel tne index into the comment table for the requested version #/
#include "oefimes, h®

iinclude "viststr.h®

#inciude “"tablestr.h”

jecmirdx( cortable, rtbnodes, rdptr, deltanum )

/% input arpuwents #/
siruct cominfo comtablell; /% Comment table #/
struct relvode rtonodes(]; /% release tables #/
struct reirode #rdptr; /# pointer to the release table entry #/
int celtanum; /¥ delta number of the requested version #/

/¢ Furction returns the index into the comment table #/

{

int index; /% Used to traverse the comment table #/

/% Bet the index of the first comment for this release #/
index = rdptr-}firsthis;

/% traverse the comment table list until the entry for
the delta is found #/
wille { —celtanus )
irdex = comtablelindexl. nxtentry;

return {index);
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#ivclude (stdic.h)

&include (time.h)

#ircluce "defines.h” /% constants #/

tinclude “tablestr.h* /& table structures #/

*irclude "tabledef.h® /& table definitions #/

#include "filedefs,h® /s filename array definitions #/
FILE #fp_in, *fp_out, ¥foen(), #fo_chy, #fp_hist;

/% valid optioms for "BET* operation #/

/%'t means a iree name is being submitted #/

/% 'V' means a version nase, in the form of “release.delta”
number, is submitted #/

/% 'c' requests that the retreives version be opened for
change #/

/% 12" requests the tree's path name %/

/% 'R reguests that the version's comment is printed #/
char oot _argli = "tvoph®;

/% error messages #/
¥define ervor_3 “cannot open %s %d.%d for change \n...the last version can \
bs oper....last version is %d.Xd\n", treeptr-) trename, relnum, \
deltanum, treeair-)numrels, rtonodesitreeotr-) lastrell. hipdelta

#cefine errcm 4 "¥s is already open for change by %s\n®, \
sreatir-)iranzme, choptr-)userid

#2efire error_5 " cannot open module for change\n....cannot obtain user \
:¢ for the change table entry\n"

nair( aroe, argy )

int arpe:

ra
L

cha~ *argvil;

{
int not_put; /% Ynet'calleg 'getversn' indicator #/
irt opt_indclnum_optl;
int argerror; /# argument error indicator #/
int relrum, deltanum; /* reiease and delta numbers #/
int linecnt; /% line count #/
struct treentry #ireeptr, #emptyptr; /% tree pointers #/
struct relnode #rdatr; /% release table pointer #/
char pathnamelbuffsizel; /% path name buffer #/
char treengrelarg_sizel;
char versnapelarp_sizel;

/% Dper. the TCS module file. The second argument should be
the module name #/
i strlenlarpviil) ) arg_size ) /# check module name size #/
{
orintf(“%s...module name too long\n*, argviil);
exit (i);
}
/% get the TCS module name #/
strcat ( mocname, argviil }§
/% QOpen the file #/
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if ( (fp_in = fopen( modname, *r* )) = NULL )
{

ur;ntf( "¥s...7CS module does not exist\n*, argvlil )3
exit (1);

/% Parce the optional argument list #/
par?onta( arpe, argv, opt_indc, opt_arp, darperror, treename, versname);
if {argerror) /% WMas there an error in the argument list? #/

petout (}; /% close files and exit #/

. /% Read the tree , release, and change tables #/
reagtbie( fp_in, dretblsz, &reltblsz, treetble, rtbrodes,
tcngtbsz, chotble )

/% Perform error checks on the arguments submitted.
Set the tree pointers and the release and delta numbers #/
fnotrdnm{ treename, versname, rtbnodes, treetble, opt_indc,
frelnum, deltanum, Streeptr, Semptyptr, &rdptr ) )
getcut ()3 /% some error occurred in frdtrdee’ #/

if

/% 1f the file should be opened for change, then
o into the change routine and update the module with
the rew charge tsble. #/
if { 2ot_indclchangargl )
{

/% 1f the change request is ok, then the change
is entered in the change table, 2 new module
file is created and the tables are written out
here &/

1f { cetlchg! treeptr, emptyotr, relnum, deltanum ) )

if ( (fp_chg = fopen( tmpfile2, "w")) = NULL )
{ orintf("carnot open ¥s\n®, tmofiled);
getout (1§

chgtbsz++; /#increment the change table size#/
/% write the tables to the new file#/

writabls( fp_chg, stretblsz, sreltblsz,
treetble, rtbnodes, &chcibsz, chotolel;

else
getout ()3
}
eise
fo_chg = 8}

/% Build the internal tree structure #/ .
bicirtst( treeptr, relrum deltavum, rtbrodes, treetbie,
intrestr, trestrtb )j

/% The retreived version goes to temnorarx file, Get
the temporary file name ang open the file #/
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treat{ tampfile, argvlil);
if ( (fp_out = fopen( tempfile, *w*)) == NULL )

printf( “cannot open %s\n', tempfile );
getout ()3

/% Set the version reauested and print the number of
lines retreived &/
/% indicate that *get' rather than 'put' is calling 'getversn'#/
rot_put = 0
lineont = getyersn( not_put, intrestr, trestrtb, fp_in, fp_out, fp_cho);
/% Print the path name if it was requested #/
if ( oot_indcipathnargl )

{

/% First print the wodule name #/

print £ ("%s\n", argviil);

/& If the tree is empty, set the release and deita
nunber to @ and send 'gpthname' the empty tree's
pointer &/

if ( emptyptr )

gpthmame ( emptyptr, treetble, 8, 8, pathname )j

else

gothnane( treeotr, treetble, relnum, deltanus,

pathname);

/% Print the pathname #/

printf( "%s\n", pathnawe );
}
else
{

/% The patn rame was not requested, just print this
versior's nawe #/

if { emptyptr

I
printf( “%s, %s\n*, argviil, enptyptr-)trenave );
printf("Tree is enpty. \nParent retrieved: %s %d.%d\n",

treeptr-) trename, relnum, deltanum )}
}

else
orintf(*%s %s %d.%d\n", argviil, treeptr-)trename,
relnum, deltanum )i

¥
printf ("%d lines retreived\n®, linecnt);

/% If the user alsg wants the comment for this version,
print it. #/
if ( cpt_irdelhistared )
{
/% Coen the history file #/
streat{ histfile, aroviil)s
if ( (fo_hist = fooen! histfile, “r")) = NULL
{
orintf ("Cannot open %s\n", histfile);

print f (“cannot obtain comment for version\n®)j
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}

if ¢ ‘gethis( rtbnodes, rdpir, fo_hist, deltanum ) )

, orintf (“Cannot obtain comment \n") 3

exit (@)

/% end zet ¥/

catleg! treentr, emotyotr, velnum, deltanum )

/% place a rew entry into the change table #/
/% The entry is placed at the end of the table #/

struct treentry *reeptr, *enptyptr;
int relnum, deltanum;

{

struct treentry *tmotr;

struct change *chgptr, *chkopen() ;
char #idotr, #retlogin();

long tinel);

/% If the tree is emoty, 'emotyoir' contains its pointer #/

if ( emptyptr )
treeptr = emptyptr;
eise

/% Check that the last version is to be changed #/

if ( !(treeptr-)numrels == relnus &

ribnodes(treeptr-) lastrell. hindelta = deltanum) )

{
orintf( error_3 );
return (8}

H

/% Check the change table for the tree number entry, If

it’s in the table, the version is already open for chanpe*/

if { chgptr = chkeoen{ treeptr, chgtble, chgtbsz ) )
{

printf{ error_4);
return (@);
}

cheot» = chottle + chotbsz; /# point to the new entry &/
/% Put the info into the chanpe table #/
chpptr-)trerum = treeptr-)trenum; /# enter the tree number #/
/% Get the user's ID and enter it into the table #/

if ¢ {idotr = getlogin() ) = NULL )
{ printfierror_3):
return (8);
}
strooy! chgpir-)user:d, idotr );

/+ Enter the time and date info #/
$ire( dchgpir-)time );

return (1)}

/% end catichg #/
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petout ()
/% This function ig called if some error #/
{

feloselfo_in)g
exit (1);
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/% Read the comment from the standard input. A null line marks the end of

the comment #/

#include (stdio.h}

#dafine cprompt "Enter comment...\n@ to %d characters\n\n“, buffsize-1
getcomnat ( 10buff, buffsize )

char #iobuff; /% 1/0 buffer #/
int buffsize; /% i/o buffer size #/

{

int linesz; /% number of character in a line read in #/

/% maximum line size; number of characters left in ‘iobuff' #/
int limity
int numchary /% total number of characters in comment #/
irt end; /% end of comment indicator #/

limit = buffsize - {; /# make sure the buffer has room for the '\@'#/
enc = 'EOF;

linesz = &

nuachar = 85 /% set the number of characters read #/

/% Prompt for the comment */
orintf{ corompt };

while ( {limit -= lines2) &t end != EOF )

{
/% Prompt for a line. The prompt is the number of
characters read so far #/
printf( *%d: ", numchar )
/% vead a line from the standard inout and get its
size in characters #/
linesz = getline( iobuff, limit, dend )
rurchar += linesz; /% count the characters in the line#/
jobuff += linesz j /% point to the next buffer position #/
'

/% Mark the end of the comment with a '\@' #/
#iobuff = '\@';

/% et the user know the comment size entered ¥/
orintf{ "\nCommeni entered....xd characters\n®, vumchar )i

/% veturn tne total comsnt size including the '\@' &/
return (numchar + 1}§

+ /% erc getcommt #/

cettivel iobuff, iim, eof !}

char *#io5uffs

/% maximuw line size #/

it [t}

int #eofi /+ end of file indicator %/

/% The furction returns the nuiber of characters read ¥/
r

1

int charent; /% character counter &/
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int ¢y /*character buffer #/

charent = 9; /% initalize the character count #/

/% Increment the character count; get a character. #/

while ( charent ( lim & (c = petchar()) !'= EOF & ¢ '='\n' )
{

/% Put the character into the buffer and point to the

rnext available buffer position &/
tiobuff++ = oy

charent++ /% count the character #/

if (o ="'\ )3 /% Was the last character the rewline? &/
{

if ( charent == 1 & #(iobuff-1) = 1.7 )

{
charent = 93
#eof = £07; /% signal end of comment &/
}
else
{
®iobuff = ¢
charcnt++; /# count the character #/
}

}

return (charent);
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/% Bet the pointer to the highest release

: in the tree,
/% highest release and delta numbers #/ Also return the #/

#include "defines.h” /% program constants #/
#include "tablestr.h® /& table structures #/

struct relnode
tethird( treeptr, treetble, rtbnodes, relnum, deltanum )

/% input arpusents #/

struct treentry #treeptr: /% tree pointer #/
struct ‘reeniry treetblell; /% tree table #/
et»uet relnede rtbnodesil; /% velease table #/

/% output arpuments #/
irt #relnery /% release number #/
int *deltanux; /# delta number #/

/% The function returns the pointer to thz last release #/

struct relnode #~dptry /# temoorary release oointer #/

/% return the hichest release from the tree table #/
#relrnum = tresptr-)numrels;
/% get the pointer to the last release's node in the /
/% reiease table #/
riotr = irtirodes{tresotr-) lastrell;

/% return the highest propapating delta number #/
#deltanuw = rdptr-)hipdelta;
return (rdptr);
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/% Ooen the history file ang orint the comment for the requested version #/

#include (stdic.h)
finclude (Lime,i)
#inciude "defines,h®
#include "Niststr.h®
fircluce "histdefs.h”
#ircicde "tablestr.h*

gethis( ribnodes, rdptr, fp, deltanum )
/% input arguments #/

struct reinode rtbnodes(l; /% Release tables #/

struct relnode #rdptr; /# Pointer to the release table entry for this versiont/
FILE #fp; /% pointer to the history file %/

int deltanum; /# delta number requested #/

/% Furction reiurns a @ if some error occurred. Otherwise it returns 1, #/

{
int cindex; /% index into the comment table #/
iong offset; /% offset from the beginning of the history body #/
char #ctive()s /# Time conversion function #/
char commert [buffsizel; /# Buffer for comment read in #/

/% Read the history size and the comwent table size #/
freac{ Shstsizes, sizeof(struct hsizes), i, fp );

/% Read the comment table #/
fread( comtadle, sizeof(struct cominfo), hstsizes.comtbsz, fp };

/% Bet the index into the comment table for this version #/
cincex = geomindx( comtable, rtbnodes, rdptr, deltanum );

/% Get the offset for the comment block #/
offset = comtablelcindexl.offset;

/% Position the file pointer at the offset #/
fseek( fn, offset. 1 )i

/% Read in the comment #/
fngad{ comment, sizeof(*comsent), comtablelcindexl.blksize, fp )j

/% First print the change info: by whom and when &/
printf ("Created by %s, on ¥s\n®, comtablelcingex]. userid,
ctime( &comtableicindexl.when ) )§
/% Print the comeent #/
orantf( “¥s\r*, comment );

resurn (§);

-
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/+ tet the pointer into the tree table #/

#include "defines.h® /% constants #/
#include "tablestr.h®

struct treentry
#zetrenir( tree_in, treetble )

/% s=arch the tree table for ‘tree_in'. #/

/% The function returns the pointer into the tree table, if the #/
/+ entry is found. Otherwise it returns a 0. #/

/% 1nput arguments &/
char #tree_in; /% tree name submitted by the user #/
struct treentry #treetble; /% tree table address &/
{
for ( ; treetble-)trename(@); treetble++ )
if { stromp{ tree_in, treetble-)trename ) = @)

return { treetble )3 /# return the tree pointer #/
return (0);

} /* enc petreotr #/
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/% Rl1 pointer have been set up: t '
tinciude (stdio,h) } 9E% the version reuestec ¢/

£inciuce "defines,h* /% constants #/
#}nc}ude "tablestr.h® /& taple structure definitions #/
#inciude ‘contlstr.h®  /# control structures and constants #/

#define error_I (“Error reading TCS file: no text follows control character %' \n", type )

#define error_2 (" Invalid control character '%e' encountered\n®, type )

int linecnt: /% lire counter #/

¥nt flag;‘ /% fiag indicating whether or not a delta is applieds/
int takeline; /# indicates whether or not a iine of text is taken #/
char 1obufflbuffsizels /# i/o buffer #/

char tyope; /% cortrol record type #/
struct control contlrec; /% control record #/
int is_ok: /% indicates: ro error in creating the TCS file #/

zetversn! put, intrestr, trestrth, fo_in, fp_out, fp_chg )

/% irput arguments #/
int aut; /# if oositive, indciates that 'put' called this function #/
int intrestrll; /% internal tree structure #/
struct refs trestrtbily /# cross reference table for internal tree structure #/
FILE #fp_in; /% module input file #/
/% output arguments #/
FILE #fn_out; /% file contaiming tne version delivered to the user #/

/# 1f 'get' calied this function 'fp_chp' will contain a file pointer
if the user is opening the module for change purposes. In this
case, 'cetversn' wiil write out to the new module file, pointed to
by 'fp_chy’, the body of the module.

1f Yput' called this function then 'fp_cho' will contain the pointer
to the temporary line numbered file. 'getversn then writes out
all control info and line numbered text records to this file #/

FILE *#fp_ohs;

/#function outout #/
/% Tue function returrs the line count if the version was retreived; otherwise
it returns 8, &/

initfree(}; /% initiialize the free list #/

imiquel); /% initialize the control cueue #/

lineent = 0 /% initialize the line counter #/

is_ok = 11 /% assume the version will be retrievec #/

/# Read the the file line Dy line and write out those lines
belonging to the version repuested #/
waile ( (tyse = getc(fp_in)) != EDF ) /# read the control character #/
{

if (fp_chg)
/% Write the control character to the tempoarary
putc( tyoe, fp_chglj
switch (tyse){ /# control or text record? #/
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case inscontl:
case delcontl:

/% an insert or delete control record follows
the contro} character #/

A /% process the control record #/

1_d_rect intrestr, trestrib, fp_in, fp chp);

break; }
case erdcont}:

/% fin end control record follows the
control character #/

/% process the end control record #/
end_rec( fp_in, fp_chp );
break;

case txteontl:
/% a line of text follows control char. #/

/% process a line of text #/
textiine( put, fo_in, fo_out, fp_chg )
break;
default:
/% illegal control character encountered: an ervors/
arintf( error 2 );
is_ok = @;
break;

/% If an error occurred during file processing,
return a @ to indicate the error. #/
if ( 'is_ok )
return ();
} /% erd while &/

return ( linecnt ); /% veturn the line count #/

i_0_rec( intrestr, trestrtb, fo_in, fp_chg )
/% process av insert or celete control record #/

int intrestr{l; /# internal tree structure #/

struct refs tresirtb{l; /# cross reference table for internal tree structure #/
FILZ #p_1ny /% ingut file pointer ¥/

FILE #fp_chp: /# If positive, contains the output file pointer #/

{
/% read the control record #/
if ( fread(icontlrec, sizeof(struct controll, i, fp_in) )
{
if( fo_chg)
furite(¢contirec, sizeof (struct control), i, fo_chg);
/% set the flap #/
flag = setflag(écontlrec, intrestr, trestrtbh,
type);
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nuszbers, and the flag into the
control aueue #/
if ( enterque(dcontlrec, flag) )
/% indicate whether or not
the rext line of text

. should be taken #/
takelire = setkline(flag);

else
/% the queue was fyll #/
is_ok = @;
}
else
/% for some reason, no record was read ¥/
{

orintf( error_t )
is_ok = @;

e
e

end_rec( fp_in, fp_chg )
/% process an end control record #/
FILE #fp_in; /% input file pointer #/

FILE #fo_chp;y /# If positive, contains the output file pointer #/
{
/% read the control record #/
ift fread(tcontirec, sizeof (struct control), i, fp_in) )
{
if ( fp_chg )
furite( $contlrec, sizeof(struct controll), 1, fp_chg);
/% remove an entry from the queue #/
leaveque (Scontlrec)
/% pet the flap field of the
entry at the head of the
gueue #/
flag = headflag();
/% veset the “take line”
indicator #/
takeline = setkline( flag )i

glse

/% o record was read following the control
character: an error #/

printf( error_1 };

is_ok = &;

textline( put, fp_in, fo_out, fp_chg )

/% process a line of text #/
int outy /% If positive, then vput' called 'ge
TILE #fp_in; /% input file peinter #/

/% output arpguments #/

tversn' #/
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FILE #fo_out;

/% output file #/

FILE #fp_chy; /# If positive contains the temporary rew module file pointers/

{

int linenoj /¢ line number #/

/% read a line of text. If there isn't one, an error occurred*/

1€ ( fpets( iobuff, buffsize, fp_in) == NULL )

orintf( error_i )
is_ok = @3

/% 1f 'put’ called 'getversn’, assign a line number to the
line and write out the line number and the line to the
‘out! file #/

if ( put )
{
if ( takeline == yesflag )
lineno = linecnt + 1

else
lineno = €;
furite! &lineno, sizeof(lirenc), 1, fp_cho);
}
if ( fp_chg )

fputs{ iobuff, fp_chg )}

/# 1f the line should be takem, write it
out to the user's file; otherwise, ignore

the lire #/

if (takeline = yesflag)
{
fouts( iobuff, fo_out )3
linecnt+t) /% count the lime#/
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/% 1f the optional parameter submitted
was a2 't’ or 'y, ext
tree or version nawe from the argument list #/ ) erirack e

%include "defires.h”

goot { arge, argv, option, tre_name, ver_name)

/% input arguments #/
int arge:
char #argvil;
char option; /% option letter submitted #/
/% output arguments #/
char #tre_nawe; /¥ tree name argument returned if present #/
char #ver_name; /¥ version name arpurent returned if present &/

/% The function returns a 1 if an error in the argument list was
encoursered. Otherwise it returns 6. &/

/% extract the tree name or ¥/
/% versior name if submitted #/
switch (cotion) {
case "% ¢
/% 1f another argument follows the “~t', assume its
a tree name. GSend it back to the caller via "tre_name® #/
/& 1f no arpument follows, indicate the error ang return #/
/% Rlsc check to see that there's room in the “tre_name array¥/

if {argc) 1)
{
if(strlentargvi@]) ) arg_size)
{ orintf(*tree name too long®);
return (1)}
}
eise
copy (tre_name, argvi@l);

orintf( “Tree name missing\n");
return (1);
}
break;
case 'V !
/% 1f another argument follows the “-v*, assume 1S
a version rame. Senc it back to the caller via
“ver_name ¥/
/% 1f no argumert follows, indicate the error and return #/
/ Rlsc check to see that there's room in the “ver_name arrayt/

if (arge) 1)
{
if(strlenfargvi@d) ) arg_size)
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{ orintf("version nave too long");
return (1)

}

else
copy (ver_name, argvi®] )4

printf( "version namwe missing\n*);
return (1)
}
break
}

raturn (B)3
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/% Bet the pathname name string for the recuested version #/

#include (stdio.h)
#ivclude "defines,h*
finclude "tablestr.h*
struct nameinfo{

char versnamel 2 arg size + 5 1;
int versmsz;

%define maxoerin 79

gathrame( treestr, treetble, relnum, deltanum, pathname )

/% Input arpuwents #/

struct treentry #treeptr; /% pointer into the tree table #/
struct treentry treetblell; /% Tree table #/
int relnun /* release number of requested version #/

Int celtanus; /¥ deltanumber of the requested version #/
/% Qutout arguments #/
/% Path name string returned with a '\@ delimiter #/
char ¥patarane;

{
/% Table used in building the path name #/
struct nameinfo tmotableimaxtrees]:
struct rameinfo #tmotr; /# Used to traverse *tmptable’ #/
int nindex; /% irdex of parent entry in the tree table #/
irt tindex; /% used to traverse the tree table #/
int charent: /* counts characters on a line #/

taptr = tmotadle; /# point to the beginning of the temporary table/
/# Put the tree nawe ard release.delta number for the
requested version into the temoorary table #/
sorintfi tmptr-)versname, "%s %d,%d",
treapir-)trename, relnum, deltanum };

tnptr-)versrsz = strlenituptr-)versname);
/% Now ronvert the tree pointer to an index #/
tindex = treeptr - treeibie:

/% Pt the parent’s version name info into the table,
for each tree in the path #/
while ! { pindex = treetbleltindex].ptblink } }= 2 )

{
tmptr++; /# get the address of the next temp table entrys/

/% Put the parent's tree name, release.delta number,
and version name size into the temp table #/

sprintf( tmptr—)versname, "%s Xd.%¢/ " .
treetblelpindexl. trename, treatbleftindex]. pratrel,

treetbieltindexl. prrtdlita );

tmptr-)versnsz = strien{twotr-)versname)
/% Point to the parent tree's table entry #/

tirdex = treetbleltindex].ptblink;
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/% Now traverse the table backwards and format the path
name array, putting in new line characters. If the
maximum number of characters per lire would be exceeded
by a name entry, that entry is put on the next lire;
i.e. names are not split between lines. #/

charcent = @3 /# Initialize the character per line counter #/
wiile ( tmptr }= tuotable )
{

if { (charcnt + twptr-)versnsz) ) maxperln )

/% The character ner line limit would be

exceeded. Put in the new line character and
re~-initalize the count #/

#pathnawe = '\n';
pathrame++; /# point to the mext position #/
charent = @;

/& Put the version name into the path name #/
stropy( pathname, tmptr-)versname )j

/+ Bet the address of the next available
position in "pathname.” This will cause the
1\@' from the last name to be overwritten
with the next name. &/
pathname = pathname + tmptr-}versnsz;
charent += tmpir-)versnsz; /+# count the characters#/
taptr—3 /+ point to the next name #/
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/¥ corvert tne version name argument string to release and gelta number #/

/% 1ntegers. The function returns a 1 if tne '
gers. | conversion wa:
/#or 2 if it wasn't #/ ¢ suceessrul +f

#inciuce "oefines.h®
intrd ( versname, relnum, deltanm )

/% input arguments #/
gnar #versname;

/% output arguments #/
int #reinum
int #deltanm;

{

cnar ¥redimatr; /# pointer to the release delimitor character #/
char #fndendch(}; /% pointer to a string delimiter #/
cnar #dldlmotry /# pointer to the delia deiimiter #/

criar #deisuast; /* delta sunstring #/

/% find the end of the reiease suastring; the begiming is the #/
/% first character of versrame; relcelim contains the delimiter #/

if ( rec¢lmptr = fndendch( versname, reigelim })

{
/*# Find the end of the delta string. The beginning is one #/
/% character beyont the release deliviter character. The #/
/% delta geiimiter is the null character. #/

celsubst = redimptr + 1 /% point to the celta Seginning &/
if ( didlmptr = fndendch ( celsubst, nullchar) )
{

/# convert the release and delta numbers from #/

/% ASCI to binary ingegers */

#relnum = convatob( versname, redlmptr )
#celtare = convatob( delsubst, didlmpir);
return (1) /% indicate successfui corversion #/

}
return () /% indicate unsuccessful conversion #/
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/% oven all files used by 'put’ #/

#inciude (stdio.h)
#¥include "defines.h”
#include "filedefs.h”

ooenall{ module, fo_mod, fo_old, fo_tewp, fo_hist, fo_htmp )
/% open the innut and output files #/ )

v /# inout argument ¥/
char #module; /# mocule name #/
/% outout arpuments #/
FILE ##fo_mod; /% TCS module file #/
=1i% ##fo_oldy /¥ file containming the old version to be used by 'diff'#/
FI1LE «xfo_temp; /% file containing the lire rwzbered text to be used
oy 'putdelta’ #/
FILE ##fo_hist; /% history file #/
FILE ##fg_htmnj /# temporary new history file #/

/% Tne function returns a | if all files were successTully openec. If any
Yopen' fails the function returns a 0. #/

FILE #fopen{);

/% get the tcs mocule name and ooen the module file %/
strcat { modname, moduie )3
1f { (#fo_mog = fooen(modname, “r")) = NULL )
{ printf{*%s...nodule coes rot exist\n®, motname );
return (0);

/% The next File will have the old version for YEiff! #/
streat ( tempfile, module )} /% get the file's path rame ¥/
if ( (#fp_old = foven(ternfile, ")) = NULL )

{ printf{*' put’ cannot open %s\n", tempfile);

return (8);

/% The next file will have the new tables anc the sody
of the mocule wiil have text lines rumders, This file
is used by 'outdelta’ #/

1F{ i#fo temp = fopen( tmpfiled, *w")) == N&Ll )
{ print£(* put’ cannot open %s\n‘, tmofiled);
resurn {(8)3

/% open the history file #/
strcat( histfile, moculer: /% pet the file's fuil path name ¥/
1¥ ( (#fp_nist = fooent histfile, “r")) == NUL ) .
{ printf( “#s...history file does not exist\n’, histfile:

return (2);

/% open the temporary new history file #/
if { (#fp_htmo = foper{ histmp, ")) = Ntk )
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{ orantf(“Yout! cannot open %s\n*,

histmp };
return (@),

}

return {1);
} /% end operall #/
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#include “gefines.h”

aarcoot.a (arge, argy, oot_inde, 00t_arg, arg_err, tre name, ver_name)
/% parce the opticnal argumert string submitteds/

int arpcy

char #argvil;

int opt_indc(l; /% ontional arguments irdicators #/

char opt_arc(}; /# vaiid options #/

Int farg_err; /% pointer to argument error indicator #/
char #tre_name: /¥ tree name arpument returned if oresent #/
char #ver_name; /% version name argueent returred if present #/

/% scan the argurent list for ontional arguments, which start #/
/% wath the third arpument. an ootior begins with a "~" and the #/
/% seconc character is one which ampears in the optional args. #/
/¥ array, “oot_arps{i®.#/

/% 1f an optional arg. is found its corresoonding indicator in #/
/% array "oot_inoc{l" . Extract the tree rame ard the version name #/
/% 1f either or both arguments were suomitted #/

char #iist: /% used to traverse the valid ootions array #/

int #addr; /% used to traverse the ooticnal indicators array #/
int 1t /% subscript into the optiona! arguwents indicators #/
int numoata = num_oot; /% number of valid options #/

/% initialize the arpument error ingicator #/
#arg_err = 8§

/% initial all onotional argument indicators to @ #/
for (adde = oot_indc; —numopta } 0 ¥ador++ = e

/% point to the address of the second arguxent #/
argvesd;

wiile ( —argc)l 88 #arg err =8 )
{ /% point to the next arpument acdress #/
/# the first character shoulo be a rt %/
1f ( (s+arpy) (@3 1= )
{ orintf(*4s option specification incorrect \n", ¥argvlj
orintf(® preceed an option with a 1-1\n"}}
sarg_err = truej /# flag the error #/

else -
{ y = @ /# initialize the index into the incicators#/

/% the second character should be listec im ost~args*/
for ( list = ont_arg; #list '= '\O' &
sst '= (rargy) {115 list+)
/% increment the indicator's index#/
144}
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if (#list = "\@")
/¥ the end of the valid ootions list was hit #/
{ printf(*¥s invaiig option\n®, #argv ):

targ_emr = truey /# flag the error &/
}

else

{ if (opt_indc{il) /# check for duslicates #/
{ printf(“%c duplicate option submitted\n",
(#argv) [13);

#arg_err = true; /+ flag the error #/
}

else
{ ont_indclil = true;

/% extract the tree name or #/
/% version rawe if submitted #/
switeh {#list) {
case 't' :
case 'v!
/% point to the rext arg. #/
argvi+s
/% count the argument #/
arge—}

#arg_err = goat( arge, argy,
tlist,tre_name, ver_name};
break;
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{# arint the tree and release tables #/
#include (time.h)

#ircluce “defines.h”

#include “tablestr.h”

#define table_1 "¥s\txd\txd\txd\txd\n*, t-)trename, \
t-)tvenum, t-)ptblink, t-)orntrel, t-)pentdita

tdefire tatle 2 "\t¥e\t¥d\txd\t%d\n\n", t-)numrels, \
i-)firstrel, t-)lastrel, t-)newrflap

#defire rtaale "%d\t%d\t%c\txd\n*, r=)hipdelta, \
r-}rxtrnode, =) firsthis, r-)lasthis

#dafine ctable "%s%c\i%s\n*, ctime(fc-)time), c-)trenum, c-)userid

orivthl( tsize, rsize, treetble, reltable, csize, chgtble )
int isize, rsizey /% tree and release tabie sizes #/
struct treeriry treetblell;
strict relnoce reltablell;
irt ceizey /% change table size #/
stryct change chytblell; /% change table #/
!
struct treentry #t;
struct relncde #r:
stryel charge #03
cher 2ctime()y

Irintf{"tree table size = % \n", tsize );

t = {reetbie;

shila { t ( treetble + tsize )

'
printf ( table_1 )
printf ( table_ 2)
P44y

} /¥end while #/

orint ¥ {("\n")}

orintfi*release tables size = %d \n, reize )i
r = reitable;
while { r { reltable + rsize )

{

printf( rtable }j
lmad]
) /xerd while#/

printf("\n"){

/+ print the change table #/
printf( “change table size = %d\n®, csize):
¢ = chgtole;
while ( © ( chotble + csize )

Iy

printf( ctable )j

oy
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P /% end while ¥/
printf("\n");
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/% Print out the TCS module file

The Commanc line: oprintemp (module name)
%/

#include (stdio.h)

#include "defines,h® /% constants definitions #/

#include “contlstr.h™  /# control record structure and definition #/
£irclude "tablestr.h®

#include "tabiedef.h"

#include "idinfo.h*

FILE #fopen(), #fp_in, #fp_out;

ohar iobufflbuffsizel; /# i/o buffer #/

char types /% control character type #/

siruct control contlree; /% control record #/

Jcefine error_1 ("no values follow control character...%c\n®, type)
#define error_2 {"no string follows control character...%c\n®, type)

#cefine poontl "Xd %d.%d\n", cortlrec.treenus, contlrec.relnum, contlrec.deltanum
main{ arge, argv )

int argey /% number of arguments #/
char %argvil; /% arpument pointers #/

l
.

int lineno; /% line number buffer #/

/% make sure that a module rame was submitted #/
if darge (2)
{

printf{ "umodule name missing\n® )}

exit (1)}

~

/% concatenate the module name with the directory
. name for TCS #/

/% open the input file #/
iF U ( fp_in = fopen( argvlily "r") ) = NILL )
{
printf( "cannot open %s\n®, argvii] )j
exit (1);
}
/+# Read the i¢ info #/
foets( idbuff, idbufsiz, fp_in }§
printf{ "%s\n", idbuff }3
/+ Read and Write the control record #/ '
freac( dcontlrec, sizeof( struct control), I, fp_in )}

print£{ ncontl)s

hange tables #/
/% read the tree, release, and ©
reactbie{ fp_in, &tretblsz greltblsz, treetble, rtbrodes,

tchgthsz, chotble )3
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/% print the tables #/
arintbl( tretblsz, reltblsz, treetble, rtbmodes, chgtbsz, chgtble );

/% print out the lines in the tos module #/

/% 1f the type is a control record, print out the control
chara;ter and the tree, release and delta numbers, If the
lire is a text record, just print out the text #/

. /% vead the control character &/
while ¢ ( type = getc(fp_in) ) !'= EQOF )
{

switch {type){
tase inscontl:
tase endcontl:
case celcontlt
if( fread(fcontlres, sizeof(struct controll,
1, fp_in) )

printf( "% %d %*d.%d\n", type,

cont lrec, treenum,

cont lrec, relnum,

contlrec.deltanue );
else

printf{ error_1 )
break;

case txtcontl:

/% print the control character #/
printf("ac*, type);

/% Read and print the line number #/
fread! tlineno, sizeof(lineno), 1, fp_inl;
orintf(* %4 °, linemno }§
if ( foets( iobuff, buffsize, fp_in) = NULL)

printf{ error_2 )

else
printf(" %s", iobuff)
break
default:
printf{*invalid control character...% ",
typel;
break;

}
}
folose(fp_indg

e
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#include (tire.h)
#ivclude {(stdio.h)
#include "defines.h®
#irpclyde "histstr.h®
#incluce "histdefs.h"

main( arge, argv )

irt arge;
char #argv(lj

’
TILE #fp, *#fooen();

struct comjnfo #ptr; /% used to traverse the comment table #/
struct cominfo #limit; /# pointer to the last comwent table entry #/
int numentry;

char comment (buffsizel;
char #ctine();

/% QOpen the history file #/

if ( (fo = fopen( arpv[1], "r")) == NULL )

{ orintf( ™orinthis' cannot open %s\n®, argviil);
exit (1)

/% read the comment table and history size #/
fread ( thstsizes, sizeof (struct hsizes), 1, fp );

/% Print out the sizes #/
arintf ("comment table size = ¥d\n", hstsizes.comtbsz);
prirt f("histary size = %d\n", hstsizes, histsz);
/% read the comsent table #/
#pead( comtable, sizeof(struct cominfo), hstsizes. comtbsz, fp )}

/* print cut each cowkent #/
numentry = hetsizes. comtbsz;
for ( otr = cortable, limit = comtable + numentry; ptr ( limit; ptre+ ) {
/% Print out the comment table entry ¥/
printf( "\nwhen..%s", ctime (3ntr=)when) )3
printf( "who..%s\t", ptr=)userid );
arintf( "block size = %d\t", otr-)blksize);
printf( "offset = Xd\t", ptr-)offset);
orintf( *next entry index = %d\n", otr-)nxtentry);
' /+ Read in the comment #/
fread! comment, sizeof (scomment), ptr-)blksize, fp )3
/% print it out #/
orintf ("%s\n", comment);
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/% Prird out the TCS module file

y The Command lime: printmod (module name)

Sinclude (stdio.h)

¥include "defines,h” /% constants definitions &/

#include "contlstr.h®  /# control
: record initi
finclude "tablestr. ht structure and definition #/

#incluce "tabledef.h"

#include"filecefs.h®

FILE #fopen(), #fp_in, #fp_out;

char iobufflhuffsizel; /# i/o buffer #/

char type; /% control character type #/

struct control contlrec; /% control record #/

fdefire error_1 ("no values follow control character...%c\n", type)

ﬁdg‘ine error_2 ("no string follows control character...%c\n", type)
main( arge, argv )

int argey /% number of arguments #/
char #arpvi{ly /% argument pointers #/

{

/% make sure that a module name was submitted #/

if (arge (2}
{

printf{ “module name missing\n® )j
exit (1)

/% osen the input file #/
if ( { £p_in = fopen( argv(1), *r®) ) = NLLL )
{
printf( "cannot open %s\n", argvill )
exit ()3

/% read the tree, release, ard change tables #/
readtble( fp_irn, 8tretblsz, treltblsz, treetble, ribmodes,
tchptbsz, chotble )3
/% print the tables #/
printbl( tretdlsz, reltblsz, treetble, rtbnodes, chgtbsz, chgtble )

/% print out the lines in the tcs module ¥/

/% 1f the type is a control record, orint out the control
character and the tree, release ard delta numbers. If the
lire is a text record, just print out the text #/

/% read the control character #/
while ( ( tyoe = getc(fo_in} ) 1= EOF )
{
switch (type){



May 11 09:02 1385 printwod.c Page 2

case inscontl:
case delcontl:
case endoontl:

if( fread(dcontirec, sizeof(struct control),
1, fp_in) )
orintf( *Xc %d %d.%d\n®, type,
contlrec. treenum,
cont lrec. relnum,
contlrec. deltanum }3
else
printf( error_{ );
break;
case txtcontl:
if ( foets( iobuff, buffsize, fp_in) == NULL)
printf( error 2 };
else
printf("%c %s*, type, iobuff);
break;
default:
arintf("orintmod: invalid control character...%c®,
type);
break;
}
}
fclose(fp_inlg
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/% show the hiphest delta in each re

lease f
"SHOW TREE® nd. or a tree requested by the

See 'show.doc' for documentation #/

#include “defines.h”
#include "tablestr.h’
#include *histstr.h”

#include "showextn,h® /% external table definitions &/

orirel( treeptr )

struct treentry #treeptr; /+ pointer to tree's entry in tree table #/

{
int release;
int ent;
int relindx;

/% Show the number of releases #/

printf( "Number of releases: ¥d\n®, treeptr-)numrels );
/+ If the tree is emoty, say so and return #/
if { 'treeptr=)numrels )

{
orintf{ "Tree is empty\n” )3
return (8);
}
/# Show the highest version in each release in the form
of r.d. Versions are printed three to a line &/
release = {;
relindx = treeptr-}firstrel;
ent = 8

while { release (= ireeptr-)numrels )
{
if (et =23)
{
orintF("\n");
ont = 03
}

orintf( “%d, %d\t", release, rthnoges{relindx], hipdelta )3
reiinox = rtbnodesirelindxl. nxtrnode;

release+t;

ont++;

orintf{"\n")}
return (€)3
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/% Brint the information that the u i
Ser recuested in the 'SHOW TREE'
comsand, See *show,doc’ for documentation #/ =

#include (stdio.h)
#include (time,h)
#incluce "cefines.h”
Zinclude “tablestr.h”
firclude “histstr,h®

finclude "showextn.h® /& external table definitions #/
#include "shotrdef.h”

artrinfo( treeptr, showind, fp, fo_hist )

/% input argumsents #/

struct treeniry #treentr; /% pointer to tree table entry #/
int showindll; /% options indicators #/

(=4

FILE %, #fp_hist; /% TCS module and history files #/

{

int relindr; /% irdex into the release table #/

int comingx; /% index into the comment table #/

struct change #chgotr, *chkopen(); /# change table pointers #/
char #ctime();

char pathnamelbuffsizel; /% path name string #/

/% First print the tree's name #/

/& If the - options was submitted, print the full path
name. Otherwise, just print the tree's nawe and
also display it's parent’s name and version number #/

if ( p_opt )
{

printf("\n");

/% get the path name string #/
gpthrame( treeptr, treetble, @, 8, pathname );
printf( "¥s\n", pathname };

}
2lse

prirtf ( "¥s\tparent: %s %d.%d\n", treeptr-)trename,

ttreetbleltreeptr-) ptblinkl, treeptr-}prntrel,
treeptr-) pratdlta );

13 1f the user wants to know about the tree's releases
call 'ortrel’ to print the info. #/

if ( r_opt )

ortrel ( treeptr )

/% 1f the user wants to know whether or not the tree
is reserved for charge, look for an entry for the
ipge in the change table. If an entry is found,
ther the tree is reserved ¥/

if (c_opt )
{

if ( ( chgptr = chkopen( treeptr, chotble, chotbsz ) ) )
s;intf('Reserved for change by %s on ‘5'{
chgptr—) userid, ctime( dchgptr=}time } };
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else
printf{ "NOT reserved for change\n® );

/% 1f the -d option was submitted, get the last revision
date. ¥/

if (d_opt)
{
relindx = treeptr-)lastrel;
if (relindx )= 0)
{
conindx = rtbnodes[relindx]. lasthis;
printf{ "Last revision date: %s*,
ctime{ tcomtablelcomindxl.when ) )3
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/% This is the first program executed i ;
. in the ‘put’ o . s
for rore info or what the program does #/ peration. See ’put.doc’

#include (stdio.h)
finclude (time.h)
$include "defines.h®
Sinclude “tablestr.h®
ginclude "contlstr.h”
#{rciude "tabledef.h"
£i+nlude "idinfo.h"*

#dafine errorl “'put’ camnot find a mew version of %s in the current directory\n", argv(il

wain( arge, aroy )

int arocs
char #argvil;
{
struct change #chgptr, #chkopen();
char #getlogin()
struct treentry #treeptr, sgetreptr(); /% tree pointers #/
int newrel; /% rew velease indicator #/
char iobufflbuffsizel; /% i/o buffer #/
int commtsz; /% number of characters in commsent #/
int lnutbers; /# line nusbers indicator #/
int lines; /% number of lines in old version #/
struct comtrol contlrec; /scontrol record with new version numbers #/
irt ronempty; /# "tree not empty" indicator #/
int welnum, deltanum; /¥ release and delta numbers #/

FILE #fp_mod, #fp_olc, #fp_temp, #fp_hist, #fp_htmp;

/% check that the required number of arguments have been
suhmitted #/
if (arge ( 2)
{ grintf("module or tree name argument missing\n®);
exit(1)3

}

/% check for the optional argunent #/
if (arge) 3)

{ /% check that a valid -r was submitted */
if ( stremplargvi3l, “* )y i=0)
{ printf('is...invalid ostion\n®, argvi3l);
exit (1)3
}
else
newrel = 13§
}
else
newrel = 83

/% check that the user actually has a new version
in the current divectory ¥/
if ¢ fomenlargvilly wpty == NULL )
{ printf(errorl);
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exit (1)

. /% open the input and output files #/
(1 -openall(argvl1), &fp_mod, &fp_old, &fp_temp, fp_hist, &fp_htmp) )

/% close all files #/
exit (1);

/% read the tables from the TCS file #/
readthle ( fp_wod, ttretblsz, treltblse, treetble, ribnodes, &chptbs:z
chotble); S
/% get the tree's pointer into the tree table #/
. /% 1f the tree name is not fourd in the table, print errors/
if ( !treestr = getrentr(argvi2l, treetble)) )
{ printf(*s...tree does not exist\n", argv(2));
closeall( f_mod, fp_old, fp_temp, fp_hist, fp_htmo );
exit (i);

/% Check that the tree is open for change. If it is also
get it's pointer into the chanpe table #/
if ( '( chgptr = chkopen( treeptr, chgtble, chgtbsz )) )

{ printf("%s is not open for change\n®, argv(2]);
closeall( fp_mod, fp_old, fp_temp, fp_hist, fp_htmp );
exit (1);

}

/% Check the user ID #/
:f ( stremn( chootr—)userid, getlogin() ) != @)
{ printf("Access denied; %s has %s open for change\n”,
chgptr-}userid, treeptr-)trename |
closeall( fp_mod, fp_old, fp_temp, fp_hist, fp_htwp );
exit (1);

/% Bet the comment from the user #/
/% Ygetcommt’ returns the comment size #/
commtsz = getcowmt ( iobuff, buffsize );

/+ set the new release field in the tree's table entry,
if the new release argument was submitted #/

if ( rewrel )
treeptr-)newrflag = newrel;

/% Set the nor—empty tree irdicator. 'nonempty’ uvill be
@ if the tree is empty, greater than @, otherwise #/

ronencty = treeptr-)numrels;

/% Update the tree and release tables with the new

version number #/
if ( '{ reltblsz = updthls( treeptr, rtbnodes, reltblsz )) )

( .
closeall( fp_mod, fp_old, fp_temn, fp_hist, fo_htmp );

exit (i)
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/% Update the history file with the new version's
. conments &/
if ( ‘updhist( fp_hist, choptr-) userid, cometsz, iobuff,
. treeptr, rtbnodes, fp_htwp ) )

closeall( fp_mod, fp_old, fp_temp, fp_hist, fp_htmp );
exit (1); .

/% The new release indicator is mo longer needed,
Turn it off #/
treeptrb)neurflag =&

/% Set up the temporary file. The body of this file
will have line numbered text #/

/% set up the control record #/
contlrec, treerun = treeptr-) trenun; /% tree number #/
contlrec.relnum = relrum = treeptr-) numrels; /% release number #/
/% delta number is the highest release's highest delta#/
contlrec.deltanum = deltanum = rtbnodes [treeptr-) lastrell. hipdelta;

/% save the version identification info #/
/% "putdelta" will use this for the 'success' message to
the user #/
sprintf( idbuff, “¥s %d.%d\n®, treeptr-)trename, relnum, deltanum );
fputs( ichufé, fp_temp );
/% Write the control record #/
furite( &contlrec, sizeof (struct control), 1, fp_temp )
/% Write the tree and release tables #/
wrirtble( &tretblsz, treltblsz, treetble, rtbmodes, fp_temp );

/% Write out the change table, deleting the tree's entry #/
wrichotb( fp_temp, chgtble, chgtbsz, chgptr );

/% Build the internal tree structure #/
/% 1f the tree is not empty, the tree's release and delta
and tree numbers are passed to 'bldintst'. Otherwise,
the parent's tree, release and delta numbers are passed #/
if (ronempty)
bldintst( treeptr, relnums, deltanum, rtbnodes, treetble,
intrestr, trestrtb );

else
bildintst( &treetbleltreeptr=)ptblinkl, treestr-)prntrel,

treeptr-) prntdlta, rtbnodes, treetble,
intrestr, trestrtb );

/# Get the old version and the line nupbered text #/
Inumbers = {; /% set the line numbered text indicator #/
if ( '( lines = getversn(lnumbers, intrestr, trestrtb, fp_mod,
fo_old, fp_temp)) )
{
printf( “%d lines retreived\n”, lines );
closeall( fp_wod, fp_old, fp_temp, fp_hist, fp_htmp );
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exit ({);
}

closeall( fp_wod, fp_old,
exit (8);

} /% end main #/

fp_temp, fp_hist, fp_htup )3



Sep 3¢ 15:36 1985 putdélta.c Page 1

/# Insert the deltas (output from 'diff!) i .
$include (stdio,h) into the TCS module file #/

#include "defines.h®
#include "tablestr.h®
#include "contlstr.h®
finclude “tabledef.h*
finclude "filedefs.h*
#include "idinfo.h*®

#define msgl "No difference was found between the old and new version....\n delta created\n®

main{ arge, argv )

int arge;

char #argvil;

{
FILE #fp_temp, #fp_diff, #fp_out;
int fromline, toline; /# line number range limits for a delta #/
struct control contlrec, #contlptr; /# control record and pointer #/
char #diffeof; /% end of diff file indicator #/
char #aopend(), *delete(), *change();
char dtype; /% type of delta: append, delete, or chanpe #/
char iobufflbuffsizel; /# i/o buffer &/
char ¢iffouffldifflnszly /# line from the diff file #/

/% Ogen all files &/

if ( ‘openf( argvlil, &fp_temp, tfp_diff, &fp_out) )
exit (1)

/% Read the identifying information for the new version #/

fgets ( idbuff, idbufsiz, fp_temp );

/¥ Read the control record containing the tree, release,
and delta numbers of the new version. The record is
in the temporary module file created by 'put’ #/

fread( fcontlrec, sizeof(struct control), i, fp_temp)§

/% Read all tables #/
readtble( fp_temp, Stretblsz, treltblsz, treetble, rtbnodes,
tchgtbsz, chotble)s

/& Write out all tables &/
writabls( fo_out, &tretblsz, treltblsz, treetble, rtbnodes,
tchotbsz, chotblels
/& Process the body of the file, installing deltas #/

/% Read the first line of the diff file #/
if ( (diffeof = fgets( diffbuff, difflnsz, fp_diff )) = NULL)
{ /# In this case, there are no differences in the
old and new version so reportthis and exit #/
printf( msgl )}
exit (2);

/+ Read the diff file, line by line, and install the
deltas in the rew file ¥/
while( diffeof != NULL )
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/% Ex.tr'act the line numbers affected and the
;hfference‘ type: append, delete, or change.
t:e c!:fzfl‘me being processed is sitting in
' _ the i i/0 buffer, at this point #/
difflt( diffbuff, fromline, $toline, tdtype );

switch (dtype)(
case ‘a': /% One or more lines are to be appended
‘ after 'fromline'. %/

diffeof = append( fromline, &contlrec, fp_diff,

fp_temp, fp_out, diffbuff, iobuff);
break;

case 'd': ’ /% One or more lines are to be deleted #/
diffeof = delete( fromline, toline, dcontlrec,

fp_diff, fp_temp, fp_out, diffbuff, iobuff);
break;

case 'c': /% One or more lines are changed #/
diffeof = change( fromline, toline, dcontlrec,
fp_diff, fp_temp, fp_out, diffbuff, iobuff);
break;
} /% end switch #/
} /% end while #/

/# Rl deltas have been installed; read the rest of the
temporary module file and write it out to the new file #/
rweof( fp_temp, fp_out, iobuff );

/% Report success by sending the user the tree name and
version number of the new version %/
orintf( "'put' created: %s*, idbuff );

/% Close all files and return the *normal’ completion
return code #/
closef( fp_diff, fp_temp, fp_out );
exit (@)
} /% erd putcdelta #/

oerf ( mocuie, fa_temp, fp_diff, fo_out )
/+ Doer all files used by Yputdelta® #/

/¥ingut arguments #/
char #module; /% module name ¥/
/% output arguments ¥/
FILE ##fp_temn, ##fp_diff, #*fp_out;
{
FILE #fopen();
/% Open the temporary file containing the lire nunbered

version ¥/
if ( (#fp_temp = fopen( tmpfile2, "r*)) = N.ULL ) .
{ Crintf( ™ putdelta’ cannot open ds\n® twpfile? );

return (@)
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»>

/# Qpen the file containing the 'diff' output #/
strcat{ diffile, wodule )j /# get the diff file path name #/
if ( (#fp ciff = fopen( diffile, "r* )) == NULL )

{ printf( "'putdelta’ camnot open %s\n®, diffile );
return {9);

}

/% Open the temporary file which will contain the rew
module with all deltas installed #/
streat{ tempfile, module ) /% Gat the file's full path name &/
if ( (#fo_out = fopen{ tempfile, "w" )) == NULL )
{ printf{ "'putdelta' cannot open %s\n", tempfile );
return (8);
}

return (1)}

closef{ fpl, fo2, fp3)

/% close all files used by outdelta #/
ILE #fpl, #fp2, #fpd;
{

feloselfpl)y

felosel fp2 )3

fclosel fp3 )
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/¢ Queue Manioulations #/

tinclude “oefines.h"
#include "contlstr.h®  /# control records and constants &/
tdefine queuesz 10! /# queue size %/

¥oefine freesz queuesz-1 /# number of free nodes in the queve #/

/% error messages #/
#define error_1 (“control queue empty: error in 'getversn’\n* )
toefine error_2 (“entry not found during oueue search\n tree = %d \tversion \
*d.%d\n", contlotr-)treenum, contlotr-)relnum, contlptr-)deltanum )

#oefine error_3 ("error in looking for a nom-null entry: a 'yes’
g : ta "no?
was not foundj\n* ) y yes' or ‘no' flag \

static
struct aueuenod
int treenum; /% treenumber from file #/

int reinum; /% release number #/
int deltanum; /# delta number #/
int flag; /% flag #/

struct cueuenod #nxtentry; /# pointer to the next node in the oueue #/
}

gueueiqueuesz]l, #freelist (oueueszl, #header; /# queue, freelist, queue headert/

static int too; /# index of the top of the free list #/

initfree() /% initialize the freelist #/

/+ Set freelistnl to the address of oueuelntl] #/

/# 8 (=n ( oueuesz #/

/% also set the freelist top pointer to @ #/

{
/% oueueotr is used to get the address of each element in the oueue &/
struct oueuencd *aueueptr;
int 13

/% 1nitialize the pointer to the free list &/ .

/% 1nitialize the freelist; place the adcress of oueuelnl into #/

/¢ freelistinl #/ .

for ( i = @, oueuentr = gueuetl; 1 (= freesz-1; queuedtr+t, i++ )
freelist[il = queueptr; . .

top = ©; /% initialize the freelist top pointer #/

} /% end 1nitfree #/

initouel) /% initialize the header node for the queue #

{

/% initially the oueue is empty with the header node

pointing to itself #/ .
header = oueuej /# the header node is
heager-) nxtentry = header;

the first elewent in Yqueue'* #/
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/% Thg flag field of the header node is set to 'no'.
This guarantees that 'takeline' is set to 'no’

at end of file and the last line i .
headelb)flag = noflag; ine is not taken twice#/

} /% end initque #/

struct queuenod
#getnode ()

{ /% get the address of the next available node from the free list #/

/% first check that there is a node available #/
/% if there is no available node then the queue is full #/

if ( top = freesz )
{
printf ("oueue full®)j
return(@}; /% indicate the error #/
}
/% return the next free node's address and adjust the top pointer &/
return (freelist{top+l);
} /% end getnode #/

retnode (node)
/% return a node to the free list #/
/% adjust the freelist too pointer #/

struct queuenod #nodej

{
freelist {~-ton] = node;
} /% end retnode #/

ewptycue ()
/% test for queue empty condition #/
/% fn enpty oueue is an error since this function is called by
functions which expect an entry to be found #/

if (header—)nxtentry = header )
{
printf( error_1 )3
return (true);
}
return (false);

entercue( contlotr, flag)
/% place an entry at the head of the queue ¥/ iy
struct control #contlptr; /% pointer to the cortrol reco

int flag; /+ flap field value #/

/% The function returns a 1, if the entry was successfully linked to the
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oueue, Otherwise, it retymns al ¥

struet queuenod #freenode; /+ peinter to the next free node #/

/% ’Xf a free nPde exists, pet its address, Otherwise,
. freenode' is set to @ ang return #/ ,
if { (freenode = getnode() ) )
{

/% Fill in the control information #/
freenode-) treenus = contlptr-)treenur:s /% tree number #/
freenode=) relnum = contlotr-)relnum; /# release number #/
freenode~) deltanun = contlptr-)deltanum; /adelia number #/
freenode-) flag = flag; /¢ flag field #/

/% Link the node to the head of the ¥
freenode-) nxtentry = header-)nxtentry; e
header-)nxtentry = freenode;

return (1);

else
return (@)

leavecue{ contlotr )
/% Remove the entry that matches the tree, release, and delta on
the control record #/
struct control #contlotr; /# pointer to the control record #/

struct agueuenod #queueptr; /# used to traverse the queue #/

/% Search the oueue seouentially, until the entry is fourd.
the search should always be succesful,#/
gueueptr = header; /# cueueptr always points to the last node
examined #/

while ( (queueotr-)nxtentry)-)treenus != contlptr-)treenum ||
tqueueptr-)nxtentry)-)relnum != contlptr-)relnun 1l
(queueptr-) nxtentry)-)deltanum '= contlptr-)deltanum )

{
queueotr = queueptr-)nxtentry; /# point to the next entry #/
/% 1f the search cycles back to the header node
then the entry wasn't found. This is a fatal
error...exit impediately #/
if ( queueptr = header )
{
orintf{error_2};
exit (1);
}
}

/% The entry was found; resove it. #/
retnode( queueptr-)nxtentry }; /# return the node
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to the free list #/

/% gelink the rode from the queue #/
queueotr-) nxtentry = (queuestr—) nxtentry) =) nxtentry;

}
headflan()
/% get the flag field of the entry at the head of the queue #/
{
return ( (header-)nxtentry)-) flag )
}
frdronul ()

/% Find the first nomnull entry in the gueue. The search should
aiways be successful. #/

/¢ the function returns the flag field of the first nomnull entry. If the
search winds back at the header node, the header's flag which is set to
Ymo' is returnmed ( this happems at end of file ) #/

struct queuenod #ptr; /% ‘ptr' traverses the queue #/

for( ptr = header—)nxtentry; ptr—)flag == nullflag;
ptr = ptr-)nxtentry )

return (ptr-)flag)y
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/% Read the tree and release tables f
/% This function does not ooen the fi
from its argument list #/

rom an external file #/
le but accepts a file pointer

#include (stdio.h)
#include "defines,h*®
#include "tablestr.h®

readtble( fp, tsize, rsize, treetble, reltable, esize, chgtble )

/% input argument #/

FILE #fp; /% file pointer #/

/% output arguments #/
int #size; /% size of tree table #/
int #rsize; /% size of release table #/
struct ‘reeantry #treetble; /% tree table #/
struct relnode #reltable; /% release table #/
int *csize; /% change table size #/

struct change #chgtble; /# change table #/

{

fread( tsize, sizeof(#tsize), 1, fp);

fread(rsize, sizeof(#rsize), 1, fp);

fread(treetble, sizeof (struct treentry), #size, fp);
fread( reltable, sizeof (struct relnode), #rsize, fp);
fread( csize, sizeof (#csize), 1, fp )3

fread( chgtble, sizeof(struct chanpe), #csize, fp );
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/% Read the tree and release tables from an external file #/

tinclude (stdio.h)
#include "definmes.h®
¢include "tablestr.h®

readtblst filenawe, tsize, rsize, treetble, reltable )

char #filename;

int #tsizey

int #rsize;

struct treeentry #reetble;
struct relnode #reltable;

{
FILE #fopen(), #fpy

if ¢ { fo = fopen{filename, *p?) ) = NILL )

{ printf( "cannot open %s °, filename )4
exit (1)}

}

spread{ tsize, sizeof(¥sizel, 1, fo);
fread (rsize, sizeof (¥rsize), i, fphs
fread{treetble, sizeof (struct treentry), #size, fp)y
fread( reltable, sizeof (struct relnodel, arsize, fp)y

fclose (fp)y
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/& Read the 'putdelta’ input file and write it out to the new tesporary

module until the end of the input file is hit #/

#include {(stdic.h)
#include "defines.h®
$include "contlstr.h®

rubody( fp_temp, fp_out, iobuff )

FILE #fp_temp, #fp_out;
char *iocbuff;

{

int lireno; /% line number of a text line in the input file #/
struct control contlrec; /% control record #/
char types /% control character type #/

while ( (type = getc(fp_temp)) != EOF )
{
/% write out the control character #/
putc( type, fp_out );

switch (type){
case inscontl:
case delcontl:
case enccontl:
/% The control character is an insert, delete,
or end control; read the control record #/

fread(dcont lrec, sizeof (struct control), 1, fp_tesp)s

/% Write out the control record #/
furitelbcontlrec, sizeof(struct control), 1, fp_out);
break;

case txtcontl:
/% A text line follows the control record #
/% vead ard write the text line #/
fgets (iobuff, buffsize, fp_temp )3
fputs( iobuff, fp_out);
break;
} /% end switch #/
} /% end while #/
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/% Read the ‘outdelta’ input file and wri
wodule until the end of the input fil

te it out to the new tem
e is hit ¥ rorery

#include (stdio.h)
4include “defines.h"
tirclude "contlstr.h®

rweof ( fp_temp, fp_out, iobuff )

FILE #fp_temp, #fp_out;

char *iobuff;

{
int lineno; /% lire number of a text line in the input file #/
struct control contlrec; /% control record #/
char type; /% control character type #/

while ( (type = getc(fp_temp)) '= EOF )

{

/% write out the control character #/
nutel type, fp_out )3

switch (type){
case inscontl:
case delcontl:
case endcontl:
/% The control character is an insert, delete,
or end control; read the control record #/

fread(tcontlrer, sizeof(struct comtrol), 1, fp_temp);

/% Write out the control record #/
fwrite(scontlrec, sizeof(struct control), 1, fp_out);
break;

case txtcontl:
/% A text line follows the comtrol record #/
/% Read and ignore the line number #/
fread( &linenc, sizeof(linenol, I, fp_temp )3
/% vead and write the text line #/
foets(iobuff, buffsize, fp_temn )3
fputs( iobuff, fp_out)}
break;
} /% end switch #/

} /% end while ¥/
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/+ Read records from the temporary line nusbered file and write out

records to the temporary new i ‘
deleted. ¥/ Y rew module file with text line numbers

#include (stdio.h)
%include "defines.h®
#include "contlstr.h"”

rafile( uo_to, writincl, fp_temp, fo_out, iobuff )

/% input arguments #/
int up_to; /# read and write up to this line number #/
int writincl; /# indicates whether or not line 'up_to'should be written out#/
FILE #fo_temp; /# Line nuwbered input file 8/
/% output arguments #/
FILE #fp_out; /# temporary new module output file #/
char #iobuffy /% i/o buffer for text lines #/

{
i.nt lineno; /% line number read from the innut file #/
int lastline; /# indicates that 'up_to' line has been processed#/
struct control contlrec; /% control record buffer #/

char contltyn; /# control record type buffet #/

lastline = @3
while ( lastlire != up_to)
{
/% read the control character #/
contltyp = getc(fp_temp);
/+ Process the lime following the control char #/
switch (contltypH
case inscontl:
case delcontl:
case endcontl:
/% @ control record follows. Read it in and
write it out #/
fread( dcontlrec, sizeof(struct control), i1, fp_texp);
wrtcontl( contltyp, dcontlrec, fp_out )3
break;

case txtcontl:
/+ @ text line follows the control characters/

/% Eirst read the line number +/

fread( &lineno, sizeof(linenol, 1, fo_temp )}

/% vead the line #/

foets iobuff, buffsize, fp_temp )

/& 1f we haven't reached the tup_to' lire yet,
write the line out. Or if we have and the
veritincl! indicator is set, write the line
out. Otherwise, just leave the line in the
i/o buffer and let the caller decide what
to do with it #/

if ( linenc { up_to I
(lineno = up_to & writincl) )

putc!t txtcontl, fp_out )3
fputs! iobuff, fp_out )}
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}
lastline = lineno;
break;
} /% end switch &/
} /% end while #/
} /% end rufile #/
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/% Read ‘he body of the history file and write it out to th
rew history file #/ @ temporary

#include (stdio.h)
#include "defines.h®
tinclude *histstr.h®

rehistf( comtable, numentry, fp_hist, fp_htmp )

/% input arpuments ¥/
struct cominfo comtable(l; /% comsent table #/
int numentry; /¥ number of comments to be written out #/
FILE #fp_hist; /# history file input pointer #/
/% output arguments #/
FILE #fp_htmp; /# temporary new history output file #/
{
struct cominfo #ptr; /% used to traverse the comwent table #/

struct cominfo #limit; /# pointer to the last comment table entry #/
char iobufflbuffsizel; /% i/o buffer #/

for ( ptr = comtable, limit = comtable + numentry; ptr { limit; ptret)

{
/% read a comment #/
fread( iobuff, sizeof(#iobuff), ptr-)blksize, fp_hist )}
/% Write out the coment #/
fwrite! iobuff, sizeof(¥icbuff), ptr-)blksize, fp_htwp );
}
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/% set the control flag #/

#include "defires.h”
#irclude “"tablestr.h®
ginclude "contlstr.h®

setflag( contlptr, intrestr, trestrib, type )

struct control *comtlptr; /% pointer to the control record #/
int intrestr{l; /% internal tree structure #/

struct refs trestrtb(l; /% cross reference table for the internal tree struct.#/
{

int apply; /% indicates whether or not delta should be applieds/

/% search the tree structure cross reference table for the
tree number. If the tree number is found, check the release

release and delta numbers.If the tree is not fourd, the
delta should not be applied #/

for ( § trestrtb-)trenue ) @ &k trestrib-)trenum != cont 1 ptr—) treenus;
trestrib++ )3

if { contlotr-)treenum = trestrtb-)trenum ) /% was the tree founds/
aoply = chked( contlptr, intrestr trestrtb )

else
aoply = false;

switeh (applyX
case true:
switch (type){
case inscontl: /% is this an insert? &/
return (yesflag); /#set the flag to apply the deltat/
case delcontl: /% is this a deletion? #/
return (noflag); /# set flag to *do not" apply delta#/
}
case false:
switeh (typeX
case inscontl:
return (noflag); /% set flag to "do not aoply® #/
case deleontl:
return (nullflag); /% et the flag to °null® %/

}

/% check to see if the release and delta should be included in
the version retreived +/

chkrd (cont1ptr, intrestr, tresotr)

struct control #contlotr; /% pointer to control record #/

int intrestr(l; /# internal tree structure #/

struct refs #tresptr; /# pointer to cross reference
the tree in ouestion +/

table entry for
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int i, apply;

if ( contlotr=)relnum (= trespir-) numrels )

(* the. release is to be included, Calculate the
index into the internal tree structure for this

tree and check to see if the delta should be
included, #/

1 = tresptr-)trestndx + contlptr-)relnum - 13
if ( contlptr-)deltanum (= intrestrli] )

. return (true); /% the delta should be applied #/

return (false); /# The delta should not be applied/

/% set the "take line” indicator #/
setklire( fiag )

/% input argument #/
int flap;

/% The function returns a value indicating whether the next line of next
should or should not be taken, #/

switch (flag){
case yesflag:
case noflag:
/% A 'yes' value in 'flag' indicates that the
line is to be taken, A 'mo' in 'flag' means
don't take the line, #/

return (flag);
case nullflag:
/+ Get the flag field of the first mom—null entry
entry in the queve. If the queue is empty or a
non-null entry could not be found, them something's
wrong and ' fndnonul! will be 8. */

return ( frdnonul () )
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/% Show information regarding a TCS module file #/
/% See "show.doc” for USABE documentation #/

#incluce (stdio.h)
#include “"defines.h”
#include "tablestr,h®
finclude *filedefs,h®
#include "histstr.h®
$include “tabledef.h”
#include "histcefs.h"

rain{ arge, argy )

int arpe;
char #argvi{l;
!

FILE #fp, #fp_hist, #fopen();
int rtcode; /# return code #/

/% open the TCS module file #/

strcal ( wodname, ergv(2) );

if ( (fp = fopen( modname, "r" )) == ML )

{
printf( " GHOW' canrot open %s\n", modname );
exit (1);

' /% Open the history file #/

strcat( histfile, argv(2] );

if { (fp_hist = fogen( histfile, "r*)) == NULL )

{
printf(*ISHOW' canrot open %s\n®, histfile);
exit (1);

/% Read the tree, release, and change tables
in the 7(8 file #/

readtble( fp, &tretblsz, &reltblsz, treetble, rtbnodes,
&chotbsz, chgtble )

/% Read the comment table from the history file #/
/% first read the table size #/
fread( 2hstsizes, sizeof (struct hsizes), 1, fp hist );
fread( comtable, sizeof(struct cominfo),
hstsizes,comtbsz, fp_hist );

/% Get the info that the user requested ¥/
if ( stromo( argvil), "tree" ) =8 )

{ -
/% The user wants tree information #/

rtcode = showtree( arge, argv, fp, fp_hist )3
exit (rtcode);
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if ( stromp( argvill, *child* ) =0 )

{
/% The user wants to know what trees are children
of the given node %/
rtcode = showchil( arge, argy, fp, fp_hist )3
exit ( rtcode )}
}

/% 1f we get uo to here, then there is no info something's
wrong. &/
printf( “'show' has no information on %s\n*, argv[2] )}
printf( "USASE: show (show function} (module name) [options)\n® )
exit (1)3
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/% show childrer trees of the given node #/
/% Gee “show,doc™ for USABE documentation #/

#include (time.h)
#include (stdio.h)
#include “defines.h*
#include “tablestr.h®
#include “histstr.h®
#irclude "showextn, h*

#cefire num_carg §

#define chy_msg "Xs\treserved for change by %s on %s\n®, tbleptr-)trename, \
chgptr-}userid, ctime( &choptr-)time ) ' ,

#define chg_msg2 “Xs\tNOT reserved for change\n®, tbleptr-)trename

#defire childoent *%d child trees\n®, cnt

#define parn_msg "%s %d.%d child trees:\n", treeotr-)trename, relnun, deltanum

char childoptl]l = *tivic® /% valid options for "show child“s/

showchil( arge, argv, fp, fp_hist )

/% input arguments #/

int arge:
char #argvil;
FILE #fp, #fp_hist;

/% The function returns a @ if no errors were encountered in getting

{

the reguested information. Errors are mostly user input errors in
the command line #/

int showind[num_cargl; /# optional argusents indicators #/

int i3

int ¢, ents

int relrum; /% release number #/

int celtarum; /# delta number #/

int treeindx; /# index of tree's entry in the tree table #/
extern int nxtarg; /% set by tcsopt() #/

extern char #optnarg; /# set by tcsopt() #/

struct change #chgptr, #chkopen(}; /# change tble pointers #/
struct relnode #rdptr; /# need this for call to fdtrdm() ¥/
struct treentry #treeptr; /% pointer to tree in tree _table %/
struct treentry #emptyotr; /# pointer to tree if the tree is empty #/
struct treentry #tbleptr; /# used to traverse the t'r-ee table #/
char #treename; /# pointer to tree name on comsand line *{

char #vername; /# pointer to version number on comsand line #/

char #ctime();

/% Initialize the optional argument indicators #/
for ( i = @; i ( num_carg; i++ )
showind(il = false;

/s get the optional arguments and set their indicators #/
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/% Dptions start at argv(3) &/

while ( (¢ = i
" ¢ = tesopt( arge - 3, argv+3, childopt ) ) = EgF )

switch ()¢
case 't';
showind(treeary) = true;
treename = optnarg;
break;

case 'v';
showind[versargl = true;
vername = optnarg;
break;

case 'c!:
showind{changargl = true;
break;

case '?:
return (1);

} /% end switch #/
} /% end while ¥/

/% get the release and delta nuwbers in integer form
and also the tree pointers, #/
if ( 'frdtrdnm( treename, vername, ribrodes, treetble,
showinc, trelnum, tdeltanum, Etreeptr,
temotyotr, trdptr ) )
return (1);

/% Search the tree table for all trees that are
children of this node. If the parent tree is
empty then just print a message and return. #/

if ( emptyptr )

{
printf(* show child': %s...no children; tree is empty\n*);

return (1);

/% Bet the node’s index into the tree table #/
treeindx = treeptr - treetble;

/# Print out the parent tree, release, and delta #/
printf( parn_msg )3

/% Keep a count of the children, in 'cnt' and print it

at the end #/

for { ont = @, tbieptr = treetble + tretblsz - 1;

tbleptr } treetble; tbleptr— )

{
if ( tbleptr-)ptblink == treeindx &
thleptr-) pratrel == relnun &
tbleptr—)prntdlta = deltanur )

/% Drint the child’s name #/
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ent++y /% count the child &/

if ( showind(changarg) )

{
if( (chgptr = chkopen( tblentr, chatble,
chgtbsz) ) )
arintf( chg_wsg )3
else
printf( chg_msge )3
}
else

printf( *%s\n", tbleptr-)trename )}
}

}
printf( childent )3
return (@)}
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/% Show information about one or more trees &/
/¥ See "show.doc™ for USASE documentation &/

&include (stdie.h)
¥include “defines.h”
#include “tablestr.h®
$irclude “histstr.h®

#include “showextn.h" /% external table definiti
#include “shotrdef.h" initions &/

sowtree( arge, argv, fo, fo_hist )

/% 1nput arguments &/
int arge:
char #argvlls
FILE -#fp, #fp_hist;

/% The function returns a @ if no errors were encountered in getting

the recuested information. Errors are mostly user input errors in
the command line #/

int snowind [sho_argnly /# optional arguments indicators #/
struct treentry #treeptr; /% pointer to tree in tree table #/
struct treentry #getreptr();

char #treename; /# pointer to tree name argument if -t submitted#/

/% Bet the optional arguwents, set the options indicators,
and reteive the tree name argument pointer #/
if (streeopt( aruc, argv, showind, &treename ))
return (1)}
if { t_opt)
{

/% Information about a specific tree is requested.
pet the tree pointer and print the requested info #/

if { !(treeptr = petreptritreename, treetble)) )

orintf(*%s...tree does not exist\n*, ireename);
return (1)}

}
else
{
srtrinfol treeotr, showind, fo, fo_hist )}
return (@)}
}
}
if (a_oot)
{

/% Go through the tree table and print the
recuested info for gach tree #/

/% The table is scanned backwards, SO ti'fat the
info for the *]atest created” trees 1S
printed first, #/

for{ treeptr = treetble + tretblsz =23 treeptr )= treetble;
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treeptr— )

pririnfo( treeptr, showind, fp, fo_hist );
return ()3

}
return ()
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/% Get the options for the 'SHOW TREE function. § i
Get . Set the
indicators and do some error checks on the options #/ eption

#include (stdio.h)
#include “defines.h"
#include "tablestr,h*
#include "shotrdef.h"

#define opt_err! "ootion error: incompatible options \
-a and -t submitted\n"

#define oot_err3 "option error: required option -a or =t missing\n®

char treeopts{l = "{:aprede®;
streeopt ( arge, argv, showind, treename )
/% input arguments ¥/
int arge;
char #argvil;
/% output argusents #/
int showind{l; /# optional argument indicators #/
char #{reenane; /% pointer to the tree name argument #/
/% the function returns a | if some error in the command line is
encountered. Otherwise, it returns a @. #/

int ¢}
int i3
extern int nxtarg; /% set by tcsopt() #/
extern char #opinarg; /% set by tcsopt() &/

/# Initialize the optional argument indicators #/
for (i =@; i (sho_argn; i+t)
showing{i] = false;

/% Get the opiions #/
/% Dotions for this function start at argv(3] #/
white ( ( c = tcsopt( arge - 3, argv+3, treeopts } ) != EOF )

{
switch (c){
case 'a':
if ( t_oat )
{
printf( opt_erri )}
return (1)}
}
else
a_opt = truej
break}
case 't':
if ( a_oot !
{

printf( opt_erri );
veturr (1)
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}
else
{
t_opt = true;

/% assume that the {ree name
foliows the ~t option. Get
its pointer #/

, #reename = optnarg;
break;

case 'e';
o opt = {rue;
c_opt = {rug;
r_opt = {rue;
d_opt = true;
break;

case 'p':
p_opt = true;
break;

case 'r!:
r_opt = trug;
break;

case 'c!:
c_opt = true;
breax;

case 'd':
d_opt = true;
breax;

case '?':

return {1);
} /% end switch #/

} /% end while #/

/# make sure that the -a or the -i was submitted #/
1f { la_opt 8% ‘t_opt )
{

orintf( opt_err3 );

return (1)3

return (@);
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/% Bet the next option letter in a TCS command lime #/

#include (stdio.n)

#define charmask 235 /% mask to make characters positive #/

#cefine opt_errl “option error...lnvali
L see alid o tion "% i .
argptrinxtcharl, argvinxtargi P %! in %s\n", \

#define opt_err2 "option error... opti iri
efi ot_ «co Option "%e! reguirin
submitted in %s\r", *optstr, arpvinxtarg) ? § an argument \

char *ootnarg = 0; /% pointer to an ogtion argument #/
/% irdex of next character to be examined within the next
argument to be examined #/
int nxtchar = &

/% Yargv! index of the next argument to be examined #/
int nxtarg = @

tesoat { arge, argv, optstr )

int arge; ) /% total number of arguments exawined #/
char #argvil; /% pointers to arguments #/
char *optstr; /# valic optioms string ¥/

{
char #argptr; /% pointer to the ootion string being examined #/

/% 1€ 'arge’ is @ to begin with, there are no options
to process. GSo just return EOF #/
if { larpe )
return (E07) 3

/% while there is another ogtion letter, retieve it #/
while ( nxtarg ( arge !
{
/% Bet the pointer to the mext arguament

string to be examined ¥/
argotr = argvinxtargl;

/% If 'nxtchar’ = @ then we're processing the
a new argument string, *
if ( nxtchar = 8 )

{
/% Check to see if the end of the ogtions is hit #/

/% 1€ the first character is not -,
then we're done */
if ( argotrinxtcharl '= -t
return {E0F);

nxtchar++} /% peint to the second character ¥/

/% 1f a '-' by itself was submitted,
then we're done ¥/
if ( arpptrinxtcharl == e )
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return { EOF );

/% 1f a V== wag submitted, this marks
. the end of the options #/
if ( argptrinktcharl == 121 )

{
/% Ignore the '—' but point to the
next argusent ¥/
nxtargHs
nxtchar = @;
return (E0F);
}

/% fn end of ootions condition has not
been hit yet; so process the option
letter, #/

return ( optbegn( argv, argptr, optstr ));

¥
else
{
/% The last pass through this function left off
in the middle of a 'no argument’ letter string.
S0, continue to look for 'mo argument letters.
If the end, of the previous string is hit, then
go onto the next option string #/
if ( argotrinxtcharl == '\@' )
{
nxtargtt;
nxtchar = &;
}
else
/% look for a valid option letter #/
/% Since we've in the midcle of a
‘no arguzent' letier string, 2 L
following the cptior found, is ar
error #/
return ( noargopt ( argy, argoiry optstr 1)
}

et

/¢ 1f we fall out of the whiie loop, then we've
hit the end of the optioms */
veturn ( EOF )3

R

ontbegn{ argv, argptr, optstr )

cha #arpvily
char #argatr; /% pointer to tne opil | !
char #optstr; /# pointer to the vaiid option strin

{

ption to be examined #/
g #

for { j #optstr i= '\@'; optstrt )

{ /% See if we have @ valid argument #/
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if ( argptrinktchar] == *optstr )
{

1% 1f a 'y g found in the input

string, then signal the error #/
if ( #optstr =1y

break;

/% The input option letter is valigs/

/% Point to the rext character in
the input string #/

nxtchar++;

/% See if the option letter should
have an argument following #/

if( #(optstr + 1) =1y )
{

/% Bn oation argunent follows; get its
pointer. The option letter and its
argusent can be separated by white
space or not., &/

if ( argptrinxtcharl = '\@' )
/% White space follows #/
optnarg = argvl+#nxtarg];
else
/% No white space follows #/
optnarg = argptr + 2;
/% Point to the next argument
to be processed #/
nxtarg++;
/% reset the character index for the
next argument to be processed #/
nxtchar = &;
}
return ( #optstr & charmask );
}

/% 1f we fall thru the 'for' loop, then a valid option was
not found, point to the mext character in the option
ingut string and return '?* #/

arintf( opt_errl )
nxichart+;
return ( '?' § charmask )}

noargoot ( argv, argotr, optstr )

char #argv[l; . .
char #argatr; /# pointer to the option tq .be exagmeci/i/
char ¥optstr; /# pointer to the valid option strinp
{

for ( ; #optstr '= '\@'; ootstr++ )

( /% See if we have a valid arguzent &/

if ( argotrirxtchar] == #optstr )
{
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/% 1f a ':' was found in the input
string, then sigvial the error #/
if  #optstr == 14! )
break;

/*# The input option letter is valid#/
/% Point to the next character in
the input string #/
nxtchar+;
/% See if the option letter should
have an argument following #/
if( #(optstr + 1) = "4 )

{
/# The input string should not have
any 'options requiring an argument #/
printf( opt_err2 )
return (7" & charwmask )
}

/% the option is OK; reutrn it #/
return ( #optstr & charmask )3
}

/# 1f we fall out of the 'for' loop , an invalid option
was fourd in the input string #/
printf{ opt_err! )3
nxtchars+s
return{ '?* & charmask )
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/+ Update the comment table arg the release table with the index of the
release's last comment entry #/

#include (time.h)
finclude “defines.h*
#include “tablestr.h”
#include “histstr.h"

ddefine error! "'ypdcomth' canmot undate the comment table...comment table full...\nlncrease 'numvers! in
upccomth( userid, blksize, treeptr, reltable, hstsizes, comtable )
/% inout argumtments &/

char #userid; /# user ID #/
int blksize; /¥ coment block size #/

struct treentry #treeptr; /% tree pointer #/
/% output arguments #/
struct relnode reitablell; /% release table #/
struct hsizes #nstsizes; /% coment table and history sizes #/
struct cominfo comtablel(l; /# comment table #/

/+ The function returns a | if the comsent table was successfully
updated. It returms a 8, otherwise #/

long time()s

int ctbsize; /% current comment table size #/

struct comirfo #newnode; /# poinier to new comment table entry #/
struct relnode #rdptr; /# pointer o tree's last release node #/
char ilobufflbuffsizel; /# i/o buffer #/

/% If there’s no room left in the comment table, return a
8. Otherwise, update the table #/
if { (cthsize = hstsizes~)comtbsz) == nuavers )
{
orintf( errort )
return (8);
}

newncde = comtabie + ctbsize; /# get the new node's pointer #/

/% Bet the pointer to the tree’s last release #/
rdotr = reltable + (treeptr-}lastrel);

/# Link the new node to the end of the comment tabie #/

if ( rdotr-)lasthis ( @ ) /# fre there any comments for this release? ¥/
4 /% The new node is the first comment tasble entry
for this release. Link it at the head of the list#/
raptr-) firsthis = ctbsize;
else
/# Link the node to the end of the release's
comment entries #/
comtable{rdptr-) lasthisl. nxtentry = ctbsize;
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/% Mark the end of the comments for this release #/
newnode-}nxtentry = @;

/% Store the inoex of the last comment entry for this
release #/
rdotr-) lasthis = ctbsize;

/% Put the comment information into the new node #/
time(¢newnode-twhen); /# Fill in the time ard date #/
newnode-)blksize = blksizej /# Fill in the comment block size #/

/% The first character of the comment is on character

beyond the present total history size. #/
newnode~Yoffeset = hstsizes-)histsz;

streoy( newnode-)userid, userid }; /% fill in the user id #/

hstsizes-)comthsz = +otbsize; /# store the new comrent table size#/
hstsizes-}histsz += blksize; /% store the new history size #/

return (1)
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/% Update the history file with the new comment #/
/% fn entry for the comment is placed at the end of the comment table and
the comment itself 1s placed at the end of the file #/

#include (stdio.h)
#1nclude (time.h)
#include “defines.h”
#include "tablestr.h”
tinclude “histstr.h”
#include "histoefs.h"

updhist ( fp_hist, userid, blksize, comment, treeptr, reltable, fp_htmp )

/% input arguments #/
FILE #fp_hist; /# history file #/
char #userid; /% user ID #/
int blksize; /% comment block size in characters #/
char fcomment; /# the commert itself #/
struct treentry #reeptr; /% tree's tree table entry pointer #/
struct relnode reltablell; /% release tablec #/
/% output arguments #/
FILE #fp_htmp; /# temporary new history file #/
{

int numc; /% nyunber of comments in the current file #/
/% Read the comment table avd history block size #/
fread( thstsizes, sizeof(struct hsizes), !, fp_hist );
/% Read the comment table #/
/% save the number of entries in the current table #/
rumc = fread( comtable, sizeof(struct cominfo),
hstsizes.comtbsz, fp_hist )}

/% lipdate the comment table #/
if ( ‘updcomtb( userid, blksize,treeptr, reitable, thstsizes, comtasle))
return (@)

/% Write out the new comment table and history sizes #/
fwrite( thstsizes, sizeof(struct hsizes), 1, fp_htmo );

/% Write out the new comment table #/
fwrite! comtable, sizeof(struct cominfo), hstsizes.comtbsz, fp_htmp );

/% Read the body of the history file and write it out #/
rwhistf( comtable, nuwc, fp hist, fp_htmp )§

/% YWrite out the new comment &/
fwrite( corment, sizeof (¥comment), blksize, fp_htmp b

return (1)
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/% Undate the tree and release tables with the new version numbers &/

#include "defines.h”
#include “tablestr.h”

#defire errorl (“'put’ cannot update the release table.\nIncrease 'maxrnode’ in ‘defines.h'.\n")

uodtbis( treeptr, rtbnodes, rsize )

struct treentry #treeptr; /% gointer to the tree's table entry #/
struct relnode rtbnodes(l; /% release tables #/
int rsizey /% release tables array size #/

/% The function returns the new release tables' size if the tabies were
successfully updated. Otherwise it returns 0. #/
{

/# If the tree is flagged to have a new release,
add 1 to the number of releases for the tree,
add a new release node to the tree's release table,
and set the delta in the release node to 1. #/

/% 1f the new release flag is not set, add { to the
highest delta in the highest release node for the tree #/

if ( treestr-)newrflag )

{
if ( newrelse( treeptr, rtbnodes, rsize) )
return (8);
else
rsize++; /# Count the new node. #/
}
else

/# increment the highest delta field
in the tree's last release node #/
(rtbnodes treentr-) lastrell, hipdelta) ++;

return (rsize);
} /% end undtbls #/

rewrelse( treeptr, rtbnodes, rsize)
/% ingut and output arguments #/

struct treentry #treeptr) /# tree table pointer #/
struct relnode rtbnodes(l; /% release tables #/
int rsize} /% release table size #/

¢
/% add a new release node ¥/

if ( rsize == maxrnode ) /% is there room in the release
tadle? #/
{ printf (errorl);
return (1)}
}

/% The next available node is at rtbnodes [reizel #/



Rpr 12 13:41 1985 updtbls.c Page 2

/% fill in the new release node info #/
ribnodesirsizel.hipdelta = 1; /% set the highest delta #/

/% indicate an empty history table for the release #/
rtbnodesirsizel. firsthis = -1

rtbnodesirsizel. lasthis = -{;
ribnodesrsizel.nxtrnode = @5 /# mark the end of the list #/

/% Link the node to the release table #/
if (treeptr=)numrels) /# is this a norempty tree? #/
rtbnodes[treentr-) lastrell. nktrnode = rsize;
else
treeptr-)firstrel = rsize;

/% set the pointer to the tree's last release node #/
treeotr-}lastrel = rsize}

treeptr-)numrels++; /# increment the number of releases #/
return (8);
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/% Update the tree table. Enter a new tree in the table #/

#include "defines.h®
#include “tablestr.h”

#define error_1 *'updtrtbl’....Tree table full....\nIncrease 'maxtrees’ in 'defines.h'®
updirtbl( newiree, parmptr, prelse, pdelta, tsize, treetble )

/% input arguments #/
char #newiree; /# new tree name #/
struct treentry #parnptr; /% parent tree point into the tree table #/
int prelse; /% parent's release number ¥/
int odelta; /% parent's delta number #/
int tsizej /% tree table size #/
/% output arguwents #/
struct treentry treetblell; /% tree table #/

/% The function returns the new tree table size if the entry was successfully
entered, Otherwise, it returns a @, #/

struct treentry #treeotr; /¥ new treeptr #/

/% Yake sure that there's room in the tree table #/
if { tsize = maxtrees )
{ orintf{ error_1 )

return (@)}
}

/% point to the end of the tree table #/
treeptr = treetble + tsize - 1}

/% Fill in the new tree's entry #/

stropy( treeptr—)trenawe, newtree); /¥ fill in the tree name */
treeptr-)trenum = tsize; /# fill in the tree number #/

/% figure out the parent’s incex and fill it in #/
treeptr—) ptblink = parmotr - treetble;
treeptr-) pratrel = prelsej /# fill in the parent release #/
treeptr-) pratdita = pdelta; /# fill in the parent delta +/

/+ indicate and empty tree by rext group of seftings#/
treeptr-)numrels = 8; /# number of releases */
treeotr—) firstrel = -1j /# indicate an empty release table +/
treeptr-) lastrel = -1;

/% Set the new release flag to force the first

‘put’ operation to create version 1.1 #/

treeptr-irenrflag = 1}

/% Mark the end of tne tree table #/
tsize++; /% ircrement the tree table size #/
strepy ( treetbleltsizel. trename, "* )}

return (tsize)}
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#include "ends.c®
cooy (new_str, string)

/% copy a character string (whose pointer is “string®) into #/
/% another string (whose pointer is new_string) #/

char #new_str, #string;

{
while (#new_str++ = #strings+);
}
strlen(string) /& get the length of a character string #/

char #string;

{
int size} /% character counter %/

for { size = @; #string++ § size++ )
return (size)
erd
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/% verify that the version given by the release and delta (relnum, deltanu) #/

/% exist in the tree, civen by treenusm. VERIFYRD returms the pointer to the #/
/% release if the version exists, @ otherwise &/

#include "defines.h"
#include “tablestr.h®

struct relnode
#verifyrd(treeptr, treetble, rtbnodes, relnum, deltanu)

struct treentry #treeptr; /% tree pointer ¥/
struct treentry treetble(l; /# tree table #/
struct relnode rtbriodes{l; /# release table nodes #/

int relnum; /% release number submitted &/
int deltarm; /% delta numbers submitied #/
{

int relindx; /# traverses the list of release nodes #/

/% if the release number is equal to @ or greater than the tree's #/
/% highest release or the delta numder =8, then immediately return 0%/

if ( reinum (= @ |1 relnum ) treeptr—)numrels 11 deitane (= @)
return (8);

/% the release number is validj check the delta #/
/% First, pet the index into the release table for the release #/

relindx = getrindx( treeptr, rtbnodes, relnum );

/% if the delta number submitted is greater then both the #/
/% highest propagating delta, then the delta does not exist #/

if ( deltanm ) rtbnodesrelindxl.hipdelta )
return (0);

/% the version exists; return the pointer into the release list #/
returr ( &rtbrodes{relindx] }j

} /% erd verifyrd &/
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/% The version name argument was submitted. Perform error checks #/
/% and conversions to integer #/

#include "defines.h" /% constants #/
#incluce "tablestr.h® /# table structures #/

struct relnode
tversubm{ treeotr, vername, treetble, rtbnodes, reinum, deltanum )

/% input arguments #/
struct treentry #reeptr; /% tree pointer &/
char verramel[l; /% version name #/
struct treentry treetblell; /% tree table #/
struct relnode rtbnodes(l; /% release table #/
/% outout arguments #/
int #relnum; /% release number #/
int #deltanum; /% delta number #/

/% function value returned #/
/% Yversubm' returns the pointer to the release's node in the release table #/
/% if the version exists. Otherwise it returrs a 0.#/

{
char #redlmotr; /# pointer to the release delimiter in 'vername® #/
char #frdendch(); /% returns a pointer to a delimiter character #/
struct reinode #rdptr; /# temporary release pointer #/
struct reincde #verifyrd(); /% release node pointer #/
int relindx; /% index into the release table #/

/¢ See if the user submitted the -v 'r' option where r is the
release number only. If so, then convert the release siring
to integer ard get its highest deita number. #/

if { redlmptr = fndendch{ vername, *\@' } )
{
#relnum = convatob{ vername, redlmptr );
/% Verify that the release exists #/
if ( #relnum ) treeptr—)numrels )
{
orintf{ “%d: no such release in tree %s\n*,
#relnum, treeotr—)}irename);
return (8);

/% The release number is vaiid. Get its
index into the release table. #/
relindx = getrindx( treeptr, ribmodes, #relnum )
/% Bet its highest delta #/
sdeltanum = rtbnodesirelindxl.hipdelta;
return (&rtbrodesirelindxl);
}
/% ‘fndendch’ found a non—numeric embedded in the version
nawe. It might be the release delimiter, *." with &
delta following. #/

/% convert the version name to integer release and #/
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/% delta numbers. 'INTRD' returns false if the #/
/% name is invalid. #/

if ( !(intrd (vername, relnum, deltanum) ) )

}

printf( ® Invalid release.delta number\n * )3
return (@)

/% YWERIFYRD' returns the pointer to the &/
/% version, if the version exists. &/

if ( U( rdptr = verifyrd ( treeptr, treetble,
rtbrodes, #relnus, #deltanum ) ) )

{ printf ( *%s  No such release.delta\n”,
vername )}
return (8);
} /% end if #/

return (rdptr);
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/% Write out the change table, deleting the open versior's entry #/

#inciude (stdio.h)
#include “defines,h”
#include "tablestr.h®

wrtchotb( fp_temp, chotble, chotbsz, chgptr )

FILE #fp_temp; /# temporary new module file to which the table is written #/
struct change chetblell; /% charpe table %/

int chgtbsz /% change table size #/
struct change #chgntr; /# pointer to entry to be deleted #/

{
int numentry; /% number of entries to be written out #/
struct change #ptry /% traverses the change table #/
/% delete the change table entry #/
for ( otr = chgptr + 15 ptr ( chgtble + numentry; ptr++, choptrss )

{
chgptr-)time = ptr-)time;
chgptr=}trenur = ptr-}trenux;
strepy( chgptr-)userid, ptr-)userid )
}

/% Decrement the change table size and write it out #/
chetbsz—3
fwrite( &chgtbsz, sizeof(chgtbsz), 1, fp_temp);

/% Write out the chanpe table #/
fwrite( chotble, sizeof( struct change ), chotbsz, fp_temp )3
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/% Write out a control character ard a control record #/

#include (stdio.h)
#include "contlstr.h”

wricontl( contlchr, contlptr, fp_out )

/% input arguments #/
char contichr; /# control character #/

struct control #contlptr; /% pointer to the control record &/
/% output arguments #/

FILE #fp_out; /# output file #/

{

putc( contlchr, fp_out);

fwritelcontlptr, sizeof(struct control), 1, fp_out);

\

}



APPENDIX F

TCS COMMAND SCRIPTS

When the TCS user issues a TCS command, he/she
is actually executing a shell script whose name is
of the form: <(command>.com. An alias for each
command is set up to invoke the the caommand’s
script. For example, in the command line: '"get
sample.l," "get" is an alias for

Shome/exec/get.comn.

This appendix contains two sets of command
files. The first set is intended for the TCS user.
Copies of the user versions reside on the
directory, $home/exec/tcs_com. The second set is
intended for a programmer’'s useé in testing and
debugging TCS. Copies of these reside on the

directory, dhome/exec/testcom.



TCS COMMAND scr IPTS

$ tcseue

§ owd

/al’el rresN74 e ec
§ cd test_com

¢ owd

/al/s1/rcsV074, enec/test com

. -

€ 1s x.com

cancalc.com sreatree.zcn orintems.com
sreatmoc.com oet.com orifntnie, zomrm
$

$

¢ tcseoie

¢ owd

/ali/sl/-cs0074 e ec

F cd rtce_com

¢ pwc

/a:/sl/r:30074neuec/tcs_:om

$

$ ls ¥.com

cancelic,com Crzatree.com orinthis.com
creatmod.com oet.com orintmod.com
s .

= 2is0 rzguirz=d, I+

modname=%1
startec="cwd’
toocir-=/tmo, tzz. 8

: 7 Mare sure that tr= TCS file er1:z

..... ' zanzelz modrame t-ee rame
1e tre TCS moovie rame ancd

z.pmitred for trie tres

Erinimoc.zsm  znow.c-or
put.cor Zencsl, tar
out.com ‘cencel , com

show.com

Cencei <« zrange TEseérvat:i:on “or ~ versiom :m a TCS fiia

ine

if I ! - $modname.t -0 ' —f $modmame.t p]
then
ezhno "Tannot find TCS f:1e: smodname"
= 1t
f1

midrr Etmpd:yr
midi- $tmpdir. temp

CR Fmodham2.t Etmodiv
CRp Emodname.t camzs=l:z_szave /$moorame.t
cd s$tmodir

ar : $modname.t t.Emodname

if $HOME/e:ec/canceic.main $X

then
cp temp/$modname t.S$modname
ar r s$modname.t t.$modname
cp $modname.t $started

f1

rm -rf $tmpdir
rm -rf s$tmpdir/temp
cd $started




TCS COMMAND SCRIPTS

—rsstmod.com

'/bin/sh

"Crzat=s & mzouls .

TUSAGZ: SrEaTTod Moz ETms

) where modname .s thne rnew TCS module rame and 1= reauired

° CREATMCLD s=sumes trhet « f:le called mocr:
' on the Current werting zZ:irectory. Triz 1¢

(R 10 T e we e ee s weomh owe we e e ee

JabY verslgr suhmitTec
T bv the .ser and MUST contsin at least one lire “or the =.z-21 to
T ofunctior correctlhv.
* Mabke sure that the TCS fi1le does not already =::st °
oc=%1
§ 0 24 -1« ¢ ]
men
echo "Module rmzr=2 mi=zs1ng”
ei1t 1
f1
1f [ -r $mod.% -0 -7 $mcd.t 3
then
ecro "TCS f:le. =wzd. already ex:sts"
f1
- Malte sure that there 1s an original version on the current directory
1f L' -r $mod —o ' -F¥ Emod 1
then
echo "File. $mocd. 1s not on tne current woriing direczorw "
eix1t 1
f1
1f SHOME/exec/creatmod.main $¥
then
HE Archive the new module and the historv file °
ar cr $mod.* t.3mod h.$mod
f1
HE remove any files that might have been created

rm —f t.$mod
rm —-f h.%$mod




TCS COMMAND SCRIPTS

H
' Create a tree :1n a TCS modJule

M

€ ram

[
4]
L0
3
n
]
't

LSAGZ: c-estr22  1mosra o .
= c f_ =22 TAIhame -AarerT Tr “er=ilor moumbhoer

rame

e

All arguments are reouired. -
modrame 1s the TCS module name °

ca~ent Lrse name thE& rew tr2e’s gcarert traa
carsrt var-si1o0n 1= trne carent's reisszze.deites ve-s10n
f2w tre=2 ~ane 1= tre= to be creactss

madname=$1

started="pwd"

s Mate sure tnat the TCE mooule einis+s °

1+ I ' =r @moccrams.t ~-c =+ FTZomEme.t ]

then

eche "Cannct find
exit 1

C3S f1le: $modname"

fa

tmodir="tmo t=-=z.3%%
mbdir $tmodair
mbkdir $tmodir.tzmp

cp $modname.t $tmpdar

: ‘Do 211 wort 1n tre temporary directory’
cd $tmodir
ar »x $modname.t t.$modname

if $HOME/exec/creatree.main $x

tnen

cp temp/¢modname t.%®modname

ar r smodname.t t.$modname

cp $modname.t S$started/$modname.t
fi

rm -rt $tmpdir
cd $started

numb a2



TCS COMMAND SCRIPTS

oet.com

‘/bin/ssh

modnam==$1
1+ [ 7 -r Emoarsms.* -C ' -- FmcomEmE.c 3
then
ecric "Cannot find t=s fi1le: $modnames"”
enxtt !
£

tmodir="tmp./tcs. %

mkdir $tmpdir

mbdir $tmpdir/temp
mkdir stmodir/dié+

=c Fmodram=s.t stmodair

: seve the current worling direczrtory name’

started="pwd"

: ° Dp all wort in the temoararv directory °
cd ¢€tmodar

ar : Emodname.t t.Emodrame n.$wodrams

: ‘get tne reouested rersion’
1f $HOME enecsget.main €%

then
s I1f the change table has been updated, tnen archive the module file °
if [ -r temp/tmpfileZ -o -f temp./tmefilel 1
then
cp t=zmp tmprilel t.$modname:
ar r $modname.t t.$modname:
cp Zmodname.t $started/$modname.t
fi
: ° deliver the file to the user °
cp temc/$mcorame $started/t.$modname
f1
: " Cleanup

rm -rf $tmpdir
cd $started




TCS COMMAND SCRIPTS

Oristnis.zom
‘so1nsn
Frint tne TCS mooule +:12 (1n a readable form.

Tne outout trom th:s commanc 1s ieft 1n & fi1ie
mooule name .s on tns SATT2nt wWori1ng di-sctors

~module name 1s ~eguired.’

worllino directors.”

started="owd"
modnsme=El
14 [ &% -0t 1 3

“nen
pathname=%7, 2modname. &
else
pathnams=imcc~zne.t
T
s ° Chechl that the TCS <:le eri1sts
1¥f [ ' -r %oathname -o ' -4 %oathname 1
then
echo "Canrnot finc TCS file: %$oathname"
exit 1
fi

tmodir=/tmp/printhis. %%

mkdir $tmpdir

cp s$pathname $tmodir/$mocdname.t
cd $tmod:ir

ar » $modname.t h.$modrnams

$HOME/ex::ec./printhis.main n.%$modname $started. gmodnams.s

rm ~-rf $tmpdir
cd sstarted
more $modname.s

‘ootional directorv rame. 1s submitted 1f the TCS
f:l2 12 no%t on tne current WOy 1nQ direz=ogrv

) 1¢ ootional direztorv r:me :s omi-ted. Ehxs command will

lool for & file cslled " module rams .- on tre surrent

" USAGE: orinthis module name ootional directorsv neme

module”



TCS COMMAND SCRIPTS

printmod.com

t/bin/sh
»

Frint the TCS module file (in a readable form. of course)”’

<module name> is required.’

If (optional directory name> is omitted,

v e e W e wow

working directory.’

started="pwd"®
modname=%1

i

FC s# —gt 11

then
pathname=$2/¢$modname. t
else
pathname=¢modname. t
fi
: Check that the TCS file euists ’
if € ' -r spathname -o ! —f $pathname 1]
then
echo "Cannot find TCS file: ¢$pathname"”
exit 1
fi

tmpdir=/tmp/printmod.%$
mkdir $tmpdir
cp spathname $tmpdir/$modname.t

c

d $tmpdir

ar x $modname.t t.tmodname
$HOME/exec/printmod.main t.$modname > $started/$modname.p
rm —-rf $tmpdir
cd $started

more $modname.p

The output from this command is left 1n a file called:’
{module name>.p on the current working directory’

USAGE: printmod <module name> <optional directory name:’

{optional directory name> is submitted if the TCS module’
file 15 not on the current working directory -~

this command will

look for a file called "-module name>.t on the current ’




TCS COMMAND SCRIPTS

put.caom

1/BinS sh

© Fut a new varsior into th=2 TCS module fils °

modname=32
if L ! -r ¢mnodname.t -5 ! -f $modramz.t 3
tren
echo “Canno* find tes file: ¢modname"
enit 1
fi

tmpdir=/tnp/tcs.%3

mkdir Stmpdir

midir stmpdir/temp

mhdir Stopdir/diff

cp Tmodnamne Stmpdir

cp S$modnam=2.%t Stmpdir

: " save th2 current working directory name’

started="pwd"*

: *” Do all work in the temporary directory °’

cd stmpdir

ar x $modram2.t t.3modname h.$modname

if SHOME/enec/put.main $x

then

: *” Figur2a out the differences between the old and new versions ’
if diff temp/smodname S$Smodname > diff/$modname

then
/bin/echo "New version is identical to old version"
/bin/echo "Delta was not created”
else
if SHOME/exec/putdelta.main $modname
then
cp histmp h.$tmodname
cp temp/$tmodname t.S$modname
ar r smodname.t t.$modname h.$modname:
cp $modname.t S$started/smodname.t
fi
fi
fi
: ” Cilzanup ’

t ’ G2t t:=ck to the uszer’s directory
ro —rf stimpdir ’
cd tstart=d



TCS COMMAND SCRIPTS

show.com

: !'/bin/sh

mocnane=%$2

if £ ! —-r tmodname.t -o ! -f Smodname.t 1

then
echo "Cannot find tes file: $modname-
exit 1

fi

tmpdir=/tmp/tcs. 3%

midir ttmpdir

cp Tmodname.t S$tmpdir

: ’ save the current working directory name’
started="pwd"*

: * Do all! work in the temporary directory °*
cd stapdir

ar i ¢tmodname.t t.$®modname h.$modname

$HOME . e:ec/show.main $x

: ? Clzanup ’

rm —rf Stapdir

cd $startad




TCS COMMAND SCRIPTS

scanzal.ssin

/bin/sh
> Csncezl a change reservation for a version in a TCS file *

T USAGE: cancelc <modname> “<tree name)> ’

<‘mcdnama’ 1s the TCS module name and is required ’

“tree name> is also required. If the tree is the main tree., ’
’ ther. “0" is submitted for the tree name °* )

modname=%1
started="pwd"*
tmpdir=/tmp/tcs.®%
: 7 Male sure that the TCS file enists *
if L ' -r smodname.t -o ! -f $modname.t J
then
eachwo "Cannot find TCS file: $modname"
exit 1
i
mbdir ¢tmpdir
mikdir $tmpdir/temp

cp $mucdnan2.t fttmpdir
cd stmpdir

ar : 2nodnane.t t.%$modname

i{ ZHOME/e:ec/:cancel.main X

then
cp temp/$modname t.tmodname
ar r $modname.t t.tmodname
cp $modname.t S$started

fi

rm -r{ $tmgoir
cd $started




1L5 COMMAND SCRIPTS -- FOR TESTING AND DEBUGGING

cCanze.z.com

Jeini=m
Carcel a cnange rez

rvatior for s version 1~ z —~= file

: 7 USAGE: carcelc modname tres rame
HE modrame 15 tre TIZ mooui= Same -md os= Te3Lir =z
. tres nas 12 =132 mzzo:i-=x. I 2re Zree 1z - -2 T IO trzeE,
H then "C" suomirtrted for tre tres mame
mooname=$1
sta~t=c¢="pwd" -
tmpcir-=,tmp tz=.rc=
: 7 Mate sure that the TCS file enists °
if I ! -r s$modname.t -c¢ ' -¢f smodname.t 1
then
echo "Zamr2t fird TCS file: $modnama"
-1t 1
f1
HE remove an. Ltsmporary olra3ctories that mi3ht == Fang:pg around
rm =-r< 3tmodic

rm ~rf $tmpdir ‘tesc
mldir Etmooir
mhdir $tmodir. tame

cp $modname.t $tmpdir
cp $modname,t cancelc_save/smodname.t
cd $tmpdir

ar x $modname,t t.imocname

if $HOME/enxec/cancelc.main $x

then
cp temp/%modname t.$¢mograme
ar r smoagrama.t t.$modrname
cp $modname.t $started

fi

cd s$started

F-11



TCS COMMAND SCRIPTS -- FOR TESTING AND DEBUGGING

Crestmoc.zom

.Gl 3R
‘Create a sodule”

USABE: zrssztmez anic-:zas

* wnere moaname 1= tr2 new TIZ radule rate arms
* CREATMOL assumes “hat a +1le csllad modnama e 135ts
er tne currant wOrh1ng d.v2ohamy ., Tris i3 origirmal
0. tre us=2r anc MUST contain a%t laast one l;ﬁE‘fD“ at
function correctl.,

i ' Make sure that the TC3 file does mot alreacdy eii1st
moc=¢€1
1f I H —-1% @ T
ther
echo "Mogule r2m2 missing"
a1t 1
£i
if { -r =mod.t -2 =7 sSn3d.t ?
thar
echo “TCE #:1lz2. smod. eiready eni13ts”
f1
HE Make sure that trere 1s an original version on the —urrent directory'
1f T ' -r $mo¢ -0 ' - $mod )
ther
echo “File. $mcd. 1s not on the current working directorv "
exit 1
fi
1f $HOME/exec/creatmod.main $X
then
H Archive the new module and the history file °
ar cr $moc.t t.%mod n.%mod
f1
s remove any files that might have been created

rm —-f t.$mod
rm —-f h.3$mod

- — o o S~ " o T " T S~ T T " " T T T e T e T T e e e e e S e e S

F-12



TC3 COMMAND SCRIPTS -- FOR TESTING AND DEBUGGING

crestr2e.com

'‘B1n ‘sh
Create & tree 1n a TZZ module

= tr2e modrims cErent Tree name CAFENT v2rz10n number
Ngw tres rzmg )

* All arguments are requirad. -

mogr.ame 13 the TCT5 module rame

‘Farent tres fmaTte 15 the ~ew trea’= garer+t «
parent verszioar n.mber 1 Ire paremt’s relex
new tree name 13 the “ree to be =roazes

sarsion NLnca-

modname=$1

started="‘pwd"

: 7 Male sure trat the TIZ module e 1sts °
17 I ' =~ FmOc-amne.T -o =7 Emodrame.t ]
then

eche "Zannot finc TCS file: S.nodname"
exit o

-

° FOR TESTING. zeve “~= TCS modui= °
o $moaname.t cr_treczs.=
° Male temoerzry dirsctoriss +or 1ntermeciary f1les
tmpdir=/tmp. tcs. 1%
tmpdir=/tmp/tcs.rcs
rm -rf $tmodir
mikdir S$tmodir
mhdir Stmpdir/temp

e e i e 4

cp $modname.t $tmpdir

: "Do all work 1n the temporary direztory’
cd stmpdir
ar i $modname.t t.s$modname

if $SHOME/eiec/creatree.main %X

then

cp temp/$modname t.3$modname

ar r s$modname.t t.s$moaname

cp $modname.t tstarted/smodraeme.t
fi

: 7 Get back to the user s directory

cd sstarted
: ‘remove not done for testing’
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TCS COMMAND SCRIPTS -- FOR TESTING AND DEBUGGING

Qet.cam

: !'/bin-sn

mognams=¢.

1f I ' ~r $moamamz. - - ' =4 #mgcrams.z 2
ther
echo "Zanmst f:ind ==~z file: Emccnama!
e:1+ 1
f1
PoUS@ hnown tenn directo-. tor tzstirg
P oLmMOCLirs. tmp ‘tos. €% )

tmpdir=/tmp. tcs.res

: " remove any temporary versions that mioht be nanging around °
rm ~-rf S$tmpdir )

midir Etmpdir-

midir $tmocir ‘tsmp

mbdir Stimpdir a4+

e $mogremz.t Stmodir

: " For teszing. w2 tne old vers:ion
€ Emagrams.t

CE Imooname. t
worii1ng director. rzme®

: save the
started="pwd’
: " Do all wort 1n tne temporary directory -

cd $tmpdir

ar i s$modname.t t.E¥modr.ame h.$modname

: " Delete any temporary versions that might be hanging around
: "get the requested version®

1f¥ $HOME/e:ec/get.main $x

then
: T 1f the change table has been updated, then archive the module file *
if C -r temp/tmpfileZ ~oc ~f temp/tmpfilel I
then
cp temp/tmpfilel t.¢tmodrame;
ar r smodname.t t.smodname:
cp $modname.t sstarted/smodname.t
fi
: * deliver the file to the user °
cp temp/imodname S$started/t.$mocname
f1

: " Cleanup
: ’ Get back to the user’s directory

cd sstarted
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TC3 COMMAND SCRIPTS -- FOR TESTING AND DEBUGGING

=m0 line rn.nperec varsio- It wne
° bv the lzs% "out" ooerat:on. .

This command 13 veaed fo~ deouadling and assumes that the tes*ing versior'
Of puUt.Cof w22 r -, LAUE 23010Q wre Lune oamberss file 1nm ¥
directorv.

The output 1s zaved 1n « *:le called moorame.- on the
current worting directory

oubLea ="

* USAGE: printemo - module name optional directorv name

module Nzme 1S reguired.’

op%ioral €Ciractory S.ms 18 submitzed 14 the "cutsave” cireztory
1§ NO% & suvoaoirectory of trie current wa-hing directory. °

N If optionai directors rame 1= arnittec. thiz zommang wilill

loct for ¢ ~“:le =ellsc "putsave’/ module name .." on the current
working gi<sztory.’

mognamne=¢1
1# [ s# -0t 1 1]
then
pathname=¢_/putsave /¢modname.l
else
pathname=purtsaves $madname.l
f1
 C Chect that the TCS file exists
1§ [ ' -r spathname -o ' —-f $pathname ]
then
echo "Carnct find TCSE file: $pathname”
exit 1
f1
$HOME /e:ec/printemp.main $pathname smodname.r

cat $modname.r
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TCS COMMAND SCRIPTS -- FOR TESTING AND DEBUGGING

orinthls.com

sBir s sh
F-1mt the TCE moduls +:1le .1r & reaceble ==
Tr= outout +rom th:s commarc 12 left 1n

module name .s on tre current worting director.

* UEAGE: printrls .module name. ootional directory rame
) mogdule rame :s reauivec.’
ootional c:rector. rame :1s submitt=22 17 tre

TIS moglie
file :s nct or %“he current wo—timp oilrectorv
* I¢ optional directory name 15 omitted. 15 comma1d will °
: look for a file called " module name .t on the curvent °

working directorv.’

s am aa Ba R4 ae a8 as Ae aa aa A aa

starteg="pwd”
modname=$1
1§ [ % —-gt 1 1

then
pathname=%Z. fmoanama.*
else
pathname=3%modname. %
fi
HE Check that the TCS file eiists °
if L ' -r spatmname -o ' -f S$pathname ]
then
echo “"Cannot find TCS file: s$pathname”
en1t 1
fi

tmpdir=/tmp/printhi=.rcs

médir Stmpdir

cp $pathname stmpdir/$modrame.t

cd stmpdir

ar : smodname.t h.$modname

$HOME /e:ec/printhis.main h.$modname ~ sstarted/smodname.s
rm -rf stmpdir

cd $started

cat $modname.s
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TCS COMMAND SCRIPTS -- FOR TESTING AND DEBUGGING

prinzmod.zom

tUbrn T sh
T Frimt the TC3I moouis <i1le i« rszadable form. 0+ zourse
Thne outouwz from th:s Commars 12 left 1m & +1i2 zalieop:”
r

.module name .p on the current woriing dirsectors”

UEAGE: orintmod module rame optional directorv name
moduie name 1s reouirad.°
optional direciory mame e suomitted 1f the TCE mogu e”

file .= rmOt on the current worhking direstory

If optional directory name. :s omitted. this command will
lool for a2 file called “:Imodule name. .t on the current
working directory.’

starzes="swd"
modnam==$1
if [ 8 —gt 1 2

then
pathname=%2Z. Inugrame. =
else
pathname=¢tmodname. ¢
f1
HE Chect that the TCS file a:i1sts
1f [ ' -r spathname -o ' -+ $patnmame 3]
than
echo "Cannot fi:nd TCS file: $patnname"
exit 1
fi

tmpdir=/tmp/printmod.rcs

mkdir S$tmpdir

cp Spathname $tmpdir- $modname.:

cd stmpdir

ar » $modname.t t.$modname

$HOME /e ec/printmod.main t.$modname : $started/smodname.p
rm -rf S$tmpdir

cd sstarted

cat s$modname.p
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TCS COMMAND SCRIPTS -- FOR TESTING AND DEBUGGING

out.c2

LI AN -1

P 7 Fut o new version ints the TCS module fi1le -
Mmoo ame=g!

15 1 ' -~ smodrname.% -~ -+ #moaname.t ]

tner

echo "Carmnot find tcs +i1le: »modnama’
e:nit

use bnown temc Cirector. for zesting
tmpdir=.tmp-"tcz,t%
mpodi1r-=/tmp,tcs.r=s

remove any temporarv versions that might be Renging arounc’

m -rf $Stmpdir

Y e e s ot o oee we 4,

mldir Stmodir

micr= stmocir. temp

mbdir Stmpdir.gLf<

o0 Fmodname $tmpdair

cp ¥Imodname.t $tmpgdir

! 7 For testing. zave the olcd ve-sion °

Ce ¢nddrame.t ci4%z:zve $modnzme. :

cc €mo>drame ouvtEz.= Imoarame

3 " save the curr=n= working diractor. name"
startea=owd”’

: * Do all wort 1n the temporary directory °
cd stmpdir

ar :x $modname.t t.3¥modname h.$modname
1f SHOME/erxec/put.main Xk
ther
: 7 FOR TESTING. save the line numbered version a7 the TC5S file-
cp temp/tmpfilel s$started/putsave/$modname.l:
2lse
cd s$startec:
et 1
1
: Fioure out the differ=snces between the old and new versions
1¥ di1ff temp/$modname $modname d1ff/¢modname
then
/bin/echo "No differences found between the old and new version'
/01n/echo "Detla was no*t created’
cd $started:
et
f1
if $HOME/e:iec/putdelta.main $modname
then
cp histmp h.3$modname
cp temp./$mocdrame t.$modname
ar r $modneme.t t.$modname h. fmodname:
=p €mocrame.t $started/smodname.t
f1
: ° Cleanuo
: * Get bacl tc the user’s directory °

cd $started
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TCS COMMAND SCRIPTS -- FOR TESTING AND DEBUGGING

show.zom

Jeinssh

mcaname=%2

1+ £ -r sacaname.t -c -4 Imoansms.s ]
tren
echo "Cannot find tcs file: $modname"
exit 1
£
: use bnown “2mp directorv for testing
: tmpdir=/tmp/tcs.$$%
tmpdir=/tmp/tcs.rcs
: ' remove anv temaorarwv versions that might be rang:ing arocund
rom —ré $tmcdir

mkdir $tmodir
cg $madname.t Stmpdir
save the Current wort:nc directory name’
tarted="owd"
" Do all work 1n the temporarv directorw
cc $tmodir

oy e

ar 1 $modname.t t.$modname h.$modname
$SHOME /e ec/show.main $%

: " Cleanun °

: ° Get back to the user’'s directory °

cd s$started
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e

ancel.com

/0imn/sh
Cancel « change reservatior for o version :m o TZZ file
T OUSAGE: zancelec .modrame tree name
red

moarame  is tne TIZ moaule nams anc 1= requ
tree mame 13 alsc reouires. I¢ thne o~ 1

s

o

e
tne 1217 tres,

ther "O" :s5 suomitted +a- the tree nams

mooname=$1
STa tec="pwd"
tmpoir='tmo. /t=s.rcs

Make sure that the TCS file e:nists

1f [ ! -r $modname.t -o ' -% $modrame.t J
then
echo "Cannct finmngc TCS file: smodnama”
eiit 1
f1
HE remove anv tamoorar. directorias that might Se hanging around °
rm —-rf tmpdi-

rm

-r7 Stmpdir temg

mid:r Stmplir
mbdir 3tmodir temp

cp
cp
cd

1§

smodrname.t $tmpdir
$moaname.t cancelc_save/smodname.
ttmpdir

it $modname.t t.s$modname

SHOME /exec/:xcancel.main $x

then

f1

cp temo/Emodname t.$modmame
ar r smooname.t t.Emodrame
cp $modmname.t S$started

cd ¥started
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APPENDIX G

COMPILE AND LINK SCRIPTS

G.1 COMPILING TCS .C FILES

Compiling one or more .c files should be done
on the shome/source directory, using one of two

shell scripts:

tcsall.cmp

cmpl

The script, tcsall.cmp, compiles all files
l1isted in the file tcs_souurce.list {isuue an "ls
.c > tcs_source.list” before running tcsall.cmp).
The script "cmpl"” is used to compile one file.

Both scripts leave the object code on the shome/obj

directory-
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A copy of the scripts, tcsall.cmp and cmpl,

follows:

$ pwd
/aZ/s1/rcsQ074/source
$

$ cat tcsall.cmo
USAGE tcsall.cmp < tcs_source.list
compile all .c files i1n the TCS system °
NOTE: file names are 1n tcs_source.list °

while read filename

do
if [ xsfilename = ;: 1]
then
exit O
fi
cc -c sfilename
mv s$filename.o $SHOME/obj/s$filename.o
echo ‘ls -1 SHOME/ob,/sfilename.o‘
done
s
3

$ cat cmpl

# Compile a c function and move the ob,ect file to the "ob,’ directory
.

# usage: cmpl <{(basename.

*

cc -c sl.c:

mv $1.0 7a2/sl/rcswi74/0b,/%¢1.0
s

G.2 LINKING TCS MODULES

Scripts for linking all TCS modules are on the
shome/obj directory. The alias: “obj" is set up

for changing to this directory.



COMPILE AND LINK SCRIPTS

Each TCS module (one for each TCS command) is

linked using the script: (module_name>.link where

{module_name) is the same as the TCS command that

invokes the executable. All 1link scripts produce
an executable module whose file names is of the

form: {module_name>).main, on the Shome/exec

directory.

There are two additional link scripts:

userintr.olink

tcs.link

The script, userintr.olink, produces an object file
made up of functions from the "user interface
group." The object is left on the shome/obj
directory to be used in subsequent links. The
script, tcs.link, links are modules in the TCS
systems by invoking userintr.olink and then the

scripts for each module.

A listing of all link scripts follows:

$ clis shome/ob,
$ ls $Shome/ob i/ x.Xl1ink

/aZ/sl/rcsQ074/0by/cancelz.link /al/sl/resOG74/0b,/put.ling
+al/sl/rcs0074./'ab/creatmod. l1nk /al/el/rzs0074/0;/putdelta.lini
/al/sl/rcs0074/0bj/creatree.l1ink /aZ/s51l/rzs0074/0b, 'show. l1n}
/aT/s1/rcs0074/0b j/get.1ink /at/s1/rcs0074/0b,/tcs.l1nk
/al/sl/rcsQ074/0b,/printemp.lin} /aZ/sl/rcs0074/0b j/userintr.olink
/al/el/rcs0074/0b,/printhis.link /aZ/sl/rcs0074/0bj/xcancel.link
/aZ/sl/rcsQ074/0b,,/printmod. l1nl,

€
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%
$ cat usenmintr.olink
ld -r parcoptAa.o gopt.o tcsopt.o util.o fuadtrdnm.o gethard.o ver subm.u g

etrindx.o getreptr.o 1ntrd.o verifyrd.o fndendch.o convatob.o -lc:
mv a.out userintr.o

ob;

L K N X B 4

cat tcs.link

#t Link all modules 11 the TCS system
]

# USERINTR 15 used in other linls and must be done fir st
echo "linking USERINTR"
userintr.olink

echo "linking GET"
get.link

echo "linking FUT"
put.link

echo "linking PUTDELTA"
putdelta.link

echo "linking CREATMOD"
creatmod.link

echo "linking CREATREE"
creatree.link

echo "linking FRINTMOD"
printmod.link

echo "linking FRINTEMF"
printemp.lini

echo "linking CANCELC"
cancelc.link

echo "linking XCANCEL"
ncancel.link

echo "linking FRINTIIIG”
printhis.link

echo "linking SHOW"
show. link
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$ cancelc.link
¢ cat cancelc.link
# Link 'cancelc’and put the e:ecutable on the

. ‘erec’ directory

€c -o /al/sl/rcsdn74d/erec/cancelc.main rancele.o readtble.o uetreptr .0 chl open.
o wrtrtble.o wrtchgtb.o rwbody.o

$

$

$ cat creatmod.link

# Link “creatmod” and move the e:ecutable Lo the ‘e
"

cc -0 /al’lsl/rcsON74/eec/creatmod.main ¢ eatmod.o writabls.n creathis,o getcomm
t.o updcomtb.o

$

$

$ cat creatree.link

# Link the creatree module

cc -0 /a2/sl/rcsO074/erec/creatree.main crealree.o readtble.o witabls.o userint
r.o updtrtbl.o rwbody.o chkrsvc.o

zec” direcliry

$

$

$ cat get.link

cc -0 /a/si/rcsi74/exec/get.main get.o readthle.o writabls.o chlopen.o apt

hname.o gethis.o gcomndi:.o userintr.o hlidintsl.n getver sn.a =etflag.o queve.n
$

$

$ cat printmod.l1ind

# Link the "printmod’ enecutable and leave the output on the “erec’ dir.

]

cc -0 /a2/sl/resii74/eec/printmod.main printmod.o readtble.o prantbl.o

$

%
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$ cat prainthis.linl}

€cc -o /al/si/rcsii74/eec/printhis.main printhis.o:
s
s

$ cat printemp.lini}

# Link the ’printemp’ e=iecutable and

leave the output on the “exec dir.
»

€cc -0 /al/sl/rcs0n7d,exec/printenp.main printemp.o readtble.o printbl.o
s

$

$ cat put.link
® link ‘put’

"

cc -0 /al/sl/recsM74/eec/put.main put.o openall.o closeall.o readible.o geti ep
tr.o chkopen.o getcommt.o updtbls.o vpdhistl.o wr Litble.o wrtohgtb.n bldantst.o g
etversn.o updcomtb.o rwhistf.o queue.o srtflag.o

$

$

$ cat show.linlh

® Link the °"SHOW® module

"

cc -o shome/e:ec/show.main show.o userintr.o showlree.o streeopt.o pr tvanfo.o pr

trel.o showchil.o readtble.o gpthname.o chliopen.o
$

$

$ cat :cancel.link

# Link “nucancel fand put the e:ecutable on Lhe "e:xec’ directory
. -

cc -0 /aZ/si/rcshn74/eec/urmancel.main  :cancel.o readtble.o getreptr.o chlupen.
o wrtrtble.o wr trrhatb.o rwhody.o
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