




















































































































































































































































































1. Configuration File 

2. Source File 

3. Link Edit Control Stream 
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4. The Batch Stream necessary to complete the System 
Generation 

11£tP L JlVUl't-IJP - /i'iJ;1 �~� j't! A'p/rr6/).,L):, 
Once GEN990 has reached successful completion, it is necessary to 
assemble and link the operating system. This is done with the 
Assemble and Link Generated System �~�L�G�S�)� command as shown in 
Figure 7-2. 

�~�~� 
ASSEMBLE AND LINK GENERATED SYSTEM 

TARGET DISK: 

SYSTEM NAME: 

Disk unit which contains the GEN990 
output files. 
Name of output given in GEN990. 

//J)$DATA LISTING: 

(

/ �~�A�T�C�H� LISTING: 
File name for Macro Assembler listing. 
File name for batch SCI listing. 

�l�/�t�,�e�.�(�)�~�J� , J' 
_ �p�~�C�/�f�-�:�:�J� 

�~�~�~�~�~� Figure 7-2 ALGS Command 

[] ALGS 

ASSEMBLE AND LINK GENERATED SYSTEM 

TARGET DISK: DSOI 
SYSTEM NAME: SYSI 

D$DATA LISTING: .S$SYSGEN.SYSl.D$LIST 
BATCH LISTING: .S$SYSGEN.SYSl.BTCHLIST 

Figure 7-3 Example ALGS Command 

As the ALGS process will execute in the background, you may wish 
to issue a WAIT command. ALGS will normally take about 30 
minutes. The following message will be displayed upon successful 
completion. 

�~�L�G�S� NORMAL TERMINATION 
�~� --
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7.7 PATCH GENERATED SYSTEM 

Once ALGS has sucessfully completed, the operating system must be 
patched before an IPL may be performed. This is done with the 
Patch Generated System .PGS) command as shown in Figure 7-4. 

[] PGS 

PATCH GENERATED SYSTEM 
TARGET DISK: Disk containing all of the files 

output by GEN990 and ALGS. 
SYSTEM NAME: 

BATCH LISTING: 
Name of output given in GEN990. 
File name for batch SCI listing. 

Figure 7-4' PGS Command 

[] PGS 

PATCH GENERATED SYSTEM 
TARGET DISK: DSOI 
SYSTEM NAME: SYSI 

BATCH LISTING: .S$SYSGEN.SYSl.PGSLIST 

Figure 7-5 Example PGS Command 

PGS executes in the background, as did ALGS. 
command. PGS should take about 5 minutes. 

~1rC 17 r7~flJr:1 Mvt.P I( (T--=-tfJ 

7.8 TEST GENERATED SYSTEM 

Issue a WAIT 

The system is now ready to be tested. Execute the Test Generated 
System ~GS) command and perform and IPL to start the system 
checkout procedure. Should the system fail to work properly, 
performing another IPL will cause the original system image to be 
reloaded. 

[] TGS 

TEST GENERATED SYSTEM 
TARGET DISK: Disk unit specified as the taraet disk 

during GEN990, ALGS, and PGS. ~ 
SYSTEM NAME: Name of output given in GEN990. 

Figure 7-6 TGS Command 
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[] TGS 

TEST GENERATED SYSTEM 
TARGET DISK: 0501 
SYSTEM NAME: SYSI 

Figure 7-7 Example TGS Command 

7.8.1 System Checkout. 

TGS will set the new operating system up so that it may be loaded, 
by performing an IPL, and tested. Follows steps similar to these: 

1. Perform an IPL. 

2. Bid SCI from a terminal and initialize the system. 

3. Bid SCI at each terminal. Do not exceed the foreground 
limit specified in GEN990. 

4. Execute an SCI command from each terminal. Send a file 
to each disk and tape drive on the system as well as the 
li~e~prjnters, ASR~, and KSRs. 

(---- (-~ ~~ ~ 
Should any of these steps fail, the system is not fully 
operational. Check the hardware configuration, does it reflect 
the device descriptions given GEN990? If the new system does not 
function properly, another IPL will load the original system. 

7.9 INSTALL GENERATED SYSTEM 

Once the system checks out, it is ready to be installed as the 
primary operating system. This may be done with the Install 
Generated System rIGS) command. The IGS command modif ies the 
volume information on the specified disk pack to select a new 
operating system as the primary system. 

[] IGS 

INSTALL GENERATED SYSTEM 
TARGET DISK: Disk unit specified as the target disk 

during GEN990, ALGS, PGS, and TGS. 
SYSTEM NAME: Name of output given in GEN990. 

Figure 7-8 IGS Command 
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[] IGS 

INSTALL GENERATED SYSTEM 
TARGET DISK: DSOl 
SYSTEM NAME: SYSl 

Figure 7-9 Example IGS Command 

The system is now ready to be fully operational. Each IPL will 
cause the new system to be loaded into memory. 

7.10 SYSTEM UPKEEP 

SCI provides several commands for maintaining your 
Included among these are the following: 

* List Device Configuration ~DC) 

* Show Memory Status ISMS) 

* Show Memory Map fSMM) 
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The List Device Configuration *LDC) command causes the devices 
that have been included in the system configuration to be listed. 
Figure 7-10 shows an example of this command. Volume II of the 
DXIO reference manuals contains a description of the output 
generated by the LDC command. 

[] LDC 

LIST DEVICE CONFIGURATION 
LISTING ACCESS NAME: 

DEVICE 

CM01 
CSOI 
CS02 
DKOI 
DK02 
DSOI 
DS02 
DS03 
EMOI 
LPOI 
LP02 
MTOI 
STOI 
ST02 
ST03 
ST04 
ST05 
ST06 
ST07 
ST08 
ST09 
STI0 
TMOI 

TYPE ADDRESS 

COMM 0020 
CASSETTE 0000 
CASSETTE 0000 
DISK 01CO 
DISK 01CO 
DISK F800 
DISK F800 
DISK F820 
NON-STANDARD0540 
PRINTER 0060 
PRINTER 0460 
MAG TAPE F880 
KEYBOARD 0000 
VDT 0580 
VDT OSAO 
VDT 0480 
VDT 04AO 
VDT OSCO 
VDT 05EO 
VDT 04CO 
VDT 04EO 
KEYBOARD 0440 
NON-STANDARD0500 

INT CHAS 

6 
6 
6 
3 
3 

15 
15 

7 
10 
14 
10 
12 

6 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Figure 7-10 LDC Command 

POS 
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ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
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ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

The sysgen dialog that produced the previous configuration example 
may be found in Appendix B. 
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The Show Memory Status 'SMS) command is useful in finding the size 
of the operating system, in seeing how much memory the system 
recognizes it has, in determining the efficiency of the system 
table area, and in finding the Foreground/Background limit for SCI 
tasks. The output of the SMS command, which is shown in Figure 7-
11, is explained in Volume II of the DXIO reference manuals. 

[] SMS 

SHOW MEMORY STATUS 
LISTING ACCESS NAME: 

SHOW MEMORY STATUS 

TOTAL MEMORY SIZE = 176 K t.vo~i~r 
DXI0 as SIZE = 43.5 K ~cKpr USER AREA = 132.5 K wo~OJ 

(I,jAC{;1 'iN!$" ,MhA ~uSYSTE~ TA;~ A;;; = 6Q616 _WORD ~ 
CURRENT USAGE = 4927 WORDS LARGEST AREA US~ 8087 WORDS 

SCI INFORMATION 
FOREGROUND LIMIT = 10 TERMINALS CURRENTLY ACTIVE = 

BACKGROUND ACTIVE LIMIT = 3 TASKS ACTIVE/WAITING = 

Figure 7-11 SMS Command 

~/tV DyT£f 

6 TERMINALS 
2/ 0 TASKS 

The Show Memory Map 'SMM) command also displays information about 
system memory and the size of the operating system. This command 
also gives the user information on the amount of memory that is in 
use, the usage of the system disk, and the usage of the CPU. A 
graphic representation of physical memory is displayed that 
indicates the installed and run IDs of any tasks or procedures 
that are active in the system. Buffers in memory are also 
identified. The SMM command does not have any prompts. 

[] SMM 
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LAB EXERCISE 

Perform a partial sysgen but do not include all of the devices 
that are currently installed on the system. Terminate the sysgen 
being sure to save the configuration. 

Execute the XGEN command again and complete the previous sysgen. 

Assemble and link the generated system. Patch and test the 
generated system and determine that the newly created system is 
functional. Do not install the generated system. Perform another 
IPL to reload the primary system. Don't forget to use the IS 
command. 
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MODULE 8 

SYSTEM BACKUP AND COEOL INSTALLATION 

8.1 SYSTEM BACKUP 

The user is responsible for backing up the system disk and data 
files either on disk or on magnetic tap. The backup copies can 
be made using the Copy Directory ~D) , ackup Directory 'BD) , 
Restore Directory aRD), or the Disk Copy/Restore *DCOPY) command. 

The type of media *disk or tape) being used determines the command 
that is used to perform the copy. Copy Directory copies one 
hie r arc h y 'd i s k ) to an 0 the r hie r arc h y 'd is k) • B a c k up D ire c tor y 
copies a hierarchy 'disk) to a sequential medium ~agnetic tape). 
Restore Directory, copies a sequential medium 'Illagnetic tape) to a 
hierarchy ~isk). 

DCOPY can be used to copy from disk to disk, from disk to tape, or 
from tape to disk. 

P~I'UNEf' Clf£("K,£/tlJonJflb 'A) ~ 10 r 1'.Ab~~ I';~-r 
8.1.1 Copying from Disk to Disk Using Copy Directory. 

The Copy Directory ~D) command allows users to copy a set of 
files under one directory on a d·isk to another directory on a 
disk. The contents of the source directory do not change as a 
result of the copy operation. Files and directories that do not 
exist in the destination directory are automatically created by 
Copy Directory. The CD command creates the topmost directory 
equal in size to the topmost directory being copied. 

The CD command copies all files and aliases in a directory, except 
files named .S$ROLLA and .S$CRASH, unless the user limits the CD 
command with directives and options. Directives are supplied to 
the CD command in the form of a control file as described in the 
Volume II of the DXlO reference manuals. The options ere 
described in Table 8-1. 

8.1.1.1 

/ 

1J.r£ ,VPL i'l1fJ't,E IF 

~
/ /" r-t7' r 11f'~ J (.f/I1 

[] CD 
COpy DIRECTORY Y {)f;.~.TtYV' ()N ovTjJ"T 

INPUT PATHNAME: 
OUTPUT PATHNAME j) tdl1 ~ 

CD Command Format. 

CONTROL ACCESS NAME: 
LISTING ACCESS NAME: 

OPTIONS: ADD,ALIAS/ 4~k~£ 
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The user should respond to the CD prompts as follows: 

INPUT PATHNAME: Enter the pathname identifying the 
topmost directory of the set of files to 
be copied. Optionally, the pathname 
identifies a single file when only one 
file is being copied. 

OUTPUT PATHNAME: Enter the pathname that identifies the 
directory to which DXIO copies the file 
or set of files identified by the input 
pathname. 

CAUTION 

The output pathname MUST specify a directory. 
For example, to copy .MY.FILES to .YOUR.FILES, 
specify .MY.FILES as the input pathname and 
.YOUR as the output pathname. Do not use 
.YOUR.FTLES for the output pathname as the 
resulting file pathname would be 
.YOUR.FILES.FILES. 

CONTROL ACCESS 
NAME: 

Press RETURN to specify that no control 
file is to be used. 

LISTING ACCESS 
NAME: 

Enter the device name of the file 
pathname to which DXIO should list a 
summary of the results of the copy 
operation. Press RETURN to have the 
listing displayed at the terminal. 

OPTIONS: Enter one or more of the following 
options separated by commas: 

ADD 
ALIASES 
NOALIASES 
REPLACE 

Press RETURN to accept the default options 
of ADD,ALIASES. See Table 8-1 for a 
description of the available options. 

NOTE 

Although a control file, a master pathname, 
and a copy pathname are all optional responses 
to prompting messages, a control file must be 
specified if either of the other responses is 
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not given. Both a master pathname and a copy 
pathname must be provided if a control file is 
not specified. 

8.1.1.2 CD Command Example. 

The following example shows the use of the CD command to copy the 
contents of th~ directory named VOLl.MYFILES to the directory 
named VOL2.HISFILES: 

[] CD 
COpy DIRECTORY 

INPUT PATHNAME: VOLl.MYFILES 
OUTPUT PATHNAME: VOL2.HISFILES 

CONTROL ACCESS NAME: 
LISTING ACCESS NAME: 

OPTIONS: ADD,ALIASES,REPLACE 

The pathnames specified for the CD, BD, RD, VC, and VB commands 
canno-t start with disk unit names ie.g., DS02.ABCFILES). Use 
volume names such as MYDSC.ABCFILES. 

Table 8-1 CD, RD, BD Options 

Option Purpose 

ADD 

REPLACE 

ALIASES 

NOALIASES 

BLOCK 

NOBLOCK 

Files are to be copied unless a file with 
the same name and at the same level already 
exists in the destination directory. 

Files are to be copied even if a file with 
the same name and at the same level already 
exists on the destination directory. The 
existing file is deleted and replaced with 
the file being copied. 

All aliases associated with a file being 
copied are to be copied unless an alias 
already exists with the same name and at 
the same level in the destination directory. 

No aliases are to be copied. 

BLOCK specifies that records will be grouped 
in 9600-byte blocks. Each block will be 
written as a physical record. 

NOBLOCK specifies that each record will be 
written seperately without blocking. 
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MULTI MULTI specifies that the directory spans 
more than one magnetic tape volume. 

When multiple tapes must be used and the end 
of the tape IS encountered, the following 
message is displayed at the terminal: 

MOUNT TAPE X. TYPE TO QUIT, Y TO CONTINUE. 

where X is the number of the next volume. The 
command can be terminated by entering a $. 
'Control then returns to SCI without finishing 
the process. Otherwise, it is necessary to 
mount the next tape. When the tape is ready, 
enter Y. If the tape is not ready or if an 
error is received, such as a wrong volume 
number, the error is displayed at the terminal 
and the tape prompt is reprinted. The prompt 
will be reprinted until the user enters $ or 
the tape is in the ready position. When Y is 
entered and the tape is in the ready position, 
the command continues processing. 

NOMULTI Multiple tapes will not be used. 

8.1.2 Copying from Disk to Tape Using Backup Directory. 

The Backup Directory 'ED) command allows users to copy a set of 
files under a directory to a sequential file or to a magnetic tape 
device, excluding cassette tapes, in a format th~t allows later 
restoration of the backup copy by a Restore Directory tRD) 
command. The Verify Backup .VB) command can be used to verify a 
copy made by Backup Directory. 

Backup Directory copies all files and aliases in a directory, 
except the files named .S$ROLLA and .S$CRASH, unless the user 
limits the BD command with directives and options. Directives are 
supplied in the form of a control file as described in Volume II 
of the DXlO reference manuals. Options are described in Table 8-
1. 

8.1.2.1 BD Command Format. 

[] BD 
BACKUP DIRECTORY 

DIRECTORY PATHNAME: 
SEQUENTIAL ACCESS NAME: f1 r6/, ~ 2. etc. 

CONTROL ACCESS NAME: 
LISTING ACCESS NAME: 

OPTIONS: ALIASES, NOBLOCK ) GlOC,V( 
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The user should respond to the BD prompts as follows: 

DIRECTORY 
PATHNAME: 

SEQUENTIAL ACCESS 
NAME: 

CONTROL ACCESS 
NAME: 

LISTING ACCESS 
NAME: 

OPTIONS: 

Enter the pathname identifying the 
topmost directory of the set of files to 
be copied. Optionally, the pathname 
identifies a single file when only one 
file is being copied. 

Enter the name of the device or a 
pathname identifying the sequential file 
to which DXIO should backup the directory. 

Enter the device name or file pathname 
from which DXIO reads control directives 
to control the copy operation. 

Enter the device name of the file 
pathname to which a summary of the results 
of the backup operation are to be listed. 
Press RETURN to have the listing displayed 
at the terminal. 

Enter one or more of the following 
options, separated by commas, to specify 
whether files and aliases being copied 
are to replace files and aliases of the 
same name on the destination directory: 

ALIASES 
NOALIASES 
BLOCK 
NOBLOCK 

Press RETURN to accept the default options 
of ALIASES,NOBLOCK. Refer to Table 8-1 for 
an explanation of the options. 

8.1.2.2 BD Command Example. 

The following example shows the use of the BD command to copy the 
contents of the directory named .SAMPLE to the magnetic tape 
mounted on the device named MTOl: 

[] BD 
BACKUP DIRECTORY 

DIRECTORY PATHNAME: .SAMPLE 
SEQUENTIAL ACCESS NAME: MTOI 

CONTROL ACCESS NAME: 
LISTING ACCESS NAME: 

OPTIONS: ALIASES,NOBLOCK 

8.1.3 Copying from Tape to Disk Using Restore Directory. 
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The Restore Directory ffiD) command restores a set of files from a 
sequential file or magnetic tape to a directory on a disk volume. 
The options are described in Table 8-1. 

8.1.3.17 RD~~m~~~~ __ ~_~rma-tJ -lJIp£ -=? DLr'f 

1l RD 
RESTORE DIRECTORY 

SEQUENTIAL ACCESS NAME: 
DIRECTORY PATHNAME: 

LISTING ACCESS NAME: 
OPTIONS: ADD 

The meaning of the RD prompts is the same as in the BD command. 

8.1.3.2 RD Command Example. 

The following example shows the use of the the use of the RD 
command to copy the contents of the magnetic tape mounted on the 
device named MTOI to a directory on disk named .SAMPLE: 

8.2 

[] RD 
RESTORE DIRECTORY 

SEQUENTIAL ACCESS NAME: MTOI 
DIRECTORY PATHNAME: .SAMPLE 

LISTING ACCESS NAME: 
OPTIONS: ADD 

1 it'vTI 
USE OF THE MODIFY VOLUME INFORMATION COMMAND 

If a system disk has been backed up using any of ~reViOUSlY 
described commands, the Modify Volume Information ~VI) command 
must be used before an Initial Program Load IIPL) can e performed 
using the backup disk. This step is not required if the backup 
was made using the DCOPY command. 

The following functions may be performed by the MVI command: 

* L - List 

* C - Change 

* Q - Quit 

The files and information that may be designated by the MVI 
command are: 

* S - System Image 

* o - System Overlay File 

* P - System Program File 
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* L - System Loader File 

* V - Volume Name 

The user should respond to the MVI command as shown in the 
following example. 

[] MVI 

MODIFY VOLUME INFORMATION ((7/\ ~ /~) ,F F~o'" Wfr/JinMrr 
CONTROL ACCESS NAME: ME --J ~ ... ~ r'-c,. 

MVI 
DISK? DS02 'enter disk drive or volume name to be modifed) 
COMMAND IL/C/Q)? f 
WHICH ITEM ~,O,P,L,V)? S 
PRIMARY: SYS1 'enter name of primary system) 
SECONDARY 
SELECT: P 
COMMAND IL/C/O)? C 
WHICH ITEM .S,O,P,L,V)? ° 

'T" 

PRIMARY: S$OVLYA ~ntered by user) 
SECONDARY: ' 
SELECT: P 
COMMAND .L/C/Q)? C 
WHICH ITEM ~,O,P,L,V)? i 
PRIMARY: S$PROGA -entered by user) ~ 
SECONDARY: , Vol,. tJAit. 
SELECT: P ~ ctltrrJ,6U 
COMMAND .L/C/Q)? C ~~ 
WHICH ITEM .S,O,P,L~? ~ 
PRIMARY: illOADER .entered by user) 
SECONDARY: 
SELECT: P 

The user should verify the entries that were made by listing the 
information. 

COMMAND .L/C/Q)? L 
PRIMARY SECONDARY 

SYSTEM IMAGE: SYSI 
PROGRAM FILE: S$PROGA 
OVERLAY FILE: S$OVLYA 

LOADER FILE: S$LOADER 
WCS FILE: 

DIAGNOSTIC: --------
VOLUME NAME: TICOBOL 

COMMAND 'L/C/Q)? Q 
MVI TERMINATED: 
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• ..r!f I? 01/ /-") 

8.3 lCRE~-;YSTE-;: FILE.? /Yo '/ ~;::: ON 8uvf 
If this backup is to be used as a system disk, two additional 
system files must be present on the disk. They are .S$ROLLA and 
.S$CRASH. These files will not be copied by any of the previous 
backup procedures that have been described. They must be created 
with the Create System Files tCSF) command. The CSF command 
appears as: 

[] CSF 

CREATE SYSTEM FILES 
VOLUME NAME:-
MEMORY SI ZE: (§5 - 7Or.I"JL nPt 

The user should supply the name of the backup volume and the 
amount of memory that is installed on his system. It is very 
important that these files be created to conform to the actual 
memory size. 

8.4 USING DCOPY 

The Disk Copy/Restore ~COPY) command copies and optionally 
verifies disks used in the operating system. The copy is from 
disk to magnetic tape, magnetic tape to disk, or disk to disk. 
The copy is performed track by track with no disk compression. 
Disk Copy requires that the destination disk be error free and of 
th€ same type as the source disk when the copy is from disk to 
disk. 

NOTE 

One or more system files on the system disk 
are updated when DCOPY is terminated. 
Therefore, when making a copy of the system 
disk, verify the copy before terminating 
DCOPY. 

Disk Copy/Restore is faster than Copy Directory, Backup Directory, 
and Restore Directory because no disk compression is performed. 

The following is an example of a DCOPY operation which transfers 
data from disk to disk: 
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[] DCOPY 

DISK COPY/RESTORE 

ANSWER 'Y/N) QUESTIONS WITH Y FOR YES 
OR ANY OTHER CHARACTER EXCEPT $ FOR NO 

RESPOND ANYTIME WITH $ TO RESTART 

LISTING DEVICE NAME LPOl 
VERIFY ONLY? .Y/N) N 
DEFAULT? 'YIN) N - ur! Dt"hv~T 
COpy WITHOUT VERIFY? 'Y/N) N 
PAUSE ON ERROR? .Y/N) Y 
FORCED WRITE AFTER READ ERROR .Y~) Y I 
USE ADD MAPS FOR CONTROL? 'YIN) W - 1>'('11 W 1J~u M~ 
MASTER DEVICE DS02 

VOLUME ANYTHING 
COpy DEVICE DS03 

VOLUME SCRATCH 
MOUNT DESIRED VOLUMES. TYPE CR WHEN READY 
COPY AND VERIFY COMPLETE 
QUIT .Y/N) Y 
SYSTEM DISK READY? .Y/N) Y 
DISK COpy TERMINATED 

For a more complete description of the DCOPY prompts, refer to 
Volume II of the DXIO reference manuals. 

While DCOPY is generally faster that CD, BD, or RD, there are 
several advantages in using the directory utility commands instead 
of Disk Copy/Restore. Disk fragmentation can be eliminated if the 
copy is made with Copy Directory, Backup Directory and Restore 
Directory; no disk compression is done when DCOPY is used to make 
the copy. When the CD, BD, or RD command is being used to make a 
copy, other activities can be going on at the same time; no other 
activity may be taking place on the disks involved, while a Disk 
Copy/Restore is executing. DCOPY requires that the destination 
disk be of the same type as the source disk; Copy Directory does 
not have that requirement. 

8.4.1 Backing Up a System Disk on Disk. 

To backup a system on disk using Copy Directory, perform the 
following steps: 

1. Place the backup disk in a secondary disk drive. 

2. Use the Initialize New Volume .INV) command to 
initialize the disk in the secondary drive. 

3. Use the Copy Directory ~D) command to copy the contents 
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of the system disk to the disk in the secondary drive. 

4. Use the Create System Files ~SF) command to create the 
system roll and crash files on the disk in the secondary 
drive. 

5. Use the Modify Volume Information tMVI) command to 
establish the name of the primary system, the system 
overlay file, program file, and loader file. 

6. Use the Unload Volume tUV) command to unload the volume 
in the secondary disk drive. 

7. Remove the backup disk from the secondary drive. 

Optionally, the backup copy may be perform using the DCOPY command 
as as described previously. 

8.4.2 Backing Up a System Disk on Tape. 

The user who has only one disk drive faces a special problem in 
backing up the system: the system disk must be copied to another 
disk. This can be done using magnetic tape and the Disk 
Copy/Restore ~COPY) command. The procedure to backup a disk with 
only one disk drive is as follows: 

1. Mount the tape in the tape drive. 

2. Press RESET, then LOAD on the tape drive. The READY 
light will come on when the tape is in position. 

3. Use the DCOPY command to copy the system disk to 
magnetic tape. 

4. Use the DCOPY command again to copy the magnetic tape to 
the backup disk. After the DCOPY command hES been 
entered and the initial prompts hEve been answered, 
DCOPY responds with this message: 'MOUNT DESIRED 
VOLUMES. TYPE CR WHEN READY.' At this point, remove 
the system disk from the disk drive and mount the backup 
disk. Press RETURN when the backup disk is ready. 

5. After the copy, DCOPY prompts with: 'SYSTEM DISK 
READY? ~/N) '. Before answering this prompt, rewove the 
backup disk and replace the system disk. Then enter a 
'Y' in response to the prompt. 

CAUTION 

Responding with a Y to the 'SYSTEM DISK 
READY? ~/N)' prompt with any disk in the drive 
other than the system disk used to begin 
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execution DCOPY may result in a system crash, 
destruction of data on the disk, or both. 

To backup a system on magnetic tape using Backup Directory, 
perform the following steps: 

1. Mount the backup tape in the tape drive. 

2. Press RESET, then LOAD on the tape drive. The READY 
light comes on when the tape is in position. 

3. Use the Backup Directory ;BD) command to copy the 
contents of the system disk to the tape. 

4. Use the Assign LUNO tAL) command to assign a LUNO to the 
magnetic tape drive. 

5. Use the Rewind LUNO .RWL) command to rewind the tape. 

6. Use the Verify Backup NB) command to verify the copy, 
if desired. 

7. Press UNLOAD on the tape drive. 

8. Remove the tape from the tape drive. 

NOTE 

The operating system cannot be loaded directly 
from tape. A minimal system should be kept on 
disk to allow the Restore Directory·command or 
the Disk Copy/Restore command to be used to 
copy the contents of the tape to disk. If the 
copy to tape was made with Backup Directory, 
the copy back to disk must be made using 
Restore Directory. If the copy to tape was 
made by the Disk Copy/Restore -DCOPY) command, 
the copy back to disk must be made by DCOPY. 

8.4.3 Restoring a System from Magnetic Tape. 

To restore the system disk using Restore Directory, perform the 
following steps: 

1. Place the disk with the minimal system on it on OSOI. 
Then initialize the system. 

2. Mount the tape in the magnetic tape drive. 
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3. Press RESET, then LOAD on the tape drive. The READY 
light will come on when the tape is in position. 

4. Place the backup system disk in a secondary disk drive. 

5. Use the Initialize New Volume ~NV) command to 
initialize the disk in the secondary drive. 

6. Use the Restore Directory ~D) command to copy the 
contents of the magnetic tape to the backup disk in the 
secondary drive. 

7. Use the Create System Files ~SF) command to create the 
system roll and crash files. 

8. Use the Modify Volume Information .MVI) command to 
establish the name of the primary system, and the system 
overlay file, the program file, and the loader file. 

9. Press UNLOAD on the tape drive. 

10. Remove the tape from the tape drive. 

8.4.4 Backing Up a Data Disk. 

To make a backup copy of a data disk, follow the steps outlined 
above for backing up a system disk and omit u~ing the Create 
System Files ~SF) command or the Modify Volume Information ~VI) 
command. The CSF and MVI commands need to be used only if the 
disk is going to be used as a system disk. 

8.4.5 Verifying a Directory Copy. 

The Verify Copy MC) command can be used to verify a copy made by 
Copy Directory. The VC command compares a set of files under a 
master directory against a set of files under a copy directory to 
determine which files in each set match. The VC command detects 
matches by comparing the file type, file use, file name, and file 
contents of files at corresponding levels of each set of files. 
The results of the verify operation are listed at a device or are 
copied to a file specified by the user. 
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8.4.5.1 VC Command Example. 

The following example shows the use of the VC command to compare 
the set of files under the directory named VOLl.MYFILES against 
the set of files under the directory named VOLl.HISFILES: 

[] VC 
VERIFY COPY 

MASTER PATHNAME: VOLl.MYFILES 
COpy PATHNAME: VOLl.HISFILES 

CONTROL ACCESS NAME: 
LISTING ACCESS NAME: LPOI 

8.4.6 Verifying a Backup or Restore Copy. 

The output of a Backup Directory tBD) command or Restore Directory 
'RD) command can be verified by using the Verify Backup WB) 

command. The VB command compares a set of files on a sequential 
file or on magnetic tape to a set of files under a given directory 
on a disk file to see which files in each set match. Verify 
Backup detects matches by comparing the file type, file use, file 
name, and contents of files at a device or a file specified by the 
user. The results of the verify operation are listed at a device 
or copied to a file specified by the user. 

8.4.6.1 VB Command Example. 

The results of the following example are that the set of files 
under the directory named VOLl.MYFILES are compared against the 
set of files under the directory named VOLl.HISFILES. The summary 
result of the verify operation will be written to the line 
printer. 

[] VB 
VERIFY BACKUP 

SEQUENTIAL ACCESS NAME: VOLl.MYFILES 
DIRECTORY PATHNAME: VOLl.HISFILES 

LISTING ACCESS NAME: LPOI 
MULTI-VOLUME?: 

8.5 COBOL INSTALLATION 

The COBOL disk COBOLINS contains both the object files and the 
batch stream necessary to install COBOL on DXIO version 3.X. A 
disk map of COBOL INS showing the contents of this disk, the batch 
stream listings, and problem notification are contained in che 
product documentation package. 
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The installation batch stream is stored as the file 
COBOLINS.INSTALL on the disk volume COBOLINS. In order to install 
the COBOL Compiler and runtime support on a system, install this 
disk, assign the synonym OSC and execute the batch stream. The 
synonym OSC must be assigned to the disk on which COBOL is to be 
installed. 

1. Put the disk with volume name COBOLINS in disk drive 
OS02 on a functioning 3.X system and load it. Be sure 
to leave the write/protect on as you will not be writing 
out to the disk. 

2. To install the disk, execute the command: 
IV UNIT=DS02, VOLUME=COBOLINS 

3. To assign the synonym, execute the command: 
AS S=DSC, V=DSOI 

4. To execute the batch stream, execute the command: 
XB Input=COBOLINS.INSTALL, LIST=.LISTING 

The IV command installs the volume COBOLINS on the secondary disk 
unit OS02. The Assign Synonym .AS) command causes COBOL to be 
installed on OSOI. The XB command accepts commands from the file 
COBOLINS.INSTALL and executes them. These commands will: 

1. Automatically delete any previously installed version of 
COBOL. 

2. Install COBOL and its overlays. 

3. Apply any patches required for proper execution of the 
processor on your system. 

4. The output generated by the batch stream output will be 
placed in a file called .LISTING which may be examined 
wi th a Show File .SF) or Pr int File *PF) command to 
insure that COBOL was properly installed. A 0027 error 
on a OF command, a 285F or 3158 error on a DT command, a 
0026 error on a CFDIR command, or a 0001 error on a RL 
command, are normal and should be ignored. 

It will normally take 3 to 5 minutes for this batch stream to 
execute. During this time you may wish to check the status of the 
batch stream for completion and proper execution. Executing the 
SCI commands SBS or WAIT should be used for this purpoee. 

If you are installing COBOL from your system disk you 
copy the installation media to yeur system disk. 
sysnonym COBOLINS to the directory .COBOLINS and 
previously outlined. 
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8.5.1 Removing COBOL Software from a System. 

If you are generating a target system, it may be necessary to 
remove the COBOL software from the system disk. Executing the 
following commands will achieve this result. It is never 
necessary to have language software on a system that is not going 
to be used for development. If all of the applications have been 
linked and installed in program files, this is sufficient to 
execute the applicat~ons. 

AS S=DSC, V=DSOI 

DT P=DSC.S$SDS$, T=CCBOL 
DT P=DSC.S$SDS$, T=RCOBOL 
DP P=DSC.S$SDS$, T=RCOBOL 
DP P:=DSC. S$PROGA, P=RCOBOL 
DF P=DSC.S$SYSLIB.RCBPRC 
DF P=DSC.S$SYSLIB.RCBMPD 
OF P=DSC.S$SYSLIB.RCBTSK 
DD P=DSC.S$SYSLIB.S$SUBS 
OF P=OSC.S$PROC.XCC 
DF P=DSC.S$PROC.XCCF 
DF P=OSC.S$PROC.XCP 
DF P=DSC.S$PROC.XCPF 
DF P=DSC.S$PROC.XCT 
DF P=DSC.S$PROC.XCTF 

The last four PROCs should not be deleted from .S$PROC if they 
will be called by any user-written PROCs. 

8.5.2 Installing COBOL from Magnetic Tape. 

In order to install COBOL from a magnetic tape, the user must 
first create a directory on either the system disk or a secondary 
disk. A Restore Di rectory 'RD) is then issued to move the 
contents of the magnetic tape to the directory. The same sequence 
as previously described is then executed, except that the disk is 
already installed. 

8.5.3 Verifying the Operation of COBOL. 

To test COBOL, a sample program is provided on the disk. The 
program must be compiled and executed. 

1. XCCF SOURCE=COBOLINS.TESTCASE, OBJECT=.TSTOBJ, LIST=ME 

2. XCPF OBJECT=.TSTOBJ, DEBUG MODE?=NO 
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MODULE 9 

DXS COBOL 

OBJECTIVES 

* Describe the differences between DXI0 COBOL and DXS 
COBOL. 

* Explain changes necessary 
application on a DXS system. 
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9.1 INTRODUCTION 

DXS is an operating system which provides an applications oriented 
runtime only environment. No support is given for the development 
of COBOL application programs. DXS COBOL is upwardly compatible 
with DXIO COBOL, with few or no modifications necessary. DXlO 
COBOL programs may be executed on DXS systems if modifications are 
made to adapt them to the DXS system requirements. 

9.2 DIFFERENCES FROM DXIO 

There are three major differences between DXIO and DXS COBOL. 

1. DXS is an unmapped system. 

The memory available on systems running DXS is 64kb. This memory 
is divided between the memory resident portion of the operating 
system, the user's application program, and the system overlay 
area. .Refer to Figure 9-1.) The maximum size of a COBOL program 
is limited by the amount of memory that is required by the memory 
resident portion of the operating system and the COBOL runtime. 
When you IPL the system, it responds with the amount of memory 
available to the user. Program size can be computed while 
developing on the DXIO system during the link edit phase. The 
user will then know if there is enough memory available to load 
the program, before actually trying to do so. If the amount of 
memory available is not enough to support a COBOL program, the 
user will have to incorporate programming techniques, such as 
overlays and segmentation, into his programs. 
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Figure 9-1 DXS Memory 

2. DXS is a single-tasking operating system. 

Since DXS is a single-tasking operatins system, it does not 
support inter task communication. This capability requires a 
multi-tasking operating system. TIFORM990, SORT/MERGE, and 
DEMS990 all require intertask communication if these utilites are 
called under program control. Therefore these utilities cannot be, 
executed from program control under DXS. 

NOTE 

SORT/MERGE cannot be called from within a 
program. SORT/MERGE is supported as a stand­
alone task. 

Because DXS is a single-user station, the UNIT clause on the 
ACCEPT statement is not supported. All I/O is directed to the 
system console. COBOL programs that interface through the 
intertask communication area cannot be supported under DXS. 

3. Program chaining under DXS functions differently. 

DXS cannot support one task bidding another, with the bid task 
returning control to the calling task, once the bid task has 
terminated. Therefore, program chaining, using the C$CBID 
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subroutine, works differently on a DXS system than on a DXIO 
system. Under DXS, the bid task cannot return control back to the 
bidding task. The bid task can, how~ver, rebid the bidding task, 
placing it back into execution at the beginning of is executable 
code. Under DXS the bidding task using the C$CBID subroutine must 
have a value of 8 through 12 in the FLAGS data item of the calling 
sequence, otherwise an error is returned. 

9.3 DEVELOPMENT STEPS 

DXS is a non-development system. Development 
application programs must be done on a DXlO 
development steps are: 

of DXS 
system. 

1. Develop source code using the DXIO Text Editor. 

COBOL 
The 

2. Compile the source code using the DXIO XCC or XCCF 
commands. 

3. If the application program requires system routines, 
link the program using the DXS libraries. 

4. Use dual/sided, double/density, flexible diskettes to 
transport application to the DXS system. 

As can be seen, the aevelopment process is the same up to the 
linking step, as long as program size is not a factor. 

9.3.1 Linking for DXS. 

Because the output of the link editor will be transported to the 
DXS system, the user must ensure th~t the files being transported 
have the correct blocking factor size. The easiest way to do this 
is create a directory with a 288 byte physical record size. All 
files to be moved to the DXS system should be output to this 
directory. . 

NOTE 

Make sure the pathnames being used on the DXS 
system do not exceed the three level 
restriction. 

To link the DXS object code produced by the DXS compiler the user 
must change three include statements in the link control stream. 
These are the three modules that make up the COBOL runtime. The 
three statements that must be modified are: 
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replace 
replace 
replace 

.S$SYSLIB.RCBPRC 

.S$SYSLIB.RCBTSK 

.S$SYSLIB.RCBMPD 

with 
with 
with 

NOTE 

.DXS.S$SYSLIB.RCBPRC 

.DXS.S$SYSLIB.RCBTSK 

.DXS.S$SYSLIB.RCBMPD 

It is assumed that the DXS COBOL object is 
installed on the DXIO system disk under the 
directory .DXS. 

These three include statements will bring in the necessary DXS 
system routines rather than the corresponding DXIO routines. 

FORMAT IMAGE 
PROC COBOLRTM 
INCLUDE .DXS.S$SYSLIB.RCBPRC 
TASK CBLTASKI 
INCLUDE .DX5.S$SYSLIB.RCBTSK 
INCLUDE .DXS.S$SYSLIB.RCBMPD 
INCLUDE TI.MPROGI 
INCLUDE TI.SPROGI 
END 

Figure 9-2 

If a LOAD command is used in the link control stream, you must be 
sure to include a LIBRARY directive for the DXS system library. 
The LOAD command will then pull in the DXS overlay manager from 
the DX5 system library. 

FORMAT IMAGE 
PROC COBOLRTr-1 
LIBRARY .DXS.S$SYSLIB 

LOAD 

Figure 9-3 
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9.4 DXS COBOL EXECUTION 

For user convience, the same commands used to execute COBOL tasks 
and programs under DXIO are used with DXS. Because the DXS system 
is a single-tasking system, executing with the XCT/XCTF or 
XCP/XCPF commands has basically the same effect. Executing either 
in foreground or background mode places the task into execution in 
a manner similar to the foreground mode of the DXIO system. When 
the XCT or XCTF command is entered the system will prompt for TASK 
ID or NAME. The user must enter the TASK ID for the task to be 
executed. DXS does not support mapping the name to the ID. 

9.5 MODIFYING DXIO PROGRAMS TO RUN UNDER DX5 

There may be a few changes that need to be made. Most of these 
changes are a result of the differences between DXIO and DXS 
COBOL. The areas that need to be addressed are: 

* 

* 

* 

If TIFORM990 or DBMS990 are called from the COBOL program 
they must be removed. DX5 does not support either of 
these utilities. 

If SORT/MERGE is called from a program, the call must be 
removed and the sort operation performed external to the 
program. 

If program chaining is being performed, the method of 
chaining must be examined to see which must be performed; 
modification or deletion. 

I f a nonreturning *to the ca 11 ing progr am) cha in is 
being performed, then simply modify the FLAGS in 
the data item of the calling sequence. 

If return to the calling program -after execution 
of the called program terminates) is to be 
performed, then this application must be redesigned 
to fit the single-tasking environment of DXS. 

After the necessary modifications have been made, 
the user should recompile the source code then 
estimate the program size to ensure it will fit in 
the memory available on the DX5 system. 

* The user should create directories that will correspond 
to the blocking buffers established during the DX5 
sysgen. Usually these will be 288 bytes. 

The user should now reI ink the object code produced by the 
compiler, making sure to use the DXS include statements in the 
link control stream. Next, copy the created directory containing 
the generated files to media compatible with the DXS system. 
Finally, execute the COBOL application on the DX5 system. 
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INVENTORY SUBROUTINES 
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IDENTIFICATION DIVISION. 
PROGRAM-ID. RDINV. 

* * * THIS SUBROUTINE IS USED TO READ THE INVENTORY FILE. 
* * 

ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTERe TI-990-10. 
OBJECT-COMPUTER. TI-990-10. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 

SELECT STOCK-FILE, ASSIGN TO RANDOM, "PIF"; 
ORGANIZATION IS INDEXED; 
ACCESS IS DYNAMIC; 
RECORD KEY IS PART; 
ALTERNATE RECORD KEY IS DESC WITH DUPLICATES; 
FILE STATUS IS FILE-STATUS. 

DATA DIVISION. 
FILE SECTION. 
FD STOCK-FILE 

LABEL RECORD IS STANDARD. 
01 STOCK-RECORD. 

03 PART 
03 DESC 
03 COST 
03 QUANTITY-aN-HAND 
03 REORDER-LEVEL 

WORKING-STORAGE SECTION. 
01 FILE-STATUS 
01 TAG 
01 BLANK-LINE 
LINKAGE SECTION. 
01 PART-NO 
01 DESCRIPTION 
01 STATIS 

PIC X'5). 
PIC X .20). 
PIC 999V99. 
PIC 9 .5) . 
PIC 9'5). 

PIC XX. 
PIC X. 
PIC X .aO) VALUE SPACES. 

PIC 9 -5) . 
PIC X.2 0) . 
PIC 9. 

PROCEDURE DIVISION USING PART-NO, DESCRIPTION, STATIS. 
DECLARATIVES. 
FILE-ERRORS SECTION O. 

USE AFTER ERROR PROCEDURE ON STOCK-FILE. 
CHECK-ERRORS. 

IF FILE-STATUS = 99 DISPLAY "RECORD UNAVAILABLE " 
LINE 23, ACCEPT TAG POSITION 0, GO TO READ-RECORD. 

IF FILE-STATUS = 23 DISPLAY "INVALID PART NUMBER " 
LINE 23, 

ELSE DISPLAY "ERROR -- FILE STATUS = " 
LINE 23, DISPLAY FILE-STATUS POSITION O. 

ACCEPT TAG POSITION O. 
CLOSE STOCK-FILE. 

EXIT-ERRORS. 
EXIT PROGRAM. 

END DECLARATIVES. 
MAIN-ROUTINE SECTION 1. 
SET-KEY. 

MOVE 1 TO STATIS. 
MOVE SPACES TO DESCRIPTION. 
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OPEN INPUT STOCK-FILE. 
MOVE PART-NO TO PART. 

READ-RECORD. 
DISPLAY BLANK-LINE LINE 23. 
READ STOCK-FILE RECORD KEY IS PART. 
MOVE 0 TO STATIS. 
MOVE DESC TO DESCRIPTION. 
CLOSE STOCK-FILE. 

EXIT-ROUTINE. 
EXIT PROGRAM. 

IDENTIFICATION DIVISION. 
PROGRAM-ID. RECPT. 

* * 
* THIS SUBROUTINE ADDS TO THE QUANTITY ON HAND. 
* * 

ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. TI-990-l0. 
OBJECT-COMPUTER. TI-990-l0. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 

SELECT STOCK-FILE, ASSIGN TO RANDOM, "PIF": 
ORGANIZATION IS INDEXED; 
ACCESS IS DYNAMIC; 
RECORD KEY IS PART; 
ALTERNATE RECORD KEY IS DESC WITH DUPLICATES: 
FILE STATUS IS FILE-STATUS. 

DATA DIVISION. 
FILE SECTION. 
FD STOCK-FILE 

LABEL RECORD IS STANDARD. 
01 STOCK-RECORD. 

03 PART 
03 DESC 
03 COST 
03 QUANTITY-aN-HAND 
03 REORDER-LEVEL 

WORKING-STORAGE SECTION. 
01 FILE-STATUS 
01 l'AG 
01 BLANK-LINE 
LINKAGE SECTION. 
01 PART-NO 
01 QUANTITY 
01 STATIS 

PIC X is) . 
PIC X -20). 
PIC 999V99. 
PIC 9 -5) • 
PIC 9 '5). 

PIC XX. 
PIC X. 
PIC X .80) VALUE SPACES. 

PIC 9.5) •. 
PIC 9 '5) • 
PIC 9. 

USING PART-NO, QUANTITY, STATIS. PROCEDURE DIVISION 
DECLARATIVES. 
FILE-ERRORS SECTION O. 

USE AFTER ERROR PROCEDURE ON STOCK-FILE. 
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CHECK-ERRORS. 
IF FILE-STATUS = 99 DISPLAY "RECORD UNAVAILABLE " 

LINE 23, ELSE MOVE 0 TO TAG. 
IF TAG = 1 GO TO READ-RECORD. 
IF TAG = 2 GO TO UPDATE-RECORD. 
IF FILE-STATUS = 23 DISPLAY "INVALID PART NUMBER " 

LINE 23, 
ELSE DISPLAY "ERROR -- FILE STATUS = " 

LINE 23, DISPLAY FILE-STATUS POSITION O. 
ACCEPT TAG POSITION O. 
CLOSE STOCK-FILE. 

EXIT-ERRORS. 
EXIT PROGRAM. 

END DECLARATIVES. 
MAIN-ROUTINE SECTION 1. 
SET-KEY. 

MOVE 1 TO STATIS. 
OPEN 1-0 STOCK-FILE. 
MOVE PART-NO TO PART. 

READ-RECORD. 
DISPLAY BLANK-LINE LINE 23. 
MOVE 1 TO TAG. 
READ STOCK-FILE RECORD KEY IS PART. 
MOVE 0 TO STATIS. 
ADD QUANTITY TO QUANTITY-ON-HAND. 

UPDATE-RECORD. 
DISPLAY BLANK-LINE LINE 23. 
MOVE 2 TO TAG. 
REWRITE STOCK-RECORD. 
DISPLAY "Display Stock Status? 'YIN) " 

LINE 23. 
ACCEPT TAG POSITION O. 
DISPLAY BLANK-LINE LINE 23. 
IF TAG = "y" CALL "SSTAT" USING PART-NO. 
CLOSE STOCK-FILE. 

~XIT-ROUTINE. 

EXIT PROGRAM. 

IDENTIFICATION DIVISION. 
PROGRAM-ID. ISSUE. 

* * 
* THIS SUBROUTINE ISSUES STOCK IF THE QUANTITY ON HAND 

IS AT LEAST AS LARGE AS THE QUANTITY REQUESTED. * 
* * 

ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-CCMPUTER. TI-990-10. 
OBJECT-COMPUTER. TI-990-10. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 
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SELECT STOCK-FILE, ASSIGN TO RANDOM, "PIF": 
ORGANIZATION IS INDEXED; 
ACCESS IS DYNAMIC; 
RECORD KEY IS PART: 
ALTERNATE RECORD KEY IS DESC WITH DUPLICATES; 
FILE STATUS IS FILE-STATUS. 

DATA DIVISION. 
FILE SECTION. 
FD STOCK-FILE 

LABEL RECORD IS STANDARD. 
01 STOCK-RECORD. 

03 PART 
03 DESC 
03 COST 
03 QUANTITY-ON-HAND 
03 REORDER-LEVEL 

WORKING-STORAGE SECTION. 
01 FILE-STATUS 
01 TAG 
01 BLANK-LINE 
LINKAGE SECTION. 
01 PART-NO 
01 QUANTITY 
01 STATIS 

PIC X 115) • 
PIC X -20). 
PIC 999V99. 
PIC 9 .5) • 
PIC 9 *5) • 

PIC XX. 
PIC X. 
PIC X .80) VALUE SPACES. 

PIC 9 -5) • 
PIC 9 *5) • 
PIC 9. 

USING PART-NO, QUANTITY, STATIS. PROCEDURE DIVISION 
DECLARATIVES. 
FILE-ERRORS SECTION O. 

USE AFTER ERROR PROCEDURE ON STOCK-FILE. 
CHECK-ERRORS. 

IF FILE-STATUS = 99 DISPLAY "RECORD UNAVAILABLE " 
LINE 23, ELSE MOVE a TO TAG. 

IF TAG = 1 GO TO READ-RECORD. 
IF TAG = 2 GO TO UPDATE-RECORD. 
IF FILE-STATUS = 23 DISPLAY "INVALID PART NUMBER " 

LINE 23, 
ELSE DISPLAY "ERROR -- FILE STATUS = " 

LINE 23, DISPLAY FILE-STATUS POSITION O. 
ACCEPT TAG POSITION O. 
CLOSE STOCK-FILE. 

EXIT-ERRORS. 
EXIT PROGRAM. 

END DECLARATIVES. 
MAIN-ROUTINE SECTION 1. 
SET-KEY. 

MOVE 1 TO STATIS. 
OPEN 1-0 STOCK-FILE. 
MOVE PART-NO TO PART. 

READ-RECORD. 
DISPLAY BLANK-LINE LINE 23. 
MOVE 1 TO TAG. 
READ STOCK-FILE RECORD KEY IS PART. 
IF QUANTITY-ON-HAND < QUANTITY GO TO DISPLAY-STATUS. 
MOVE 0 TO STATIS. 
SUBTRACT QUANTITY FROM QUANTITY-ON-HAND. 

UPDATE-RECORD. 
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DISPLAY BLANK-LINE LINE 23. 
MOVE 2 TO TAG. 
REWRITE STOCK-RECORD. 

DISPLAY-STATUS. 
DISPLAY "D i sp1 ay Stock S ta tus? .y IN) " 

LINE 23. 
ACCEPT TAG POSITION O. 
DISPLAY BLANK-LINE LINE 23. 
CLOSE STOCK-FILE. 
IF TAG = "Y" CALL "SSTAT" USING PART-NO. 

EXIT-ROUTINE. 
EXIT PROGRAM. 

IDENTIFICATION DIVISION. 
PROGRAM-ID. REORD. 

* * * THIS SUBROUTINE PRINTS A LISTING OF ALL ITEMS WHERE 
* THE QUANTITY ON HAND IS LESS THAN OR EQUAL TO THE 
* REORDER LEVEL. 
* * 

ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. TI-990-10. 
OBJECT-COMPUTER. TI-990-10. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 

SELECT STOCK-FILE ASSIGN TO RANDOM, "PIF"~ 

ORGANIZATION IS INDEXED; 
ACCESS IS SEQUENTIAL; 
RECORD KEY IS PART; 
ALTERNATE RECORD KEY IS DESC WITH DUPLICATE3i 
FILE STATUS IS FILE-STATUS. 

SELECT PRINT-FILE ASSIGN TO PRINT, "RR" 
ORGANIZATION IS SEQUENTIAL; 
ACCESS IS SEQUENTIAL; 
FILE STATUS IS PRINT-STATUS. 

DATA DIVISION. 
FILE. SECTION. 
FD STOCK-FILE 

LABEL RECORD IS STANDARD. 
01 STOCK-RECORD. 

03 PART 
03 DESC 
03 COST 
03 QUANTITY-ON-HAND 
03 REORDER-LEVEL 

FD PRINT-FILE 
LABEL RECORD IS OMITTED. 

PIC X'5). 
PIC X ,20) . 
PIC 999V99. 
PIC 9 .5) . 
PIC 9.5). 

01 PRINT-RECORD PIC X *80). 
WORKING-STORAGE SECTION. 
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01 FILE-STATUS PIC XX. 
01 PRINT-STATUS PIC XX. 
01 TAG PIC X. 
01 BLANK-LINE PIC X '80} VALUE SPACES. 
01 FLAG PIC 9. 
01 DATE-IN. 

03 YEAR PIC 99. 
03 MONTH PIC 99. 
03 DAYS PIC 99. 

01 1ST-HEADING. 
03 FILLER PIC X *31} VALUE SPACES. 
03 FILLER PIC X '17} VALUE "I N V E N T o R Y". 
03 FILLER PIC X *32} VALUE SPACES. 

01 2ND-HEADING. 
03 FILLER PIC X i33) VALUE SPACES. 
03 FILLER PIC X *14) VALUE "REORDER REPORT" • 
03 FILLER PIC X -13) VALUE SPACES. 
03 DATE-O. 

05 MONTH-O PIC Z9. 
05 FILLER PIC X VALUE "/". 
05 DAYS-O PIC 99. 
05 FILLER PIC X VALUE "/". 
05 YEAR-O PIC 99. 

03 FILLER PIC X .12) VALUE SPACES. 
01 3RD-HEADING. 

03 FILLER PIC X '7) VALUE SPACES. 
03 FILLER PIC X '4} VALUE "PART" . 
03 FILLER PIC X .6) VALUE SPACES. 
03 FILLER PIC X .11) VALUE "DESCRIPTION". 
03 FILLER PIC X ,15) VALUE SPACES. 
03 FILLER PIC X *4} VALUE "COST". 
03 FILLER PIC X *5} VALUE SPACES. 
03 FILLER PIC X '8) VALUE "QUANTITY" . 
03 FILLER PIC X '5) VALUE SPACES. 
03 FILLER PIC X .7) VALUE "REORDER" . 
03 FILLER PIC X .8} VALUE SPACES. 

01 4TH-HEADING. 
03 FILLER PIC X '6} VALUE SPACES. 
03 FILLER PIC X .6} VALUE "NUMBER". 
03 FILLER PIC X *41) VALUE SPACES. 
03 FILLER PIC X *7) VALUE "ON HAND". 
03 FILLER PIC X ,6} VALUE SPACES. 
03 FILLER PIC X *5} VALUE "LEVEL" . 
03 FILLER PIC X .9} VALUE SPACES. 

01 DETAIL-LINE. 
03 FILLER PIC X *7) VALUE SPACES. 
03 PART-O PIC 9 ,5) • 
03 FILLER PIC X '5) VALUE SPACES. 
03 DESC-O PIC X '20} . 
03 FILLER PIC X *4} VALUE SPACES. 
03 COST-O PIC ZZZ.99. 
03 FILLER PIC X.6} VALUE SPACES. 
03 QUANTITY-ON-HAND-O PIC ZZ,ZZ9. 
03 FILLER PIC X.6) VALUE SPACES. 
03 REORDER-LEVEL-O PIC ZZ,ZZ9. 
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03 FILLER PIC X -9) VALUE SPACES. 
PROCEDURE DIVISION. 
DECLARATIVES. 
STOCK-ERRORS SECTION O. 

USE AFTER ERROR PROCEDURE ON STOCK-FILE. 
CHECK-STOCK. 

IF FILE-STATUS = 99 DISPLAY "RECORD UNAVAILABLE" 
LINE 23, ACCEPT TAG POSITION 0, GO TO READ-RECORD, 

ELSE DISPLAY "ERROR -- FILE STATUS = " 
LINE 23, DISPLAY FILE-STATUS POSITION O. 

ACCEPT TAG POSITION O. 
CLOSE STOCK-FILE. 
IF FLAG = 1 CLOSE PRINT-FILE. 
GO TO EXIT-ROUTINE. 

PRINT-ERRORS SECTION 1. 
USE AFTER ERROR PROCEDURE ON PRINT-FILE. 

CHECK-PRINT. 
IF PRINT-STATUS = 93 DISPLAY "DEVICE NOT AVAILABLE" 

LINE 23, 
ELSE DISPLAY "ERROR -- PRINT STATUS = " 

LINE 23, DISPLAY PRINT-STATUS POSITION O. 
ACCEPT TAG POSITION O. 
CLOSE STOCK-FILE, PRINT-FILE. 
GO TO EXIT-ROUTINE. 

END DECLARATIVES. 
MAIN-ROUTINE SECTION 3. 
OPEN-FILES. 

OPEN INPUT STOCK-FILE. 
OPEN OUTPUT PRINT-FILE. 
MOVE 1 TO FLAG. 
MOVE LOW-VALUES TO DESC. 
START STOCK-FILE KEY> DESC. 
ACCEPT DATE-IN FROM DATE. 
MOVE MONTH TO MONTH-O. 
MOVE DAYS TO DAYS-a. 
MOVE YEAR TO YEAR-O. 

PRINT-HEADINGS. 
WRITE PRINT-RECORD FROM 1ST-HEADING AFTER 2 LINES. 
WRITE PRINT-RECORD FROM 2ND-HEADING AFTER 1 LINE. 
WRITE PRINT-RECORD FROM BLANK-LINE AFTER 1 LINE. 
WRITE PRINT-RECORD FROM 3RD-HEADING AFTER 1 LINE. 
WRITE PRINT-RECORD FROM 4TH-HEADING AFTER 1 LINE. 
WRITE PRINT-RECORD FROM BLANK-LINE AFTER 1 LINE. 

READ-RECORD. 
READ STOCK-FILE NEXT RECORD WITH NO LOCK 

AT END CLOSE STOCK-FILE, PRINT-FILE, 
GO TO EXIT-ROUTINE. 

IF REORDER-LEVEL < QUANTITY-aN-HAND GO TO READ-RECORD. 
MOVE PART TO PART-a. 
MOVE DESC TO DESC-O. 
MOVE COST TO COST-a. 
MOVE QUANTITY-ON-HAND TO QUANTITY-ON-HAND-O. 
MOVE REORDER-LEVEL TO REORDER-LEVEL-O. 
WRITE PRINT-RECORD FROM DETAIL-LINE AFTER 1 LINE. 
GO TO READ-RECORD. 
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EXIT-ROUTINE. 
EXIT PROGRAM. 

IDENTIFICATION DIVISION. 
PROGRAM-ID. SSTAT. 

* * * THIS SUBROUTINE DISPLAYS THE STATUS OF A PART NUMBER. 
* * 

ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. TI-990-10. 
OBJECT-COMPUTER. TI-990-10. 
INPUT-OUTPUT SECTION. 
FILE-CONTROL. 

SELECT STOCK-FILE, ASSIGN TO RANDOM, "PIF"; 
ORGANIZATION IS INDEXED; 
ACCESS IS DYNAMIC; 
RECORD KEY IS PART; 
ALTERNATE RECORD KEY IS DESC WITH DUPLICATES; 
FILE STATUS IS FILE-STATUS. 

DATA DIVISION. 
FILE SECTION. 
FD STOCK-FILE 

LABEL RECORD IS STANDARD. 
01 STOCK-RECORD. 

03 PART 
03 DESC 
03 COST 
03 QUANTITY-ON-HAND 
03 REORDER-LEVEL 

WORKING-STORAGE SECTION. 
01 FILE-STATUS 
01 TAG 
01 COST-D 
01 QUANTITY-ON-HAND-D 
01 REORDER-LEVEL-D 
01 BLANK-LINE 
01 N 
LINKAGE SECTION. 

PIC X *5) • 
PIC X .20). 
PIC 999V99. 
PIC 9 -5) . 
PIC 9.5). 

PIC 
PIC 
PIC 
PIC 
PIC 
PIC 
PIC 

XX. 
X. 
ZZZ.99. 
ZZ,ZZ9. 
ZZ,ZZ9. 
X tao) VALUE 
99. 

01 PART-NO PIC 9.5). 
PROCEDURE DIVISION USING PART-NO. 
DECLARATIVES. 
FILE-ERRORS SECTION O. 

USE AFTER ERROR PROCEDURE ON STOCK-FILE. 
CHECK-ERRORS. 

SPACES. 

IF FILE-STATUS = 99 DISPLAY "RECORD UNAVAILABLE " 
LINE 23, ACCEPT TAG POSITION 0, GO TO READ-RECORD. 

IF FILE-STATUS = 23 DISPLAY "INVALID PART NUMBER " 
LINE 23, 

ELSE DISPLAY "ERROR -- FILE STATUS = " 
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LINE 23. 
ACCEPT TAG POSITION O. 

EXIT-ERROR. 
EXIT PROGRAM. 

END DECLARATIVES. 
MAIN-ROUTINE SECTION 1. 
SET-KEY. 

OPEN INPUT STOCK-FILE. 
MOVE PART-NO TO PART. 

READ-RECORD. 
DISPLAY BLANK-LINE LINE 23. 
READ STOCK-FILE RECORD KEY IS PART. 
PERFORM DISPLAY-STATUS THRU DS-EXIT. 
CLOSE STOCK-FILE. 

EXIT-ROUTINE. 
EXIT PROGRAM. 

DISPLAY-STATUS. 
MOVE COST TO COST-D. 
MOVE QUANTITY-ON-HAND TO QUANTITY-ON-HAND-D. 
MOVE REORDER-LEVEL TO REORDER-LEVEL-D. 
DISPLAY "+------------------------------------------+" 

LINE 16, POSITION 19. 
PERFORM BOUNDARY THRU B-EXIT 

VARYING N FROM 17 BY 1 UNTIL N = 24. 
DIS P LA Y II +------------------------------------------+ " 

LINE 24, POSITION 19. 
DISPLAY "STOCK STATUS" LINE 17, POSITION 35. 
DISPLAY "PART NUMBER" LINE 19, POSITION 22. 
DISPLAY "DESCRIPTION" POSITION 22. 
DISPLAY "COST" POSITION 22. 
DISPLAY "QUANTITY ON HAND" POSITION 22. 
DISPLAY "REORDER LEVEL" POSITION 22. 
DISPLAY PART LINE 19 POSITION 40. 
DISPLAY DESC POSITION 40. 
DISPLAY COST-D POSITION 4D. 
DISPLAY QUANTITY-ON-HAND-D POSITION 40. 
DISPLAY REORDER-LEVEL-D POSITION 40. 
ACCEPT TAG. 
PERFORM CLEAR-SCREEN THRU CS-EXIT 

VARYING N FROM 16 BY 1 UNTIL N = 25. 
DS-EXIT. EXIT. 
BOUNDARY. 

DISPLAY " ,n LINE N, POSITION 19. 
DISPLAY " f" LINE N, POSITION 62. 

B-EXIT. EXIT. 
CLEAR-SCREEN. 

DISPLAY BLANK-LINE LINE N. 
CS-EXIT. EXIT. 
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================== GEN990-AUTO SYSGEN 
DATA DISC: -DS01) 
TARGET DISK: ~SOl) 
INPUT: 
OUTPUT: SYS1 

LINE: .60) 
TIME SLICING ENABLED? ~ES) 
TIME SLICE VALUE: tI) 
TASK SENTRY ENABLED? ~O) 

TABLE: ? 

RELEASE 3.3.0 ------------------------------------

WHAT LENGTH IN WORDS DO YOU WANT THE SYSTEM TABLE TO BE: ? 
THE SYSTEM TABLE AREA IS A MEMORY RESIDENT, RESERVED AREA THAT IS USED 
TO MAINTAIN SYSTEM DATA STRUCTURES. THE SIZE OF THIS AREA IS HIGHLY 
DEPENDENT ON THE SYSTEM CONFIGURATION. A GUIDELINE TO FOLLOW WHEN 
SPECIFING THIS AREA IS AS FOLLOWS: 

SYSTEM TABLE SIZING 
FEATURE 

BASE SYSTEM AREA * 
ACTIVE FOREGROUND SCI ** 
ACTIVE BACKGROUND SCI ** 
ADDITIONAL PER INSTALLED DISK 

»> ENTER ANY KEY TO CONTINUE «< 

ADDITIONAL vlORDS 
1100 WORDS 

300 WORDS 
350 WORDS 
200 WORDS 

* SYSTEM AREA FOR A SINGLE TERMINAL SYSTEM; WITH 1 FOREGROUND 

** 
AND 1 BACKGROUND SCI ALLOWED; AND ONLY THE SYSTEM DISK INSTALLED 
THESE ESTIMATES ARE FOR NOMINAL LOADING. 

GEN990 PROVIDES NO DEFAULT FOR THIS PARAMETER: 
TABLE: 5K 

COMMON: .NONE) 
INTERRUPT DECODER: ~ONE) 

FILE MANAGEMENT TASKS: .2) 
CLOCK: .5} 
ID: 'NONE) 
OVERLAYS: -2) 
SYSLOG: .6) 
BUFFER. MANAGEMENT: .1K) 
I/O BUFFERS: ,0 } 
INTERTASK: dOO} 512 
KIF? ,YES} 
SEQUENTIAL PLACEMENT?: ~ES) 
COUNTRY CODE: .US) 
POWERFAIL: .NO) 
SCI BACKGROUND: ,2 ) 
SCI FOREGROUND: .8) 10 
EREAKPO INT: .16 ) 
CARD 1: 10 
CARD 2: 

DEVICE: K820 
eRU: .)00) 
ACCESS TYPE: .RECORD) 
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TIME OUT: .0) 
CHARACTER QUEUE: .6 ) 
INTERRUPT: .6 ) 

DEVICE: VDT 
CRU: .>100) 0580 
ACCESS TYPE: ~ECORD) 
TIME OUT: .0 ) 
CRT TYPE: .911) 
3270 CRU ADDRESS: ~ONE) 
CHARACTER QUEUE: .6) 
INTERRUPT: .10) 
EXPANSION CHASSIS: tl) 
EXPANSION POSITION: 7 

DEVICE: VDT 
CRU: ->100) OSAO 
ACCESS TYPE: ~ECORD) 
TIME OUT: .0) 
CRT TYPE: .911) 
3270 CRU ADDRESS: ~ONE) 
CHARACTER QUEUE: .6) 
INTERRUPT: ,10 ) 
EXPANSION CHASSIS: ,1) 
EXPANSION POSITION: 14 

DEVICE: VDT 
CRU: .>100) 0480 
ACCESS TYPE: ~ECORD) 
TIM,E OUT: .0) 
CRT TYPE: .911 ) 
3270 CRU ADDRESS: ~ONE) 
CHARACTER QUEUE: .6 ) 
INTERRUPT: .10) 
EXPANS ION CHASS IS: ,1 ) 
EXPANSION POSITION: 3 

DEVICE: VDT 
CRU: .)100) 04AO 
ACCESS TYPE: ~ECORD) 
TIME OUT: .0) 
CRT TYPE: .911) 
3270 CRU ADDRESS: ~ONE) 
CHARACTER QUEUE: .6 ) 
INTERRUPT: .10) 
EXPANS ION CHASS IS: .1) 
EXPANSION POSITION: 11 

DEVICE: VDT 
CRU: .>100) OSCO 
~CCESS TYPE: ~ECORD) 
TIME OUT: .0 ) 
CRT TYPE: .911) 
3270 eRU ADDRESS: ~ONE) 
CHARACTER QUEUE: ·6) 
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INTERRUPT: .10 ) 
EXPANS ION CHASS IS : .1) 
EXPANSICN POSITION: 8 

DEVICE: VDT 
CRU: .<100) 05EO 
ACCESS TYPE: ~ECORD) 
TIME OUT: .0 ) 
CRT TYPE: .911) 
3270 CRU ADDRESS: ~ONE) 
CHARACTER QUEUE: .6 ) 
INTERRUPT: .10) 
EXPANSION CHASSIS: .1) 
EXPANSION POSITION: 9 

DEVICE: VDT 
CRU: .)100) 04CO 
ACCESS TYPE: .RECORD) 
TIME OUT: .0) 
CRT TYPE: .911) 
3270 CRU ADDRESS: ~ONE) 
CHARACTER QUEUE: ·6) 
INTERRUPT: .10 ) 
EXPANSION CHASSIS: .1) 
EXPANSION POSITION: 4 

DEVICE: VDT 
CRU: ,)100) 04EO 
ACCESS TYPE: 'RECORD) 
TIME OUT: .0) 
CRT TYPE: ,911) 
3270 CRU ADDRESS: ~ONE) 
CHARACTER QUEUE: .6) 
INTERRUPT: .10) 
EXPANSION CHASSIS: .1) 
EXPANSION POSITION: 10 

DEVICE: K820 
CRU: ,)100) 0440 
ACCESS TYPE: ,RECORD) 
TIME OUT: ,0) 
CHARACTER QUEUE: ,6) 
IN':I:ERRUPT: .6) 10 
EXPANS ION CHASS IS : ,1 ) 
EXPANSION POSITION: 2 

DEVICE: DS 
TILINE: 'P800) 
DRIVES: ,1) 2 
DEFAULT RECORD SIZE: .864) 
INTERRUPT: .13) 15 

DEVICE: DS 
TILINE: .P800) OF820 
DRIVES: .1 ) 
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DEFAULT RECORD SIZE: ~64) 288 
INTERRUPT: .13) 7 

DEVICE: MT 
TILINE: -F800) 
DRIVES: .1 ) 
INTERRUPT: .9) 12 

DEVICE: LP 
CRU: .)60) 
ACCESS TYPE: ~ILE) 
TIME OUT: ;30) 
PRINT MODE: EERIAL) 
EXTENDED? ~O) Y 
3270 CRU ADDRESS: ~ONE) 
INTERRUPT: .14 ) 

DEVICE: LP 
CRU: .)60) 0460 
ACCESS TYPE: ~ILE) 
TIME OUT: .30) 
PRINT MODE: EERIAL) 
EXTENDED? ~O) Y 
3270 CRU ADDRESS: ~ONE) 
INTERRUPT: .14) 10 
EXPANSION CHASS IS: -1) 
EXPANSION POSITION: 15 

DEVICE: CM 
CRU: .)140) 020 
COMM PACKAGE: -3780) 
BUFFER SIZE: '0) 512 
INTERRUPT: .8) 6 

DEVICE: SD 
CRU: -)20) 0500 
INTERRUPT CRU BIT: ~A) 
NAME: Ttrl 
KSB: 'NONE) 
DSR WORKSPACE: PDTM01 
INTERRUPT ENTRY: TMINT2 
~DT FILE: .S$SYSGEN.PDT$TM01 
DSR FILE: .S$SYSGEN.DSR$TM2 
JVERRIDE? ,YES) 
INTERRUPT: rl5) 10 
EXPANSION CHASSIS: '1) 
EXPANSION POSITION: 12 

JEVICE: SD 
:RU: .)20) 0540 
INTERRUPT CRU BIT: ~A) 
~AME: EM 
KSB: .NONE) 
JSR WORKSPASE: PDE~101 
INTERRUPT ENTRY: EMINT2 
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PDT FILE: .S$SYSGEN.PDTEMOI 
DSR FILE: .S$SYSGEN.DSR$EM2 
OVERRIDE? .YES) 
INTERRUPT: t15) 10 
EXPANS ION CHASS IS: ,1) 
EXPANSION POSITION: 6 

DEVICE: 

SVC: 
XOP: 

CONFIGURATION FILE IS COMPLETE. DO YOU WANT TO SAVE IT? ~ES) 
********** CONFIGURATION FILE SAVED ********** 
******** D$DATA SOURCE FILE IS NOW BEING BUILT ********** 
****** THE LINK EDIT COMMAND STREAM SOURCE FILE IS BEING BUILT ****** 
******** BATCH FILE FOR SYSGEN COMPLETION IS NOW BEING BUILT ******* 
DO YOU NEED INSTRUCTIONS TO COMPLETE THE SYSGEN? N 
********* GEN990 TERMINATED ********** 
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MODULE 1 

Worksheet 1 

WITHOUT SHARED PROCEDURES 

TASKI TASK2 TASK3 

+-------------------------------------+ , , PI 10K 10K 10K 
r P21 15K 
r P22 10K 10K 
J TASK 15K 20K 10K' 
I TOTAL 40K 40K 30K 
I , TOTAL is 110K 
+-------------------------------------+ 

WITH SHARED PROCEDURES 

TASK1 TASK2 TASK3 
+-------------------------------------+ 
f r 
J PI 10K r 
I P21 15K J 
, P22 10K 
f TASK 15K 20K 10K 
'TOTAL 40K 30K 10K , 
, TOTAL is 80K 
+-------------------------------------+ 

Savings is 30K 
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Worksheet 2 

LIBRARY 
PROCEDURE 
DUMMY 
INCLUDE 
PROCEDURE 
INCLUDE 
INCLUDE 
INCLUDE 
TASK 
INCLUDE 
ALLOCATE 
INCLUDE 
INCLUDE 
END 

LIBRARY 
PROCEDURE 
DUMMY 
INCLUDE 
PROCEDURE 
DUMMY 
INCLUDE 
INCLUDE 
INCLUDE 
TASK 
INCLUDE 
ALLOCATE 
INCLUDE 
INCLUDE 
END 

TI.COBOL.OBJ 
RCOBOL 

.S$SYSLIB.RCBPRC 
ULIB 
HNSUB) 
.ADDNUM) 
IQUTSUB) 

TASKI 
.S$SYSLIB.RCBTSK 

.S$SYSLIB.RCBMPD 
'PROGl) 

TI.COBOL.OBJ 
RCOBOL 

.S$SYSLIB.RCBPRC 
ULIB 

IINSUB) 
'ADDNUM) 
aQUTSUB) 

TASK2 
.S$SYSLIB.RCBTSK 

.S$SYSLIB.RCBMPD 
.PROG2 ) 
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MODULE 2 

Worksheet 1 

LIBRARY 
LIBRARY 
PROCEDURE 
DUMMY 
INCLUDE 
PHASE 0, 
INCLUDE 
LOAD 
INCLUDE 
INCLUDE 
PHASE 1, 
INCLUDE 
PHASE 1, 
INCLUDE 
PHASE 2, 
INCLUDE 
PHASE 2, 
INCLUDE 
PHASE 1, 
INCLUDE 
END 

.S$SYSLIB 
TleCOBOL.OBJ 
RCOBOL 

tRCBPRC} 
ROOT 
.RCBTSK} 

'RCBMPD} 
tMAINPROG} 

BEGIN 
'SUBI } 

MANIP 
.SUB2 } 

CALCI 
-SUB3 } 

CALC2 
.SUB4 ) 

QUIT 
*SUB 5 ) 
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MODULE 4 

Worksheet 1 

• PROC UPINV -RECEIPT tR), ISSUE." 
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MODULE 1 

Worksheet 1 

WITHOUT SHARED PROCEDURES 

TASKl TASK2 TASK3 
+-------------------------------------+ 
, J 

'PI 10K 10K 10K 
P21 15K 
P22 10K 10K 

J TASK 15K 20K 10K 
'TOTAL 40K 40K 30K 
r 
f TOTAL is lIOK 
+-------------------------------------+ 

WITH SHARED PROCEDURES 

TASKl TASK2 TASK3 
+-------------------------------------+ 

PI 10K 
P21 15K 
P22 10K 
TASK 15K 20K 10K 
TOTAL 40K 30K 10K 

, TOTAL is BOK 
+-------------------------------------+ 

Savings is 30K 
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Worksheet 2 

LIBRARY 
PROCEDURE 
DUMMY 
INCLUDE 
PROCEDURE 
INCLUDE 

TI.COBOL.OBJ 
RCOBOL 

.S$SYSLIB.RCBPRC 
ULIB 
'INSUB) 
tADDNUM) 



MODULE 4 

Worksheet 1 

.PROC UPINV ~ECEIPT ,R), ISSUE '1), REORDER REPORT .P)) = 4, 
ENTER OPTION = STRING 
.SYN I = TI.INV.OBJ 
.SYN OPT = &ENTER OPTION 
* * === VALIDATE OPTION === 
* 
.IF @OPT, NE, R 

• IF @OPT, NE, I 
.IF @OPT, NE, P 

MSG TEXT = "INVALID OPTION" 
.ENDIF 

.ENDIF 
.ENDIF 
* * === DETERMINE OPTION SELECTED 
* 
.IF @OPT, EQ, R 

.SYN PROG = RECPT 
.ENDIF 
.IF @OPT, EQ, I 

.SYN PROG = ISSUE 
.ENDIF 
.IF @OPT, EQ, P 

.SYN PROG = REORD 
.ENDIF 
* 
* === EXECUTE PROGRAM ---
* 
XCPF OBJECT ACCESS NAME = @I.@PROG, 

DEBUG MODE = NO, 
MESSAGE ACCESS NAME = "" 
SWITCHES = 00000000, 
FUNCTION KEYS = NO 

* 
* === IF OPTION = "P" EXECUTE "REORD" 
* 
• IF @OPT, EQ, P 

PF FILE PATHNAME = TI.INV.REORD, 

!NOT REQUIRED 
!NOT REQUIRED 
!NOT REQUIRED 
!NOT REQUIRED 

AND PRINT REPORT 

ANSI FORMAT = NO, !NOT REQUIRED 
LISTING DEVICE = LPOl, 
DELETE AFTER PRINTING = YES, 
NUMBER OF LINES/PAGE = "" !NOT REQUIRED 

MSG TEXT = "PRINTING OF REORDER REPORT COMPLETE" 
.ENDIF 
.SYN I = "", OPT = "", PROG = "" 
.EOP 
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Worksheet 2 

CLE ~OMPILE, LINK, AND EXECUTE) = 5, 
FILE NAME = ACNM 
.SYN CS=TI.COBOL.SRC 
.SYN CO=TI.COBOL.OBJ 
.SYN CL=TI.COBOL.LST 
* * === COMPILE PROGRAM 
* 
XCCF SOURCE = @CS.&FILE NAME, 

OBJECT = @CO.&FILE NAME, 
LISTING = @CL.&FILE NAME 

* 
* === IF NO WARNINGS OR ERRORS, BUILD LINK CONTROL FILE ---
* 
• IF @$$CC, EQ, 0 

* 

.DATA TI.COBOL.LCF.&FILE NAME, SUBSTITUTION = YES 
LIBRARY .S$SYSLIB 
FORMAT IMAGE,REPLACE 
PROC RCOBOL 
DUMMY 
INCLUDE 'RCBPRC) 
TASK &FILE NAME 
INCLUDE tRCBTSK) 
INCLUDE 'RCBMPD) 
INCLUDE @CO.&FILE NAME 
END 

.EOD 

* === EXECUTE LINK EDITOR === 
* 

XLE 

WAIT 
* 

CONTROL 
LINKED 
LISTING 

= TI.COBOL.LCF.&FILE NAME, 
= TI.COBOL.PROGF, 
= TI.COBOL.LMAP.&FILE NAME 

* === IF NO WARNINGS OR ERRORS, EXECUTE PROGRAM ---
* 

.IF @$$CC, EQ, 0 
AL LUNO = "", 

ACCESS = TI.COBOL.PROGF, 
PROG FILE = YES, 
DISPLAY = NO 

XCTF PROG FILE LUNO = @$$LU, 
TASK ID OR NAME = &FILE NAME 

RL LUNO = @$$LU 
.ENDIF 

.ENDIF 

.SYN CS = "" CO = "" CL = "" 
Q$SYN 
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Worksheet 3 

CLE ~OMPILE, LINK, AND EXECUTE) = 5, 
FILE NAME = ACNM 
.SYN CS=TI.COBOL.SRC 
.SYN CO=TI.COBOL.OBJ 
.SYN CL=TI.COBOL.LST 
.SYN F=&FILE,NAME 
* * === COMPILE PROGRAM === 
* 
.BID TASK=>S7, LUNO=>10, PARMS= .@CS.@F, @CO.@F, @CL.@F, 

"" SO, 55, 6144, 1000) 
* * === IF NO WARNINGS OR ERRORS, BUILD LINK CONTROL FILE ---
* 
.IF @$$CC, EO, 0 

* 

.DATA TI.COBOL.LCF.@F, SUBSTITUTION = YES 
LIBRARY .S$SYSLIB 
FORMAT IMAGE,REPLACE 
PROC RCOBOL 
DUMMY 
INCLUDE tRCBPRC) 
TASK @F 
INCLUDE ~CBTSK) 

INCLUDE .RCBMPD) 
INCLUDE @CO.@F 
END 

.EOD 

* === EXECUTE LINK EDITOR === 
* 

* 

.OBID TASK=>S6, LUNO=>10, PARMS= ."TI.COBOL.LCF.@F", 
"TI.COBOL.PROGF", "TI.COBOL.LMAP.@F", 4096, SO) 

WAIT 

* --- IF NO WARNINGS OR ERRORS, EXECUTE PROGRAM === 
* 

.IF @$$CC, EO, 0 
.OVLY OVLY=>lB, LUNO=O, 

PARMS= .6,0,"TI.COBOL.PROGF",Y,$AL$L,Y,N) 
.BID TASK=@F, LUNO=@$AL$L, 

PARMS = ., N , " " , II " , II " ) 

.OVLY OVLY=>lB, LUNO=O, PARMS= .30,@$AL$L) 
.ENDIF 

.ENDIF 

.SYN CS = "" CO = "" CL = "" F = "" 
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Lab Exercise 1 

CUBE ~UBE A NUMBER THAT IS BETWEEN -5 AND +5), 
ENTER A NUMBER = INT 
.SYN N = &ENTER A NUMBER 
. LOOP 

.LOOP 

.WHILE @N, GT, 5 
MSG TEXT = "+NVALID NUMBER, TRY AGAIN" 
CUBE 
.EXIT 
• REPEAT 

.WHILE @N, LT, -5 
MSG TEXT = "-NVALID NUMBER, TRY AGAIN" 
CUBE 
.EXIT 
.REPEAT 
.EVAL CUBEN = @N * @N * @N 
MSG TEXT = liTHE CUBE OF @N IS @CUBEN" 
.SYN N = "", CUBEN = nIt 

Lab Exercise 2 

PR .PRINT REPORT)=4, 
FILE ACCESS NAME=ACNM, 
HOW MANY COPIES?=INT, 
ANSI FORMAT?=YESNO aNa) , 
DELETE AFTER PRINTING?=YESNO ~O) 
.SYN FAN = "@&FILE ACCESS NAME" 
.SYN HMC = "&HOW MANY COPIES" 
.SYN AF = "&ANSI FORMAT" 
.SYN DEL = "NO" 
.LOOP 
.WHILE @HMC, GE, 1 
* * === IF LAST COPY, SET DELETE PARAMETER ---
* 

* 

.IF @HMC, EQ, 1 
.SYN DEL = n&DELETE AFTER PRINTING" 

.ENDIF 

PF FILE PATHNAME = @FAN, 
ANSI FORMAT = @AF, 
LISTING DEVICE = LPOl, 
DELETE AFTER PRINTING = @DEL 

.EVAL HMC=@HMC-l 

. REPEAT 

.SYN FAN="", HMC="", AF="" , DEL="" 
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Lab Exercise 3 

SAVE 
.IF "@$XE$", EQ, " " 

MSG TEXT = "OUTPUT FILE PATHNAME", REPLY = "$XE$" 
.ENDIF 
QE$l OUTPUT FILE ACCESS NAME = "@$XE$", 

REPLACE = YES, 
MOD LIST ACCESS NAME = "" 

XE FILE ACCESS NAME = "@$XE$" 

MODULE 5 

Worksheet 1 

XCC ~XECUTE COBOL COMPILER <VERSION: 3.2.0 79173» =2, 
FILE NAME = ACNM ."@$XCC$F") 
DIRECTORY NAME = ACNM ."@$XCC$D") , 
PROGRAM SIZE 'LINES) = INT .1000) 
.SYN D=@&DIRECTORY NAME 
.SYN F=&FILE NAME 
.SYN S=@@D.SRC.@F 
.SYN O=@@D.OBJ.@F 
.SYN L=@@D.LST.@F 
.SYN MEMX = "&PROGRAM SIZE 'LINES)" 
.EVAL MEMORY = "@MEMX / 500 * 7168" 
.IF "@MEMORY" ,GT, "30840" 
.EVAL MEMORY = "30840" 
.ENDIF 
.IF "@MEMORY" ,LT, "7168" 
.EVAL MEMORY = "6144" 
.ENDIF 
* * === DELETE UNNECESSARY MESSAGES AND SYNONYM ASSIGNMENT --­
* === MODIFY .OBID PARAMETERS === 
* 
.OBID TASK = >87, LUNC = >10, 
P ARMS = .@ @ @S, @ @ @O, @ @ @L , X, 80, 55, 

@MEMORY,&PROGRAM SIZE aLINES)) 
* * === MODIFY SYNONYM ASSIGNMENTS 
* 
.SYN $XCC$D = &DIRECTORY NAME 
.SYN $XCC$F = &FILE NAME 
.SYN MEMORY="", MEMX="", S="", 0="", L="", D="", F="" 
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Lab Exercise 1 

CFILE ~OPY FILE) = 7, 
INPUT DIRECTORY NAME = ACNM, 
OUTPUT DIRECTORY NAME = ACNM 
.SYN IDN = @&INPUT DIRECTORY NAME 
.SYN ODN = @&OUTPUT DIRECTORY NAME 
.. SYN FN=O 
* * 
* INCREMENT INPUT FILE NUMBER 
* GENERATE UNIQUE FILE NAME AND COpy 
* AS LONG AS OPERATOR ENTERS "Y" 
* * 
. LOOP 

.EVAL FN = @FN+1 

.SYN FILE = TCTEMP@FN 
UNIQUE SYNONYM = F 
CC INPUT = @@IDN.@FILE, 

OUTPUT = @@CDN.@F, 
REPLACE = YES 

MSG TEXT="@@IDN.@F COPIED TO @@ODN.@F" 
MSG TEXT="CONTINUE 'Y/N)", REPLY=ANS 

.WHILE @ANS, EQ, Y 

. REPEAT 

.SYN IDN="", ODN="", FN="", FILE="" , F="", 
$$UN$l="", $$UN$2="", ANS="" 

Lab Exercise 2 

UNIQUE GENERATE UNIQUE FILENAME), 
SYNONYM TO BE ASSIGNED=NAME ."@$$UN$2") 
.SYN $$UN$2=&SYN 
.IF "@$$UN$l",EQ,"$$UN$l" 
.EVAL $$UN$1="@$$ST*100" !MODIFY MULTIPLIER 
.ENDIF 
.SYN &SYN=CFILE@$$UN$l !MODIFY FILE NAME 
.EVAL $$UN$l="@$$UN$l+l" 
.IF @$$UN$1,GT,"@$$ST*lOO+99" !MODIFY VALIDATION 
. S YN $ $ UN $1 = '''' 
.ENDIF 
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Lab Exercise 3 

CFKEY ~REATE KEY INDEXED FILE), 
PATHNAME = ACNM, 
LOGICAL RECORD LENGTH = INT, 
PHYSICAL RECORD LENGTH = *INT, 
INITIAL ALLOCATION = *INT, 
SECONDARY ALLOCATION = *INT, 
MAXIMUM SIZE = INT 
.IF "@$CFK$KN", NE, "$CFK$KN" 
MSG T="ERROR: INVALID CFKEY SEQUENCE; CFKEY BEFORE ENDKEY" 
.SYN $CFK$L="", $CFK$PN="" , $CFK$FLRL="", 
$CFK$PRL="", $CFK$KS= .... , $CFK$IA="", $CFK$M= .... , 
$CFK$SA="" , $CFK$MS= .... , $CFK$KN="" 
.EXIT 
.ENDIF 
.SYN $CFK$KN = 1, 
$CFK$L = "", 
$CFK$KS = "1", 
$CFK$PN = "@&PATHNAME", 
$CFK$FLRL = "&LOGICAL RECORD LENGTH", 
$CFK$PRL = "&PHYSICAL RECORD LENGTH", 
$CFK$IA = "&INITIAL ALLOCATION", 
$CFK$SA = "&SECONDARY ALLOCATION", 
$CFK$MS = "&MAXIMUM SIZE", 
* 
* === ADD FOLLOWING SYNONYM ASSIGNMENT 
* 
$CFK$M = "NO" 
.IF "&PHYSICAL RECORD LENGTH", EQ, "" 
.SYN $CFK$PRL = 0 
.ENDIF 
.IF "&INITIAL ALLOCATION", EQ, .. " 
.SYN $CFK$IA = 0 
.ENDIF 
.IF "&SECONDARY ALLOCATION", EQ, "" 
.SYN $CFK$SA = 0 
.ENDIF 
.IF "@$$MO", NE, 0 
CFK$l 
ENDKEY 
.ENDIF 
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KEY -KEY DESCRIPTION FOR KEY NUMBER @$CFK$KN), 
START POSITION = INT ." @$CFK$KS") , 
KEY LENGTH = INT, 
DUPLICATES? = YESNO ~O), 

* 
* === MODIFY THE DEFAULT FOR THE FOLLOWING KEYWORD 
* 
MODIFIABLE? = YESNO '@$CFK$M), 
ANY MORE KEYS? = *YESNO eYES) 
.IF "@$CFK$KN", EQ, "$CFK$KN" 
MSG T="ERROR: INVALID CFKEY SEQUENCE; KEY BEFORE CFKEY" 
.EXIT 
.ENDIF 
* 
* === DELETED .IF STATEMENT === 
* 
.SYN $CFK$KS = "&START POSITION" 
* 
* MODIFY FOLLOWING PARAMETER LIST 
* @$CFK$M BECOMES &MODIFIABLE 
* 
.SYN 
$CFK$L="@$CFK$L, .@$CFK$KS, &KEY LENGTH, &DUPLICATES, &MODIFIABLE, Y) " 
. EVAL $CFK$KN = @$CFK$KN+l 

* 
* === ADD THE FOLLOWING .SYN AND .EVAL STATEMENTS 
* 
.SYN $CFK$M = "YES" 
• EVAL $CFK$KS = "@$CFK$KS + &KEY LENGTH" 
.IF "&ANY MORE KEYS", LT, Y 
.SYN $CFK$KS = "" 
.ENDIF 

No modifications of CFK$l or ENDKEY are required. 
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Lab Exercise 4 

ACL .AUTOMATED COBOL LINK)=5, 
OBJECT ACCESS NAME=ACNM .@$$XCC$OB), 
APPLICATION NAME=NAME, 
PROGRAM FILE NAME=ACNM, 
1st LINK TO THIS OUTPUT FILE=YESNO ~O), 
LIBRARY ACCESS NAME=*ACNM .@$ACL$LIB), 
LISTING ACCESS NAME=ACNM 
.SYN $ACL$AN=&APPLICATION 
.SYN $XCC$OB=@&OBJECT 
.SYN $ACL$LIB=@&LIBRARY 
* 
* === IF FIRST LINK CREATE PROGRAM FILE 

* 
.IF &lst, GE, Y 

.OVLY OVLY=>lB, LUNO=O, 
PARMS= tl4, &PROGRAM, 25,10,20,85," II , YES) 

.ENDIF 

* 
* === SET LIBRARY COMMAND === 
* 
.IF @$ACL$LIB, NE, "" 

.SYN LIBRARY="LIERARY @$ACL$LIB" 
.ELSE 

• SYN LIBRARY="; NO LIBRARY USED" 
.ENDIF 

* 
* === BUILD LINK CONTROL FILE ---
* 
.DATA .S$ACL@$$ST, SUBSTITUTION=YES 

@LIBRARY 

.EOD 
* 

FORMAT IMAGE, REPLACE 
PROCEDURE RCOBOL 
DUMMY 
INCLUDE .S$SYSLIB.RCBPRC 
PROCEDURE @$ACK$ANTION 
INCLUDE .S$SYSLIB.RCBMPD 
INCLUDE @$XCC$OB 
TASK @$ACL$AN 
INCLUDE .S$SYSLIB.RCBTSK 
END 

* === EXECUTE LINK EDITOR === 

* 
.OBID TASK=>86, LUNO=>10, 

PARMS= '.S$ACL@$$ST, &PROGRAM, &LISTING, 4096, 80) 
* 
.OVLY OVLY=>23, CODE=lO !WAIT COMMAND 
* 
* === DELETE TEMPORARY LINK CONTROL FILE --­
* 
.OVLY OVLY=>lB, LUNO=O, PARMS= .8, .S$ACL@$$ST) 
. SYN LIBRARY="", $ACL$AN="" 
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MODULE 6 

Lab Exercise 1 

BATCH 
"SYN C=TI. COBOL 
XCC SOURCE=@C.SRC.STOCK, OBJECT=@C.OBJ.STOCK, LIST=@C"LST.STOCK 
.IF @$$CC, GT, a 

.STOP TEXT="ERRORS IN THE COMPILE PHASE 
.ENDIF 
. DATA @C.LCF.STOCKREN, SUBSTITUTION=YES 

FORMAT IMAGE, REPLACE, 4 
PROCEDURE RCOBOL 
DUMMY 
INCLUDE 
PROCEDURE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
TASK 
INCLUDE 
ALLOCATE 
INCLUDE 
INCLUDE 
END 

.S$SYSLIB.RCBPRC 
INVSUBS 
@C.OBJ.RDINVO 
@C.OBJ.RECPTO 
@C.OBJ.ISSUEO 
@C.OBJ.REORDO 
@C.OBJ.SSTATO 
STOCKREN 
.S$SYSLIB.RCBTSK 

.S$SYSLIB.RCBMPD 
@C.OBJ.STOCKO 

.EOD 
XLE CONTROL=@C.LCF.STOCKREN, LINK OUT=@C.PROGF, 

LIST=@C.LMAP.STOCKREN 
EC 
.DATA @C.LCF.STOCKOVL, SUBSTITUTION=YES 

FORMAT IMAGE, REPLACE, 4 
LIBRARY .S$SYSLIB 
PROCEDURE RCOBOL 
DUMMY 
INCLUDE 
PHASE 0, 
INCLUDE 
LOAD 
INCLUDE 
INCLUDE 
INCLUDE 
PHASE 1, 
INCLUDE 
PHASE 1, 
INCLUDE 
PHASE 1, 
INCLUDE 
PHASE 1, 
INCLUDE 
END 

.EOD 

'RCBPRC) 
STOCKOVL 
'RCBTSK) 

'RCBMPD) 
@C.OBJ.STOCKO 
@C.OBJ.SSTATO 
RDINV 
@C.OBJ.RDINVO 
RECPT 
@C.OBJ.RECPTO 
ISSUE 
@C.OBJ.ISSUEO 
REORD 
@C.OBJ.REORDO 
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XLE CONTROL=@C.LCF.STOCKOVL, LINK OUT=@C.PROGF, 
LIST=@C.LMAP.STOCKOVL 

EC 
.DATA @C.LCF.STOCKOV2, SUBSTITUTION=YES 

FORMAT IMAGE, REPLACE, 4 
LIBRARY .S$SYSLIB 
PROCEDURE RCOBOL 
DUMMY 
INCLUDE 
PHASE 0, 
INCLUDE 
LOAD 
INCLUDE 
INCLUDE 
PHASE 1, 
INCLUDE 
PHASE 1, 
INCLUDE 
INCLUDE 
PHASE 2, 
INCLUDE 
PHASE 1, 
INCLUDE 
END 

'RCBPRC) 
STOCKOV2 
'RCBTSK) 

'RCBMPD) 
@C.OBJ.STOCKO 
RDINV2 
@C.OBJ.RDINVO 
RCVISU 
@C.OBJ.RECPTO 
@C.OBJ.ISSUEO 
SSTAT2 
@C.OBJ.SSTATO 
REORD2 
@C.OBJ.REORDO 

.EOD 
XLE CONTROL=@C.LCF.STOCKOV2, LINK OUT=@C.PROGF, 

LIST=@C.LMAP.STOCKOV2 
EC 
.SYN C="" 
Q$SYN 
EBATCH TEXT="THERE ARE @$E$C ERRORS IN THE BATCH STREAM" 
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