


































































































































































































































































































































































































































































































































































































































































































STUDY TRANSFERS

11.4 ERROR PROCESSING

11.4.1 Input Errors

If an error occurs while reading the administration block of a file,
that file is immediately skipped, the user is told of the error, and
control is passed to the next file to be transferred.

If any other input error (source device) occurs, the index line of the
current study 1is displayed and the user is asked if he wishes to
ignore the errors. If the answer is "YES", the error is ignored. If
the user answers anything else, the output file is purged and transfer
of the next study commences. If an input error occurs and ' the user
chooses to ignore the error and continue the transfer, the integrity
of the transferred data cannot be guaranteed.

11.4.2 Magtape-Cassette Input Errors

Any magtape or cassette input error caucses the transfer of data to
fail. The RT-11 magtape handler upon receiving a hard error (an error
which the system cannot continue with processing) automatically
rewinds the tape. Thus, the study transfer program cannot ignore the
error and proceed with the transfer. The program repositions the tape
at the start of the file and gives the user the following options:
TYPE SKIP TO THE NEXT FILE
REWIND THE TAPE AND RESTART
SKIP TO A NUMBERED FILE
(SINGLE MODE ONLY)

w N =

NOTE

Deleted files on magtape are not
physically removed and they cause input
errors if their position on the tape is
referenced by the study transfer
program.

11.4.3 Output Errors

If an error occurs on the output device (destination), the index 1line
of the current study is displayed, and an attempt is made to purge the
current output file. No more transfers are attempted.

11.4.4 Other I/0 Errors

Any other types of error (e.g., fetching handlers, opening o
files, etc.) are reported as fatal errors. Control retu
background command table after such errors.



APPENDIX A

LOADING GAMMA-11 FOR THE SINGLE AND BACKGROUND USERS

The operating procedures for loading and starting RT-11 and GAMMA are
outlined below. To load RT-11, see Steps 1-14; and to load GAMMA-11,
see Steps 15-17. Only Steps 15-17 need be performed if RT-11 is
running.

CAUTION

Whenever changing system disks, the user
MUST start the system again. If the

user does not start the svetem again;

UDCTL UVUT O LI/ 2 e
disk destruction results.

1. Turn computer console lock power switch clockwise to the ON
position.

2. Turn the LINE/OFF/LOCAL switch on the terminal to be used to
LINE.

3. Set the ENABLE/HALT switch on the PDP-11 console to HALT.

4. Pull the disk drive (unit #0) door down and place the
removable 'disk cartridge in the disk drive with the metal
ring on the bottom of the cartridge facing down.

5. Close the disk drive door.
6. Set the LOAD/RUN switch on the disk drive controller to RUN.

7. Make sure that the disk controller WRITE PROTECT 1light is
off. If the light is not off, press the WRITE PROTECT switch
once. This places the system in the WRITE ENABLE position.

8. When the disk "READY" 1light comes on, set the PDP-11
processor SWITCH REGISTER as indicated in the following
diagram. A {(down—arrow) means push down on the switch and
an } (up-arrow) means push up on the switch.

|17 16 15|14 13 12|11 120 9|8 7 6|5 4 3[2 1 o]
L S SR SRS SRS SN SN SRS R NN TS NN NN TR SN R N
h

9. Press the processor LOAD ADDR switch down. T
773100 as the starting address in the system.

is places

10. Set the PDP-11 processor SWITCH REGISTER to 777406 as

follows:
il? 16 15] 14 13 l2l 11 10 9| 8 7 &6 TS 4 3l 2 1 Ol
A S S A SRS NS SN SN SRS N NN SN SN SN SR NS S

A-1



11.

12.

13.

14.

LOADING GAMMA-11 FOR THE SINGLE AND BACKGROUND USERS

Raise the PDP-11 ENABLE/HALT switch to ENABLE.

Press the PDP-11 processor START switch down. This calls in
RT-11 from the disk and prints on the terminal the version
number of RT-11.

The system responds with the version number of RT-11 and a
dot on the console terminal. The user must type the DATE
command into the system. The DATE command assigns a date to
new patient studies until a new DATE command is issued.

The form of the command is:

DATE dd-mmm-yy
or '

DAT dd-mmm-yy
or

DAT

followed by the <CR> key, where dd-mmm-yy is the day, month
and year to be entered. dd is a decimal number in the range
1-31; mmm is the first three characters of the name of the
month, and yy is a decimal number in the range 73-99. If no
arguments are typed in response to the command, the current
date is printed.

Examples:

If the user wishes to enter the date, April 25, 1976 as the
current date for the system, type:

DAT 25-APR-76<CR>
To have the current date printed by the system, type:

DAT<CR>
25-APR-76 (system response)

If the date is entered in an incorrect format, an error
message is printed.

The system again responds with a dot. Type the TIME command
into the system. The TIME command allows the user either to
find out the current time of day kept by RT-11 or to enter a
new time of day.

The form of the command is:

TIME hh:mm:ss

or

TIME hh:mm
or

TIME hh
or

TIME

followed by the <CR> key, where:

hh:mm:ss Represents the hour, minute, and second.



15.

16.

[

LOADING GAMMA-11 FOR THE SINGLE AND BACKGROUND USERS

The time is in hours, minutes, and seconds past midnight. If
no argument is indicated, the current time of day is output.

Examples:
TIME 14:48:32<CR>

This sets the internal clock handler to 14 hours, 48 minutes,
and 32 seconds. .

TIME<KCR>
14:58:36 (system response approximately ten
minutes later).

The system again responds with a dot. Next, type RUN
BGAMMAKCR> on the terminal to call in GAMMA-11 from the
system device.

The system responds with the background command table on the
Color display (or VT0l). (See Section 3.1.1.) '

The background GAMMA-11 program is now loaded and running.



APPENDIX B

LOADING GAMMA-11 FOR THE FOREGROUND/BACKGROUND USERS

The operating procedures for loading and startina RT-11 and GAMMA are
outlined below. To load RT-11 F/B, see Steps 1-14; to load GAMMA-1l
(foreground), see Step 15; and to load GAMMA-11 (background), see
Steps 16-18.

1o0.

CAUTION

Whenever changing system disks, the user
MUST start the system again. If the
user does not start the system again,
disk destruction can resuit.

Turn the computer conscle lock power switch clockwise to the
ON position.

Turn the LINE/OFF/LOCAL switch on the terminal to be used to
LINE. (Set to REMOTE if an LA30.) Also press the ON/OFF
switch on the VTO05 or VT52 to ON,.

Set the ENABLE/HALT switch on the PDP-11 console to halt.

Pull the disk drive (unit #0) door down and place the
removable disk cartridge in the disk drive with the metal
ring on the bottom of the cartridge facing down.

Close the disk drive door.
Set the LOAD/RUN switch on the disk drive controller to RUN.

Make sure that the disk controller WRITE PROTECT 1light is
off. If the light is not off, press the WRITE PROTECT switch
once. This places the system in the WRITE ENABLE position.

When the disk "“READY" 1light comes on, set the PDP-11
processor SWITCH REGISTER as indicated in the following
diagram. A } (down-arrow) means push up on the switch and
an { (up-arrow) means push up on the switch.

|17 16 15|14 13 12[11 10 9|8 7 6|5 4 3|2 1 0|
I T R B

(A C S S R A T Voo

Press the processor LOAD ADDR switch down. This will place
773100 as the starting address in the system.

Set the PDP-11 processor SWITCH REGISTER to 777406 as
follows:

1 o]

[17 16 15{14 13 12|11 10 2
tot

9
(A S S S S A A

8 7 6{5 4 3
LI T T T N

B-1



11.

12.

13.

14.

LOADING GAMMA-11 FOR THE FOREGROUND/BACKGROUND USERS

Raise the PDP-11 ENABLE/HALT switch to ENABLE.

Press the PDP-11 processor START switch down. This calls 1in
RT-11 from the disk and prints on the terminal the version
number of RT-11.

The system responds with the version number of RT-11] and a
dot on the console terminal. The user must type the DATE
command into the system. The DATE command assigns a date to
new patient studies until a new DATE command is issued.

The form of the command is:

DATE dd-mmm-yy
or

DAT dd-mmm-yy
or

DAT

followed by the <CR> key, where dd-mmm-yy is the day, month
and year to be entered. dd is a decimal number in the range
1-31; mmm is the first three characters of the name of the
month, and yy is a decimal number in the range 73-99. 1If no
arguments are typed in response to the command, the current
date is printed.

Examples:

If the user wishes to enter the date, April 25, 1976 as the
current date for the system, type:

DAT 25-APR-76<CR>
To have the current date printed by the system, type:

DAT<CR>
25-APR-76 (System response)

If the date is entered in an incorrect format, an error
message is printed.

The system again responds with a dot. Type the TIME command
into the system. The TIME command allows the user either to
find out the current time of day kept by RT-1l1l or to enter a
new time of day.

The form of the command is:

TIME hh:mm:ss

or
TIME hh:mm
or
TIME hh
or
TIME

followed by the <CR> key, where:

hh:mm:ss Represents the hour, minute, and second.



15.

l6.

17.

18.

LOADING GAMMA-11 FOR THE FOREGROUND/BACKGROUND USERS
The time is in hours, minutes, and seconds past midnight. 1If
no argument is indicated, the current time of day is output.
Examples:

TIME 16:48:32<CR>

This sets the internal clock handler to 16 hours, 48 minutes,
and 32 seconds.

TIME<CR>
16:58:36 (system response approximately ten
minutes later).

The system again responds with a dot. Next, type

FRUN FGAMMA<KCR>
on the terminal to call in the foreground for GAMMA-11.
There is a slight pause and the foreground command table is
now present on the VTO0S5. (See Section 3.2.1) The following
message is printed on the console:

FGAMMA LOADED AND RUNNING

Now, FGAMMA no longer references the DECwriter.

The system again responds with B> and a dot on the DECwriter.
Type,

RUN BGAMMAKCR>
on the terminal to call in the background for GAMMA-11l.
The system responds with the background command table on the
Color display {(or VTO01l). (See Section 3.1.1.) The commands
that have a preceding asterisk are not operable when the
foreground is running.

The background GAMMA-1l program is now loaded and running.



APPENDIX C

SUMMARY OF COMMANDS

C.1 CONTROL COMMANDS

All GAMMA-11 functions are carried out or initiated in response to
commands typed on the keyboard. The principal functions are called
into operation by the Control Commands, which are of the form:

AS Set-up and acgquire patient study

AF Set-up and acquire flood study

AP Acquire study using predefined study

SP Set-up a predefined study

MP Modify a predefined study

DP Delete a predefined study

ss GAMMA-11 System Summary

AD Data analysis and reviews - (Background only)
ca Continue analysis - (Background only)

DS Delete patient studies - (Background only)
TS Transfer Study - (Background only)

C.2 COMMAND SETS AND SUBSETS

C.2.1 Data Acquisition Commands

The entire procedure is controlled from the keyboard, in response to
questions, instructions, or choices appearing on the display screen.

DELETE Delete line
ESCAPE Edit page
CTRL/E Edit and redisplay page

C.2.2 Display and Analysis Commands

Procedures include display options, mathematical operations, and
analytical tools for working with the collected data of study. These
functions are summarized below.

CTRL/U Delete current 1line

RUBOUT Delete last typed character

CTRL/N No room for COMMAND; clear screen

<CR> Restore current frame (after study summary)
Space Bar Display next frame

BE Restore first frame and initial conditions
BK n Backspace n frames

SK n Skip forward n frames



SUMMARY OF COMMANDS

DI Display matrix, normal size
DM n Display matrix, miniature
ID Display Isometrics

DN Display Normal

IC f,s,n Isocontour Map

ICF f,s,n Iscontour Fill

DX Display Index

DP Display Patient Data

ND No Display:; multiple command lines
EC Echo keyboard on printer

NC No echo

TE Display text

s9 Nine-point smooth

RO n Rotate data

C.2.3 Thresholding Commands

Adjustment is used to enhance contrast in particular areas of the
matrix or to eliminate unwanted background noise. The commands are:

LT m,n Set lower threshold and step size
UT m,n Set upper threshold and step size
IS w,y Set isocount band

W Raise LT one step

X Lower LT one step

Y Lower UT one step

Z Raise UT one step

N Raise Isocount Band (step=UT-LT)

0 Lower Isocount Band (step=UT-LT)
LTN,UTN, ISN Set threshold, No enhancement

UM Sets upper threshold display switch
uo Clear upper threshold display switch

W, X, ¥, Z, N, O threshold-adjusting commands are effective for both
subsets.

C.2.4 Dual Isotopes Commands

A dual-isotope study is identified by the letter A or B which appears
after the displayed frame number. For most analysis procedures, only
one isotope at a time is examined; the study is treated as if it were

a single-isotope study. The isotope is selected by the following
commands:

IA Display Isotope A

IB Display Isotope B

IX Exchange Isotopes

DD Display Dual, miniature

C.2.5 Frame Algebra Commands

Includes operations to add, subtract, or multiply by a constant;
complement a matrix to obtain a "negative" image; combine frames
arithmetically; and generate nonlinear images.

AD n Consecutive Add
CA n Constant Add
CA -n Constant Subtract

c-2



SUMMARY OF COMMANDS

CM nn.nn Constant Multiply

EX Expand data, byte-to-word
NX No Data Expansion

FA (exp) Frame Arithmetic

FDH n/m Frame Divide, High

FDL n/m Frame Divide, Low

NI Negate Image

SA (exp) Save Area Arithmetic

SDH n/m Save Area Divide, High
SDL n/m Save Area Divide, Low

C.2.6 Save Area Commands

Save Areas are disk storage areas used to save data. They facilitate
arithmetic operations between frames, including frames from different
studies, and can be used to store curves derived from regions of
interest in Dynamic studies. The Save areas are also used to transmit
data between GAMMA-11l and any BASIC programs you may be using.

RR n Read ROIs from Save Area n.

RS n Read data from Save Area n.

SD n Save Dynamic Curve data in Save Area n
SM n Save matrix data in Save Area n

DS n Delete Save Area

C.2.7 Flood Correction Commands

Irreqgularities in the view-field response of a scintillation camera
may affect the accuracy of the data transmitted to the A/D Converter.
These irreqularities can be compensated for by using the following
flood correction commands:

FC n,m Create a flood correction matrix
FCD n Flood-correct the displayed frame
FCS n Flood-correct a study

C.2.8 List Mode Command

Data that are collected in a List Study are structured, or framed, in
one of five matrix configurations. The command to display List Study
frames is carriage return terminated.

FR Recall Framing routine

C.2.9 Comment Editor Commands

The Comment Editor commands allow the user to edit or add to existing
text, or insert commentary not previously included.

Cco Call Comment Editor

The Comment Editor commands are:

A Append comments
D Display edited text
R n Replace line n

Cc-3



SUMMARY OF COMMANDS

<CR> Edit and store text, exit

CTRL/X Exit immediately
P Print edits on console

C.2.10 Region of Interest Commands

Areas of varying shape are defined, and the data within them examined.
In Dynamic studies, curves can be derived from the data in these
regions, in each frame of the study (see Chapter 6).

RI Enter Region of Interest procedure

The following Region of 1Interest and Irregular ROI commands are
immediate mode commands (i.e., no carriage return is required).

Move cursor up one cell
Move cursor down one cell
Move cursor left one cell
Move cursor right one cell
Move cursor 10 cells in last direction
Mark cursor location
a Define ROI with same shape and size as last one
Kill last marked point
<CR> Restore original frame
Space Display next frame
- Display previous frame

Qoo a

The following Region of Interest and Irregular ROI commands require a
terminating carriage return and can be cancelled with CTRL/U.

T n Step through study

E abc Erase ROIs

PN abc Plot dynamic curves, normal

PO abc Plot dynamic curves, overlaid
PA abc Plot averaged curves, overlaid
PR abc Print tabular data

PU abc Punch tabular data

PP abc Print and punch simultaneously

PNM abc Plot normal frame linear curve
PAM abc Plot average frame linear curve
POM abc Plot overlay frame linear curve

Pw f,n Plot window
PF Plot window .forward
PR Plot window backward

C.2.11 1Irregular Region of Interest Commands

Areas of any shape or size, within the boundaries of a matrix, are
defined as Irregular Regions of Interest.

IR Enter Irregular Region ¢f Interest procedure

Irregular ROIs may be defined by means of immediate-effect
mode-setting commands. These are

Circumference mode
Fill mode

Boundary display
Interior display

= om O



SUMMARY OF COMMANDS

C.2.12 Slice Commands

For each slice, a curve of the cell count distribution is plotted.
The curve data may be recovered 1in tabular form on printed copy,
punched tape, or screen display. In a Dynamic study, once the slices
have been selected each frame may be examined in seguence. The Slice
commands are all carriage return terminated. ’

SH n Horizontal slice
SV n Vertical slice

S n.nn Scale factor

E Erase definition

Six of the §Slice commands, U, D, L, R, M, and J are all

immediate-~effect commands (see Region of Interest Commands, Section
C.2.10).

Tabular data is provided for the last defined slice. These commands
are all carriage return terminated.

PR Print Slice Data
PU Punch Slice Data
PS Place Data on Screen

C.2.13 Macro Commands

The Data Analysis program has a resident macro buffer for the current
macro that the user is using. Macro facilities of the Data Analysis
program allows the user to create, edit, execute, save, and retrieve
macro files. Commands used to perform these functions are all
carriage return terminated.

MC filename Creates a macro

ME Edits the contents of a macro buffer

ML filename Loads a macro buffer

MR filename,n Executes or runs a macro

MS filename Saves the current contents of a macro buffer
MD filename Deletes a macro file from the system device
MX Stops execution

EL n Executes one line of a macro buffer

// text Prints text as a comment

C.2.14 Language Execution Commands

There are some commands that run high-level language programs directly
from the GAMMA-11 Data Analysis program without having to exit from
GAMMA-11 and type RT-11 commands. These commands are all «carriage
return terminated.

BA device:filename.ext BASIC
FO device:filename.ext FOCAL
RU device:filename.ext FORTRAN



SUMMARY OF COMMANDS

C.2.15 Color Display Commands

The commands described in this section apply only to the Color
Display. These commands describe the color tables and their function,
the color table editor, interpolated displays, and dual full size
displays. These commands are all carriage return terminated.

BW From color to black and white
CL From black and white to color
DL Displays an intensity scale bar
NL Removes the intensity scale bar
CT n Retrieves a color table
ST n Saves a color table
CL n,rgb Changes a color level
ET n Edits a color table
Z Zeros a color table
C n,rgb Changes a color element
In,rgb Inserts a color element
D n Deletes a color level
S n Saves an edited color table
Gn Gets a color table
IT Interpolates a display
NT Turns off an interpolated display
BU Blows-up (increases) the size of the display
NB Returns display to normal size
LD Loads a dual display buffer
LD n Loads and displays a dual image
DU Displays the contents of a dual display
DO Overlays the contents of two display buffers
NU Display a single image
Sw Swaps the dual displays

C.2.16 Dynamic Playback Commands

The commands described in this section apply only to the Color
Display. These commands allow the user to playback patient studies in
a "movie-like" manner. The speed and direction of the playback can be
controlled by a joystick, or preset to a specified rate, or controlled
manually by using the terminal keyboard. These commands are:

PBI name,unit,n,r,max,min Initializes a playback
buffer
PBD name,unit Deletes a playback buffer
PBS Stores an image in a
playback buffer
PB name,unit Displays a playback buffer
Color display
Black-and-white display
Blow-up display
Normal size display
Timed mode
Manual mode
Joystick mode
Switch direction
TRL/X Exit

OnLUEMHZaAEO



APPENDIX D

LOADING GAMMA-11 ON THE 11/34

The operating procedures for loading and starting RT-11 and GAMMA-11
for the PDP-11/34 are outlined below.

10.

CAUTION
Whenever changing system disks, the user
MUST start the system again. If the
user does not start the system again,

Turn the computer console power switch clockwise to the DC/ON
position.

Turn the LINE/OFF/LOCAL switch on the terminal to be used to
LINE. (Set to REMOTE if an LA30.) Also press the ON/OFF
switch on the VT05 or VT52 to ON.

Pull the disk drive (unit 0) door down and place the
removable disk <cartridge in the disk drive with the metal
ring on the bottom of the cartridge facing down.

Close the disk drive door.

Set the LOAD/RUN switch on the disk drive controller to RUN.
Make sure that the disk controller WRITE PROTECT light is
off. 1If the light is not off, press the WRITE PROTECT switch
once. This places the system in the WRITE ENABLE position.

When the disk "READY" light comes on, press and release the
BOOT/INIT switch.

Four numbers are printed on the terminal followed by a §.
Type DK followed by a carriage return.

The version number of RT-11 is printed on the terminal.

See steps 13 through 17 of Appendix A to load a single job.

See

steps 13 through 18 of Appendix B to load the
foreground/background version of GAMMA-11.



Term

Algorithm

Analog

Array

Asymptote

Bit

Block of Data

Byte

Cell

Collimator

Command

GLOSSARY

Definition

A prescribed set of well-defined rules or
processes for the solution of a problem in a
finite number of steps.

Numbers represented by directly measurable
quantities (as voltages, resistances, or
rotations).

A list or table of elements, usually variables or
data.

A line that is the limiting position of a tangent
to a curve as its point of contact recedes
indefinitely along an infinite branch of the
curve.

A binary digit which can only have two values, O
and 1. This corresponds to an electrical switch,
where 0 represents the OFF position and 1
represents the ON position.

A set of consecutive machine words, characters, or
digits handled as a unit, particularly with
reference to Input/Output (256 words per block).

A computer memory cell which represents a group of
binary digits usually operated upon as a unit. 1In
the PDP-11, one byte consists of eight bits of
data. There are two bytes per word.

An element of the matrix representation of the
gamma camera field of view. The analog to digital
converters of GAMMA-1ll transform the analog
signals of the gamma camera into a digital matrix
representation of this data. Each cell of the
matrix represents the 1integration over a finite
time period of the counts originating in a
specific area of the gamma camera crystal.

A device /aor producing a beam o/a parallel rays
o/a light or other radiation or /aor /aorming an
infinitely distant wvirtual image that can be
viewed without parallax.

A user order to a computer system, usually given
through a terminal keyboard.

Glossary-1l



Cursor

Dynamic

Gamma Ray

Input

Mass Storage

Matrix

Output

Overflow

Parameter

Scintillation

Static

Thresholding

Truncation

Underflow

Weight

Word

Visible pointer to a grid point on a scope.

A condition which does change with respect to
time.

High energy electro-magnetic radiation.

Information put into a peripheral device which is
transferred to the internal storage of a computer.

Pertaining to a device such as a disk or DECtape
which stores large amounts of data readily
accessible to the central processing unit.

In GAMMA-11l a matrix is a 2-dimensional array of
cells, n rows by n columns, where n is 32, 64, or
128. The matrix represents the surface area of
the gamma camera.

Information transferred from the internal storage
of a computer to output devices or external
storage.

A condition that occurs when a mathematical
operation vields a result whose magnitude is
larger than the space allocated for storing the
result.

A variable or an arbitrary constant appearing in a
mathematical expression, each wvalue of which
restricts or determines the specific form of the
expression.

A flash of light produced in a phosphor by an
ionization event.

A condition which does not change with respect to
time.

A setting of a level above which or below which
data is not displayed, analyzed, etc.

The reduction of precision by dropping one or more
of the least significant digits; e.g., 3.141597
truncated to four decimal digits 3.141.

A condition that occurs when a mathematical
operation yields a result whose magnitude is
smaller than the space allocated for storing the
result. For unsigned arithmetic, a result which
is negative.

A numerical representation of importance.

A computer memory cell. I
consists of 16-bits of data.
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//+ 5-65

7, 5-13

<CR>, 5-13, 6-7

Aborting data acquisition,
4-29

Absolute scaling algorithm,
6-21

Acquiring data, 4-26

AD, 5-2, 5-38

AF, 4-22

ALTMODE, 3-11

Analysis and review,

Append, 5-59

AS, 4-3

Auto analysis, 4-5

Average count-rate,

5-1

7-12

B, 6-26, 7-10

BA, 5-66, 5-67

Background, 1-2

Background command table,
3-4

BASIC, 1-2,

BE, 5-13 )

Beginning, 5-13

BGAMMA, 2-2, 4-5,

Bit map, 6-15

BK, 5-12

Black and white commands,
6-1

Blow-up, 6-15

Boundary display,

BU, 6-15

BW, 6-1

Byte-word expansion
commands, 5-36

2-1, 5-4, 5-67

10-6

7-10

c, 6-6, 6-7,
CA, 5-4, 5-33
Call comment editor, 5-58
Camera parameters, 4-5
Camera settings, 4-8
Cassettes, 11-5
Cell overflow, 9-8
Cell position, 8-2
Cell-overflow, 4-11
Cell-position axis,
CHAN B button, 6-1
Changing a color element,
6-7
Changing a color level, 6-5
Circumference mode, 7-9

6-26, 7-9

8-4

INDEX

CL, 6-2, 6-5
Clear the upper thresho
5-23
CM, 5-34
Co, 5-59
Collection parameters,
4-15, 4-19
Color display commands,
‘ 6-15
Color editing table
commands, 6-5
Color table, 6-3
Color table commands, 6
Color table editor, 6-6
Command table, 4-13
Commands,
ir 5-13
<CR>, 5-13, 6-7
AD, 5-2, 5-38
AF, 4-22
AS, 4-3
B, 6-26,
BA, 5-66,
BE, 5-13
BK, 5-12
BU, 6-15
BW, 6-1
c, 6-6, 6-7,
CaA, 5-4, 5-33
CL, 6-2, 6-5
CM, 5-34
Co, 5-59
CT, 6-4
CTRL/X,
D, 6-6,
DD, 5-15
DI, 5-8
DL, 6-2
DM, 5-8
DN, 5-56
DO, 6-18
DP, 4-28,
DS, 5-48,
DU, 6-17
DX, 5-10
E, 7-6
EC, 5-60
EL, 5-66
ET, 6-6
EX, 5-36
F, 7-9
FA, 5-39
FC, 9-2
FCD, 9-5
FCS, 9-6
FDH, 5-41

7-10
5-67

6-26,

6-7

6-8, 7-2

5-10
10-1

Index-1

14,

4-10,

-3

7-9



Commands (Cont.)
FDL, 5-42
FO, 5-66, 5-68
FR, 5-73
G, 6-7, 6-9
I, 6-6, 6-8, 7-10
IA, 5-14
IB, 5-14
IC, 5-50
ICF, 5-51
ID, 5-55
IR, 7-7
IS, 5-24
ISN, 5-30
IT, 6-10
IX, 5-15
J, 6-26, 7-3
K, 7-5
L, 7-2
LD, 6-16
LT, 5-18
LTN, 5-26
M, 6-26, 7-3
MC, 5-62
MD, 5-64
ME, 5-62
ML, 5-63
MP, 4-27
MR, 5-63
MS, 5-64
MX, 5-65
N, 5-24, 6-26
NB, 6-15
NC, 5-61
ND, 5-10
NI, 5-35
NL, 6-3
NT, 6-11
NU, 6-17
NX, 5-37
O, 5-25
pPa, 7-18
PAM, 7-20
PB, 6-25, 7-24
PBD, 6-26
PBI, 6-22
PBS, 6-24
PF, 7-23
PN, 7-12
PNM, 7-18
PO, 7-13
POM, 7-19
PP, 7-28
PR, 7-26, 8-8
PsS, 8-9
puy, 7~-28, 8-9
Pw, 7-21
R, 7-3
RI, 7-1
RO, 5-57

INDEX (CONT.)

Commands (Cont.)
RR, 5-47
RS, 5-46
RU, 5-66, 5-67
s, 6-7, 6-9, 6-26, 7-5
S9, 5-48
SA, 5-40
SD, 5-46
SDH, 5-43
SDL, 5-43
SH, 8-1
SK, 5-12
SM, 5-45
SP, 4-25
space bar, 5-11
ss, 4-1
ST, 6-4
sSv, 8-2
Sw, 6-18
T, 6-26, 7-6
TE, 5-61
U, 6-26, 7-2
U0, 5-23
UM, 5-22
uT, 5-19
UTN, 5-28
W, 5-19
X, 5-20
Y, 5-21
Z, 5-21, 6-6, 6-7
Comment editor commands,
5-58
Comment line, 5-65
Comment text, 5-59
Consecutive add, 5-38
Consolidate, 10-5
Constant add, 5-33
Constant arithmetic
commands, 5-33
Constant multiply, 5-34
Constant subtract, 5-33
Continue analysis, 5-4
Contour curves, 8-7
Contrast enhancement, 5-16
Control commands, 7-1
Count data, 7-4
Count rate, 4-2
Count-collection, 7-12
Counts and frame number.,
5-6
Creating a playback buffer,
6-22
CT, 6-4, 11-2
CTRL/A, 3-10
CTRL/B, 3
CTRL/C, 3~
CTRL/E, 3
CTRL/F, 3

Index-2



CTRL/O, 3-9

CTRL/Q, 3-10

CTRL/S, 3-10

CTRL/U, 3-10, 7-29

CTRL/X, 3-12, 4-13, 6-7,
7-29, 8-9

CTRL/Z, 3-12

Current color, 6-3

Current color table number,
6-3

Cursor, 7-1

Curve calculation commands,
7-12

Curve plot, 7-12

Cutoff, 9-8

D, 6-6, 6-8, 7-2, 8-

Data acquisition, 2-

Data analysis, 2-2

Data analysis and review,
5-2

Data analysis macro
commands, 5-61

Data collection, 4-13, 4-17,
4-21

DD, 5-15

Definition mode commands,
7-8

Delete a predefined study,
4-28

Delete save area, 5-48

Deleting a color level, 6-8

Deleting a playback buffer,
6-26

Destination device, 11-2

DI, 5-8

Direct return, 5-60

Directoried, 11-1

Disk storage, 4-2

Display edited text, 5-59

Display frame, 5-5

Display frame command, 5-73

Display index, 5-10

Display mode commands, 5-6,
7-10

Display normal, 5-56

Display patient data
summary, 5-10

Display thresholds and
steps, 5-18

DL, 6-2

DM, 5-8

DN, 5-56

DO, 6-18

Down, 7-2

DP, 4-28, 5-10

DS, 5-48, 10-1

3
3

INDEX (CONT.)

DT, 11-2

DU, 6-17

Dual display, 6-17

Dual display buffer, 6-16

Dual isotope display, 5-15

Dual isotope selection
commands, 5-14

Dual overlay, 6-18

Dual-isotope studies, 4-14

DX, 5-10

Dynamic collection
parameters, 4-14, 4-18

Dynamic playback, 6-18

Dynamic study, 1-4

Dynamic study curves, 7-12

Dynamic study summary, 4-16

E, 7-6, 8-3

EC, 5-60

Echo keyboard input, 5-60
Edit and return, 5-60
EL, 5-66

Erase, 7-6, 8-3

Error processing, 5-7
ET, 6-6

EX, 5-36

Execute line, 5-66
Expand, 5-36

F, 7-9

FA, 5-39

FC, 9-2, 9-5

FCD, 9-5, 9-6, 9-8

FCS, 9-6, 9-8

FDH, 5-41

FDL, 5-42

FGAMMA, 2-2, 10-6

File deletion, 10-1

Fill mode, 7-9

Fixed-point fractions, 9-8

Flood collection, 4-23

Flood correcting commands,
9-5

Flood correction, 9-1

Flood correction command,
9-2

Flood correction matrix,
9-1, 9-4

Flood study, 1-4

Flood study acquisition,
4-22

Flood study frame, 9-1

Flood study plan, 4-22

Flood-correct a study, 9-6

Flood-correct the displayed
frame, 9-5

Index-3



Flood-corrected data, 9-5

FO, 5-66, 5-68

FOCAL, 1-2, 2-1, 5-4, 5-68

Foreground, 1-2, 10-5

Foreground loading commands,
3~7

Foreground/background
system, 2-1

FORTRAN, 1-2, 2-1, 5-4,
5-67

FR, 5-73

Frame algebra, 5-32

FRAME ARITH, 5-32

Frame arithmetic, 5-39

Frame arithmetic commands,
5-37

Frame divide/high, 5-41

Frame divide/low, 5-42

Frame division commands,
5-41

Frame rate, 4-30

Frame rate or duration, 5-6

Frame selection, 8-3

Frame selection commands,
5-11

Frame-linear scale commands,
7-18

From black and white to
color, 6-2

From color to black and
white, 6-1

Full size display, 5-8

G, 6-7, 6-9

Gamma camera, 1-3

GAMMA-11 characters, 3-10

GAMMA-11 control characters,
3-12

GAMMA-11 file, 11-7

GAMMA-11 system, 1-1

Getting a color table, 6-9

GPB, 6-19

Horizontal, 8-1
Horizontal slice, 8§-1
Hypen, 7-11

Hyperbolic images, 5-44

I, 6-6, 6-8, 7-10
I1/0 errors, 11-8
IA, 5-14
IR, 5-14
IC, 5-50

INDEX (CONT.)

ICF, 5-51

ID, 5-55

Identification, 5-5

Identifying letters, 7-4

Image matrix size, 6-20

Image resolution, 4-2, 6-19

Image rotation command,
5-56

Immediate-effect commands,
7-2

Input errors, 11-8

Inserting a color element,
6-8

Intensity commands, 6-2

Intensity scale bar, 6-2

Interior display, 7-10

Interpolated display, 6-9

Interpolated points, 6-11

Interpolation algorithm,
6-10

Interpolation command, 6-10

Interrupt bar, 7-7

IR, 7-7

Irregular regions of
interest, 7-7

IS, 5-24

ISN, 5-30

Isocontour commands, 5-49

Isocontour fill, 5-51

Isocontour map, 5-50

Isocount band commands,
5-23

Isocount thresholds, 5-24

Isometric commands, 5-55

Isometrics display, 5-55

Isotope exchange, 5-15

IT, 6-10

IX, 5-15

J, 6-26, 7-3, 8-3
Joystick mode, 6-26
Joystick positioning, 7-7
Jump, 7-3

K, 7-5

Keyboard echo-print
commands, 5-60

Kill, 7-5

L, 7-2, 8-3

Language execution commands,
5-66

LD, 6-16

Index-4



Left, 7-2

Linear, 7-18

List framing sequence, 5-70

List study, 1-4, 4-19

List study framing, 5-68

Listing macro files, 5-66

Loading dual displays, 6-16

Loading GAMMA-11, 3-1, 3-4

Loose end, 7-9

Low contour, 8-7

Lower band, 5-25

Lower the threshold, 5-20

Lower the upper threshold,
5-21

LT, 5-18

LTN, 5-26

M, 6-26, 7-3

MACRO, 2-1

Macro create, 5-62

Macro delete, 5-64

Macro edit, 5-62

Macro exit, 5-65

Macro file, 5-61

Macro load, 5-63

Macro run, 5-63

Macro save, 5-64

Magtapes, 11-5

Manual mode, 6-26

Mark, 7-3, 8-3

Matrix, 4-2, 5-6

Matrix cells, 7-1

Matrix size, 4-30

Matrix sizes, 6-20

Maximum cell counts, 4-3

Maximum frame rates, 4-18

MC, 5-62

MD, 5-64

ME, 5-62

Miniature display, 5-8

ML, 5-63

Mnemonic device name, 11-2

Modify a predefined study,
4-27

Monochrome, 6-1

MP, 4-27

MR, 5-63

MS, 5-64

MT, 11-1

Multiple command lines, 5-7

Multiplicative nonlinear
image, 5-45

Multiply-connected, 7-9

MX, 5-65

(CONT.)

N, 5-24, 6-26

NB, 6-15

NC, 5-61

ND, 5-10

Negate image, 5-35

Negative images command,
5-35

Next frame, 5-11

NI, 5-35

Nine-point smooth, 5-48

NL, 6-3

No blow-up, 6-15

No display, 5-10

No dual display, 6-17

No echo, 5-60

No expansion, 5-37

No interpolation, 6-11

No-enhancement isocount
thresholds, 5-30

No-enhancement lower
threshold, 5-26

No-enhancement mode
commands, 5-26

No-enhancement upper
threshold, 5-28

Noise, 6-21

Non-contiguous area, 7-9

Non-file structured device,
11-2

Nonlinear images, 5-44

Nonsignificant zeros, 8-7

NT, 6-11

NTOT, 9-9

NU, 6-17

NX, 5-37

O, 5-25

Ohio-nuclear settings, 4-7

Orientation, 9-1

Orientation matching, 9-7

Orientation-rotation switch
position, 4-7

Output errors, 11-8

pA, 7-18

PAM, 7-20

Partial plot, 7-22

Patient data, 4-4

Patient study index, 5-2,
10-1 '

PB, 6-25, 7-24

PBD, 6-26

PBI, 6-22

PBS, 6-24

Percentage variance, 9-9
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PF, 7-23

Picker switch settings, 4-7

pIP, 5-66, 10-5, 11-5

Place data on screen, 8-9

Playback buffer, 6-19

Playback commands, 6-26

Playback rate, 6-19

Playing back buffer, 6-25

Plot average frame-linear
curve, 7-20

Plot backward window, 7-24

Plot forward window, 7-23

Plot normal dynamic curves,
7-12

Plot normal frame-linear
curve, 7-18

Plot overlaid average rate
curves, 7-18

Plot overlaid dynamic
curves, 7-13

Plot overlaid frame-linear
curve, 7-19

Plot window, 7-20

PN, 7-12

PNM, 7-18

PO, 7-13

POM, 7-19

pp, 7-28

PR, 7-26, 8-8

Precollection frame, 4-12,
4-17

Predefined study, 1-4

Predefined study
acquisition, 4-24

Predefined study index,
4-26

Predefined study summary,
4-26

Prepartory display, 8-3

Prescaled images, 6-19

Prevailing display mode,
7-6

Print, 5-60

Print and punch count data,
7-28

Print count data, 7-26

Print slice data, 8-8

PS, 8-9

PU, 7-28, 8-9

Punch count data, 7-28

Punch slice data, 8-9

PV, 9-9

PW, 7-21

R, 7-3, 8-3

Raise band, 5-24

Raise the lower threshold,
5-1¢

INDEX (CONT.)

Raise the upper threshold,
5-21

Read regions of interest,
5-47

Read save area, 5-46

Real data points, 6-11

?REBOOT?, 10-5

Refresh scope, 1-3

Region of interest command,
7-1

Regions of interest, 7-1

Relative scaling algorithm,
6-21

Relative spatial activity,
6-21

Removing the intensity
scale bar, 6-3

Replace line, 5-59

Restore current frame, 5-13

Retrieving a color table,
6-4

RETURN, 3-8

RF, 11-2

RI, 7-1

Right, 7-3

RK, 11-1

RO, 5-57

ROI, 7-1

Rotate data, 5-57

Rotation, 9-1

RR, 5-47

RS, 5-46

RT-11, 2-1

RT-11 file name, 5-66

RT-11 magtape handler, 11-8

RT-11 operating system
characters, 3-8

RT-11 patient index files,
11-4

RU, 5-66, 5-67

RUBOUT, 3-8

Rubric, 7-19

s, 6-7, 6-9, 6-26, 7-5, 8-3,
8-~7

S9, 5-48

SA, 5-40

Same shape, 7-5

Save area arithmetic, 5-40

Save area commands, 5-45

Save area divide/high, 5-43

Save area divide/low, 5-43

Save dynamic curves, 5-46

Save matrix, 5-45

Saving a color table, 6-4

Saving an edited color
table, 6-9
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Scale factor command, 8-7

Scale factors, 8-7

Scaling algorithms, 6-21

Scintillation camera, 9-1

SD, 5-46

SbH, 5-43

SDL, 5-43

Select isotope A, 5-14

Select isotope B, 5-14

Semicolon, 5-7

Set lower threshold and
step, 5-18

Set the upper threshold,
5-22

Set upper threshold and
step, 5-19

Set-up a predefined study,

4-24

Set-up and acquire patient

study, 4-3
SH, 8-1
Simply-connected, 7-9
Single user background
system, 2-1
SK, 5-12
Skip backward, 5-12
Skip forward, 5-12

Clip curve n'lr\-l-s' 8-4

LW s S S W AL rd.\ll—

Slice selection commands,
8-1

Slicing, 8-1

SM, 5-45

Smoothing command, 5-48

Source device, 11-2

SP, 4-25

Space bar, 5-11

Space bar commands, 5-11

Square root, 9-9

Squish, 10-5

ss, 4-1

ST, 6-4

Standard deviation, 9-9

Static collection
parameters, 4-10

Static study, 1-3

Static study summary, 4-11

Statistical accuracy, 9-9

Step through the study, 7-6

Storage CRT, 1-3

Storage options, 5-71

Study deletion, 2-3

Study deletion program,
11-1

Study plan page 1, 4-4

Study plan page 2, 4-5

Study plan page 3, 4-10,
4-15

Study summary, 5-3

Study transfer, 2-3

INDEX (CONT.)

Study transfer command,
11-1

Study transfers, 11-1

sv, 8-2

Sw, 6-18

Swap, 6-18

Switch direction, 6-26

sy, 11-1

System heirarchy, 3-11

System summary, 2-3, 4-1

T, 6-26, 7-6

Tabular data, 7-25

TE, 5-61

Text, 5-61

Threshold adjustment
commands, 5-18

Threshold and step size,
5-6

Thresheld intensity levels,

5-16
Tick marks, 7-19
Time-intervals, 7-18
Timed mode, 6-26
Toshiba settings, 4-8

Total matrix curve, 7-20

Truncation, 8-7
TS, 11-1

u, 6-26, 7-2, 8-3
U6, 5-23

UM, 5-22
Undirectoried, 11-1
Uniformity, 9-8
Unit number, 11-2
Unlabeled axis, 8-2
Up, 7-2

uT, 5-19

UTN, 5-28

Verfication, 11-4
Verification frame, 10-3
Vertical, 8-1

Vertical slice, 8-2
View-field, 9-1

W, 5-19
Window commands, 7-20
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X, 5-20
X-axis, 8-4

Y, 5-21
Y-axis, 8-4

z, 5-21, 6-6, 6-7
Zeroing the color table,
6-7
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GAMMA-11
Operator's Guide
DEC-11~-MGOGA-A-D

READER'S COMMENTS

NOTE: This form is for document comments only. Problems
with software should be reported on a Software
Performance Report (SPR) form.

Did you find errors in this manual? If so, specify by page.

Did you find this manual understandable, usable, and well-organized?
Please make suggestions for improvement.

ne,

I+

g

I

Is there sufficient documentation on associated system programs
required for use of the software described in this manual? If not,
what material is missing and where should it be placed?

Please cut alo

Please indicate the type of user/reader that you most nearly represent.

Assembly language programmer

Higher-level language programmer

Occasional programmer (experienced)

User with little programming experience

Student programmer

Non-programmer interested in computer concepts and capabilities

Name Date
Organization
Street
City State Zip Code
or
Country

If you do not require a written reply, please check here. E]
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