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* Where compiled programming languages focus on performance,
scripts are geared fowards ease of use.
— Ease of use lends itself to being interpreted

« MSFC has developeh a tool called the Enhanced and Redesigned
Scripting Language (ERS)

 ERS combines the ease of use of the typical interpreted scripting
language with the power and richness of a full featured programming
language.
— Yup, ERS Scripts are complied
— No, don’t leave yet ©
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* Space ground systems have adaﬁted and extended scripting
concepts to the command and telemetry processing domains in
order to “simplify repetitive tasks

 What makes the interpreted languages so useful in the Space
Operations world?

» Are there other solutions that combines the graphical richness of
a complied language with the ease and flexibility of a scripting
development environment?

NASA MSFC
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These Scripts store a sé‘nes of corqmm_ $ in a file. Data General called them
“macros”. Unix called them “shell scripts.” In all cases, the scripts ran as
interpreted statements, no comp1l1ng e

. Local variables and flow control were slowly added. As complexity grew,
these languages continued to be interpreted, most likely because compute
power was also increasing.

* Today’s dynamic scripting languages, include Perl, Python, Ruby, Hypertext
Preprocessor (PHP), Active Server Page (ASP), and JavaScript

* Today’s scripting languages have progressed beyond simple file manipulation
to complex programming tasks. They satisfy the needs of providing fast-to-
develop and easy-to-maintain programming solutions in many of today’s
computer problem domains.
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aéﬁl'(S?TaL), is a

TSTGL derzvéd ﬁom Sysi‘i
set of generic commands,

proceJuml command language c
supplemented by mission-specific ext

— TSTOL includes typical programming capabilities such as various data.types, arithmetic,
logical, and relational operators, global and local variables, and looping constructs.

— TSTOL also has built in *“procedures” or commands specific to the Goddard Mission
Systems. '

 SLP (Scripting Language Processor) at the MSFC ISS POIC, and also
currently used by the Chandra X-ray Observatory Control Center, is based on
the TSTOL design

— In SLP many of the same things can be done as in TSTOL with respect to arithmetic,
logical, and looping functions.

— The SLP directives also include POIC/Chandra command and telemetry specific
procedures for remote control of the ISS Payload and Chandra spacecraft.
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* A single Scripts statement ots of work, i.¢.,
“aplink command,” il -
*

» The script developer getsimmediate feedback from the
interpreter.

 Scripts provide easy to use constructs for user-controlled
program flow.

— It is necessary to have ground operations personnel monitor
the script. With SCL, TSTOL, and SLP, the script user has
many control options.
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\ | | adata. dlsplay
tool, and custom progr: 5’ (compiled languages)
to prOV1de them with the bes combination of all the features

they need to dutomate their flight operations tasks.

e Why reinvent and maintain program flow constructs?
 Are there better options for debug environments?

Do Scripting Languages really have a simple and
limited syntax?
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» Visual Basic and C#programmers are becoming more readily available.

 Letus allow programming languages do what they do best and we add in
classes and methods (script commands or directives) that do lots of work, i.e.
“uplink command.”

* But we have to develop a way to provide run-time “script” control that made
execution feel and act like a script.

» Thus was born the Enhanced and Redesigned Scripting language or ERS.

NASA MSFC
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» ERS Offers: " P g b

the richness of g, full featured programming language )
Simplicity of integration with POIC command and telemetry services

execution control features thatimake an ERS program feel and operate like
a script. .k

» ERS consists of 3 major pieces

1.  ERS Operations: creating, starting, stopping....
2.  Microsoft Visual Studio (can be free: Visual Studio Express)
3. Custom wizards developed at Marshall to provide point and clink
integration with the POIC ground system’s core libraries.
NASA MSFC
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- When cwatiﬁga new ERS project, the ERS developer selects “add new
script” from the File menu opt Operation, which will launch
Visual Studio’s New Project Wizaad ———o————»

X ERS Operation ISS: TST1: Test, di1nas1 (EHS 12.2): dteQallO =13k
Fl= \iew Options

= B ka i A [E X P Data Mode: | Realtime w | TDB Versicn: | Baseline - PROP
script Projects: Active Soriphs:
=l '3 ERS Scripts
3 4§ Customl
+ ¥ Demol
+ ¥ LogMsID
* [ Legacy Scripts

Azzambly

Messages:

NASA MSFC
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» Clicking “okay” brings up the ERS

—
Mew Project

Project kvpes: Templates: -MET Framewark 3.5

Reporting ¥Yisual studio installed templates
Tesk

WiZF
=
wo'orkFlows . g

Visual Car ERS Scripk
other Languages Project

+- Wisual Basic
=l Wisual Basic
ERS
+- Wisual C++
Cther Project Types
+- Tesk Praojecks

MMy Templates

Search Online

Creates an ERS scripk projeck.
Mame: Zuskoml
Location: ZhDocurnents and SetkingsikestDeskiophZTode v | Erowse, .. I
Solution: reake new Saolution S [ create directory For salution

[1add to Rational ClearCase (must be in a wiew)

[ Ik ] [ Cancel

NASA MSFC
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m- Chckmg ‘okay” causes this \ ‘ te a new .NET pI‘O_] ject that
contains a code file plus an ERS-; pemﬁc Vahdat1on Fil¢e —oov»

I —"
& Mew Project Wizard

Project Name

Demo

Location

MOP: IS5:TST1:Test
Folder: U-\ISS\usr\TST1\Test\dteoallo

Folder:

NASA MSFC
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User code goes,after the green “insert scy

"é‘ Demo - Microsoft Yisual Studio
File Edit Miew Project Build Debug ClearCase Data  Tools Test  Anpalyze  Window Help

Solution Explorer - Demo +« 0 X DemoScript.vb*

g s
= i‘ = e “Iz DemoScript + | | =% Run{ParamArray String()}

dj] Solution 'Demo’ (1 project) Option Strict Off
_j Demo

s Option Explicit On
=d| My Project

g DemoScript, Validation . ers )
18] DemoScript.vb Imports ERSLibrary

Imports System
Imports 3ystem.Collections.Generic
Imports System. Text

Partial Public Class DemoScript
Inherits ScriptEngine

Public Cwerrides Sub Bun (ByVWal Parasmlrray argsi() As String)
! Insert scripting code here.

Oy

% UpdateCommandForm

% UpdateCommandFromDataset

¥ UpdatePseudo

W UpdatePseudos

L1 LiplinkCommand Public Sub UplinkCommand{cmdinem &s String) (+ 2 overloads)
Initiakes the transmission or uplink to the spacecraft for the command r
defined in the Operational Command Database. The actual command Erd
|Command System Services processes,

Comnman all

End While
End Sub

<System.3TAThreadlictribute () =

Tuklic Sharad Sakb Madin i

isk EE Pending Solution Checkins| =] Output _—a Find Results 1 *",F d Swmbiol Results
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¥ New Project Wizard

act

ERS Project

Wizard: Select

ERS Operation > File >NeWw
] TLM and CMD Meta Data

IS —
New Project £ B
NET

Studio installed temy

=1

VS Project Wizard: Choose

V: Develp
Language, Template, Name
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Sample Latest O: Upd“ates ﬁ”;lny- Ds (Vw g ables) with thelr latest
packet values. - aEe
L
. Sample Next (): Updates all MSIDs (variables) with their next
packet values.

e Uplink Command (String, Verify): Initiates the transmission or
uplink to the spacecraft for the command referenced by a unique
mnemonic (variable) as defined by the Meta Data selection.

NASA MSFC
16 Mission Operations
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Input MSIDs Cutput MSIDs Commands UDEs Advanced

MSID Frocessing all z=amples  Limits/ES  variable Type | Variable Name

CALIERATED | % | STRING |w

Add Ms:D-:.-;j:I ] Edit I [ Detsils... I [ Remows

I i I I wali Cancel

Description

If STRING.IsDataNew Then
Write("New data is available!")
End If

NASA MSFC
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Search Criteria
MSID
Technical Mame
EM Error Description

Owener 10D Limits/Expacted Statfs[l

Search Results

MSID Technical Mame Owner ID EM Error Description

PKT1001-0004 COUNTER. MEASURMENT POL-PET1001
0 COUNTERZ MEASURMENT POL-PET1001

FEAMGE MEASURMENT PDL-PKT1001

PKT1001-0007 Bit Mon-Conitiguous Group IUNS PDL-PKT1001
PKT1001-0008 Zingle Bit Dizscrats POL-PKT1001
PKT1001-000% Single Bit Dizcrete 0=0FF, 1=0N PDL-PKT1001
PKT10:01-0010 32 Bit Signed Integer Twos Comp Word Swap  PDL-PET1001
PKT1001-0011 Multisvllable Renge-dependent parameter POL-PKTL001
Bit Mon-Contiguous Super POL-PRTL00L

Mu t|5x lable Counter-dependent POL-PKT1001

Bit Mon-Contiguous Super Sampled IUND PDL-PRT1001
Bit-Contigucus Counter Dep FIEM PDL-PRTL1001
Bit Mon-Contiguous Counter-dependent PDL-PKT100L
Bit-Conitiguous Group FSPL PDL-PET1001
Multisy lable Sup-=-r sampled F‘. o PDL-PKT1001 Py

ETI T T = = = e 1 T mm

Found 100 MSIDs

ISEIectl ISEEI!’-:h I Clear | | Close I

NASA MSFC
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Dim scaledValue = tést.

' Write the scaled value back out as
Ext0test001.Update(scaledValue) _— T
Next .

Set the modifiable fields on'a command, update it in the DB, then uplink to spacecraft
With AddDwnlinkFile.Fields.FileNames = "test.txt"
End With
' Update the command in the database
AddDwnlinkFile.Update()
' Verify that the user wants to uplink the command
If AskPushButton("Are you sure you want to uplink?", "Yes", "No") = 0 Then

' Uplink the command
AddDwnlinkFile.Uplink()
End If
NASA MSFC
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ERS provides script control for a verified ERS run-time through Ej’kS—provi ded
input/output methods. !

«  These include methods to write out messages and to prompt a user for input.

« An ERS script that performs input and output is assigned its own logging window where both the
input prompts and output messages are displayed.
User Input Window * : Logging Window
r.‘ DemoScript - ISS:T5T1:Test, dt1nas... @ > F! DemoScript - IS5:TS5T1:Test, dt1nas... @1
wi (] Logs T

2010:040:00:05:42 Entaer number of samples:

2010:040:00:06: 34
2010:040:00:06: 34
2010030000634
2010:030:00:06:35
2010:040:00:06:36
2010:040:00:06:37F

2010:040:00:06:3F

NASA MSFC
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* Scripts offer flow-control functlons that make them ideal
for remote control including things like execution

confirmation. . ; "

* However, scripting languages can be graphically
challenged and maintaining the typical program constructs
becomes time consuming and unnecessary.

NASA MSFC
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ERS provides a‘powerful 1nput/output ﬂovs?—%onirol feature that allows the user to
monitor progress and for confirmation execution of critical tasks ifnecessary,

ERS records of all user mput/output ac‘tlons in textual log files.

ERS programs are not scripts, but ERS programs offer the same features as many
scripting languages, while also having the ability to include rich graphical
components.

ERS is an Enhanced and Redesigned Scripting environment that is lowering our
scripting development and maintenance costs while increasing our ground systems
automation capability.

NASA MSFC
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c2 = Command e

C3ISR= Command Control, Commumﬁaﬁer 5 | ce and Reconnaissance
C# = ‘C'“sharp’, a programmlng language = Ve~ e

EHS = Enhanced HOSC System F

EPC = Enhanced Personal Camputer (MSFC HOSC Telemetry and command tool-set)

ERS = Enhanced and Redesigned Scrlptlng Language

HOSC = Huntsville Operations Support Center
HTML = Hypertext Markup Language
ISS International Space Station

MSFC = Marshall Spaceflight Center

PHP = Hypertext Preprocessor

POIC = Payload Operations Integration Center
SCL = Systems Control Language

SLP = Scripting Language Processor

STOL = Systems Test and Operations Language
TSTOL = The System Test and Operations Language
VB = Visual Basic

VS = Visual Studio

NASA MSFC
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